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segment of Spearhead fromChicago to Flanagan ("Spearhead North") will be reversed to flow to 

Chicago with an initial capacity of 131,000 bpd. Consequently, the inbound pipelines to 

Chicago will consist of Spearhead North and the existing Lakehead Lines 6A and 14. The total 

capacity of these three inbound pipelines is 1,109,000 bpd; however, for modeling purposes it 

has been assumed that Spearhead North will be expanded as necessary to support demand growth 

in the Chicago area as well as in the markets to the east of Chicago. 

14. The outbound pipelines from Chicago after Spearhead North has been re-reversed 

will consist of Lakehead Line 6B and the Mustang Pipeline. I understand the capacity of the 

Mustang Pipeline to be 96,000 bpd, and it operates in heavy crude service only. It has been 

further assumed that Mustang will be converted to light crude service as of January 1,2011, with 

a capacity of 140,000 bpd. The assumptions concerning Mustang are based on guidance 

received from Enbridge regarding the current and expected connections in the Chicago area 

between the inbound Enbridge pipelines and Mustang. It should be noted that the Mustang 

conversion assumption acts to decrease Southern Access Extension throughput. 

15. The remaining segment of the Spearhead Pipeline ("Spearhead South") will 

continue to flow south to Cushing with a capacity of 190,000 bpd. The current volume 

commitments on the Spearhead Pipeline are assumed to expire per the existing schedule, with no 

renewal. 

16. Enbridge Pipelines Inc. ("EPI") has filed an application with the National Energy 

Board ("NEB") for the Alberta Clipper Project, with the NEB hearings scheduled to start in 

November 2007. Alberta Clipper will expand the Mainline System between Edmonton, Alberta, 

and Superior, Wisconsin. Enbridge also has reached an agreement with CAPP regarding the 

tolling structure for the pipeline. The initial annual average capacity of Alberta Clipper is 
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450,000 bpd with an ultimate capacity of 800,000 bpd with the addition of low cost pumping 

capacity. Assuming that timely regulatory approval is received, construction is scheduled to be 

complete by the end of 2009. For modeling purposes, one half of the initial capacity (225,000 

bpd) is assumed to be available for 2010, 450,000 bpd available for 2011 and 2012, with the 

expansion to 800,000 bpd taking place in 2013. 

17. By 2009, the Trans Mountain Pipeline has been assumed to be expanded from its 

current crude capacity of approximately 150,000 bpd (it also transports about 75,000 bpd of 

refined product) by an additional 75,000 bpd. This expansion project is currently under 

construction. The Trans Mountain Pipeline transports crude to a refinery in Burnaby, British 

Columbia, and to four U.S. refineries located on the Puget Sound in Washington. Crude can also 

be loaded onto tankers in the Burnaby area if desired. 

18. Both EPI and Kinder Morgan have proposed major pipeline projects to transport 

crude from Edmonton to the coast of British Columbia. Both projects are in the commercial 

development phase with no certainty of completion. However, an analysis of the Crude 

Optimization Model output indicates that by 2013 over 500,000 bpd of Western Canadian crude 

will be flowing to the U.S. Gulf Coast, with even greater flows required in subsequent years as 

Western Canadian crude supply continues to rise. By 2014, it is my view that the attractiveness 

to the Canadian crude producers of expanding into the waterborne markets on the U.S. West 

Coast and Northeast Asia, rather than continuing to push more crude into the U.S. Gulf Coast, 

will have increased to a point such that a pipeline to the coast of British Columbia will receive 

sufficient commercial support to justify construction. Accordingly, for modeling purposes it has 

been assumed that a pipeline to British Columbia will be operational with a capacity of 400,000 

bpd in mid-year 2014. In about 2018, by which time Western Canadian crude production will 
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have increased by about 2.5 million bpd, additional outbound pipeline capacity from Alberta will 

be required to avoid crude shut-in. For modeling purposes, the pipeline is simply expanded to 

800,000 bpd in 2018 to provide the additional outbound capacity. For the limited purpose of 

predicting Southern Access Extension throughput, it is essentially irrelevant whether a 

westbound pipeline is constructed by Enbridge (Gateway) or by another pipeline company. 

19. Total pipeline capacity available to transport Canadian crude into the Rockies 

from the border is estimated to be 514,000 bpd. This capacity estimate includes the Express 

Pipeline, the Western Corridor system, the Wascana/Bridger/Butte system, and the Front Range 

Pipeline. In addition to the volume commitments for the Express Pipeline detailed in the Kinder 

Morgan 2006 10-K filing, 4 a further 50,000 bpd of volume commitment is assumed for all years 

of the forecast to reflect the pipeline ownership positions held by a couple of the refiners in the 

Rockies. The capacity of the Platte Pipeline, which is the only sizable outbound crude pipeline 

from the Rockies, is estimated to be 150,000 bpd. The Platte Pipeline connects the Guernsey, 

Wyoming, hub with Wood River, Illinois. 

20. TransCanada has received approval from the NEB to construct and operate the 

Canadian portion of its Keystone Pipeline Project, although it is still waiting for various U.S. 

regulatory approvals before starting construction. This pipeline will run from Hardisty, Alberta, 

to Patoka, with a connection at Wood River. The in-service date has been assumed to be January 

1, 2010. TransCanada has also announced that the Keystone Project will include a spur to the 

Cushing crude hub, with an in-service date of 2011. Keystone capacity at the origin is taken to 

be 590,000 bpd, with a volume commitment of 340,000 bpd for 2010, increasing to 495,000 bpd 

4 KMI Form 10-K, 2006. 
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in 2011, per public information released by TransCanada. The volume commitment is held at 

495,000 bpd for the entire forecast period. 

21. Currently, there is approximately 60,000 bpd of crude transportation capacity 

between the Patoka hub and theGulf Coast via the Pegasus Pipeline owned by Mobil Pipe Line 

Company, a subsidiary of ExxonMobil. ExxonMobil has very recently announced plans to 

increase the Pegasus Pipeline capacity by 30,000 bpd in 2009. For modeling purposes, the 

Pegasus Pipeline is expanded to 90,000 bpd by 2010. 

22. Enbridge and ExxonMobil have recently announced the formation of a joint 

venture to develop a pipeline project to connect Patoka to the Gulf Coast with an expected 

capacity of 400,000 to 800,000 bpd. For modeling purposes, it has been assumed that a new 

pipeline on this route has been commissioned in late 2012 with an initial capacity of 400,000 

bpd, expandable to approximately 600,000 bpd to meet future demand. 5 No volume 

commitments have been assumed for this new pipeline. Unless very large refinery expansion or 

upgrading projects in the inland markets take place beyond those assumed, and discussed later, 

by 2012 additional crude pipeline capacity to either the Gulf Coast or the West Coast will be 

required to avoid crude shut-in. Accordingly, the assumption of a sizable pipeline connection 

between Patoka and the Gulf Coast is regarded as reasonable. It also should be pointed out that 

an alternative modeling scenario examines the implications on Southern Access Extension 

throughput of the new pipeline to the Gulf Coast originating at Cushing, rather than at Patoka. 

23. The following summarizes the key pipeline assumptions to transport Western 

Canadian and Williston Basin crude to the various markets: 

• the Southern Access Extension is commissioned as of January 1, 2009; 

5 Capacity for 2012 is assumed to be 150,000 bpd. 
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Southern Access Expansion Line 61 is commissioned by 2009; 

i I 

i_J 

Enbridge North Dakota Pipeline is expanded to 155,000 bpd by 2010; 

Alberta Clipper is commissioned in midyear 2010, and is fully expanded to its 
ultimate capacity by 2013; 

. . . . .  

the Spearhead expansion and partial reversal will proceed by 2009; 

the Mustang Pipeline is converted from 96,000 bpd in heavy service to 
140,000 bpd in light service by 2011; 

a pipeline to the coast of British Columbia will be operational midyear 2014 
with a capacity of-400,000 bpd, and will be expanded to 800,000 bpd in 2018; 

Pegasus Pipeline will be expanded to 90,000 bpd in 2010; 

the Enbridge/ExxonMobil Gulf Coast Pipeline will be in service by 2013 with 
a capacity of 600,000 bpd; and 

Keystone Pipeline will be operational to Patoka in 2010 with 340,000 bpd of 
volume commitments, connected to Cushing with total volume commitments 
of 495,000 bpd as of 2011, with a total capacity of 590,000 bpd. 

Refinery Capacity 

24. Within the Crude Market Optimization Model, refineries located in Canada 

(except Atlantic Canada), the Puget Sound area, the Rockies, the Midwest, and the Mid- 

Continent are individually represented. Refineries located on the U.S. Gulf Coast, California, 

and Northeast Asia are represented as one or more aggregates, rather than as individual facilities. 

For U.S. refineries, crude capacities are obtained from the EIA 2006 Refinery Capacity Report. 6 

Capacity information for Canadian and Northeast Asian refineries is obtained from the Oil & 

Gas Journal 2006 Worldwide Refining Survey, 7 occasionally supplemented with company 

L _ ~ J  

! . . . . .  ! 
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L ~  

information and other public sources. 

6 Energy Information Administration, Refinery Capacity 2006, Table 3, "Capacity of 
Operable Petroleum Refineries by State as of January 1, 2006." 

7 Oil & Gas Journal~December 18, 2006. 
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25. The Midwestem refineries that currently are supplied with Canadian crude (and 

possibly Williston Basin crudes) via the Patoka hub include: the WRB Refining Wood River 

refinery; the Marathon Robinson, Catlettsburg, and Canton refineries; and the Husky Lima 

refinery. At some point, the Countrymark Mt. Vernon refinery also may be connected to Patoka. 

Exhibit NKE-3 shows the location of these refineries in relation to the Patoka hub. 

26. Of these refineries, for modeling purposes an upgrade or expansion has been 

premised only for the Wood River refinery. Plans for the addition of a sizable coker and a crude 

capacity expansion have been publicly disclosed for Wood River, and detailed engineering is 

underway with commissioning scheduled for 2009. Marathon has also publicly disclosed 

conceptual plans for upgrading and/or expansion projects at its Robinson and Catlettsburg (as 

well as Detroit) refineries; however, the timing and nature of any project cannot be projected 

with a high degree of confidence at this point, and accordingly these projects are not included in 

the modeling assumptions. Husky, which recently acquired the Lima refinery, has also publicly 

indicated that it intends to upgrade the refinery to process Canadian heavy crude. However, 

Husk3/appears to be still in the conceptual design phase, and moreover it is not certain that 

Canadian heavy crude would be routed to Lima through Patoka. Therefore, an expansion or 

upgrading project has not been premised for the Lima refinery. The modeling assumptions for 

expansion or upgrading projects at the Midwestern refineries supplied via Patoka are regarded as 

conservative. 

27. The U.S. Gulf Coast is home to the largest and most sophisticated refining 

complex in the world, with' total refining capacity of about 6 million bpd. Currently, Western 
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Canadian crude can reach the Gulf Coast only via the Pegasus Pipeline. 8 The Gulf Coast 

refineries presently process in excess of 2 million bpd of heavy sour crude, principally from 

Mexico and Venezuela. The forward prospects for a greater volume of heavy crude supply from 

either Mexico or Venezuela are comparatively poor, for differing reasons. Indeed, the Gulf 

Coast refiners are becoming increasingly concerned about Mexico and Venezuela being able to 

maintain their current supply volumes, let alone increasing these volumes. Consequently, the 

Gulf Coast represents an attractive market for the Western Canadian heavy crude producers, as 

there is a large installed base of refining capacity that is entirely capable of processing the heavy 

Canadian crude grades with little to no refinery modifications required. In addition, Gulf Coast 

refineries also import from a number of countries various grades of light sweet conventional 

crude, and it is possible that the Canadian synthetic producers, as their production volume grows 

over time, also will find the Gulf Coast an attractive market disposition as the inland markets 

become increasingly saturated with synthetic crudes. 

28. The volume of crude that may flow down the Southern Access Extension also can 

be influenced by refiner~¢ expansion or upgrading projects at locations other than those directly 

connected to the Patoka hub. For modeling purposes, the following assumptions about 

significant refinery capacity expansions and/or refinery upgrades have been made: 

the CENEX Laurel, Montana, refinery commissions a 15,000 bpd coker in 
2008, thus increasing its capability to process heavy crude; 

the Sinclair Rawlins, Wyoming, refinery commissions a 15,000 bpd coker in 
2008, increasing its capability to process heavy crude; 

WRB Refining proceeds with its announced plans to add a 65,000 bpd coker 
and a 20,000 bpd crude expansion by 2009 at Wood River; 

8 It is also possible today to transport Canadian crude via barge down the Mississippi 
River, and to load tankers at Burnaby, British Columbia, and sail to the U.S. Gulf Coast via the 
Panama Canal. These routes are little used, as they are rather expensive transportation modes 
and are not capable of transporting large volumes. 
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B P proceeds with its announced plans to add a world-scale coker at its 
Whiting, Indiana, refinery by 2011. An increase in crude capacity has not 
been announced by BP; and 

29. 

Sinclair adds a coker and 15,000 bpd of crude capacity to its Tulsa, 
Oklahoma, refinery by 2011. 

Crude Oil Refining Value 

Before running an optimization model that seeks to maximize the netback crude 

price at Edmonton, an understanding of the value of Canadian crudes to the various refinery 

customers is required. This understanding is developed by Muse via the use of highly complex 

refinery linear programming models. Muse licenses the AspenTech PIMS ® modeling system, 

which is the same system used by over half of the North America refiners to optimize their 

refinery operations. The refiner's optimization objectives include crude selection, determining 

process unit run rates, and selecting the mix of refined products to be produced. The PIMS ® 

models used by Muse are substantially identical to those used by the refiners themselves. Muse 

has licensed PIMS ® since 1986, and our experience is extensive. 

30. For each refinery, or refinery aggregate, of interest in the Canadian crude market 

area, a PIMS ® model is constructed using public information regarding individual process unit 

capacities and capabilities. A base case is established whereby the refinery is fully utilizing its 

key process units using some combination of domestic crudes and waterborne imports. Next, 

increasing volumes of the various Canadian crude grades are input to the model, backing out 

some volume of the refiner's crude alternatives, thus developing an understanding of the value to 

the refiner of the Canadian crude as a function of Canadian crude throughput. The Canadian 

crude value typically decreases as its throughput increases, as all refineries generally experience 

diminishing returns as greater volumes of any specific crude grade are processed. This can be 

because key process unit constraints require the sale of lower-valued intermediate products, 
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various product specifications are becoming increasing difficult to satisfy, or key process units 

are not fully utilized. By developing an understanding of the value of Canadian crudes as a 

function of individual refinery throughput, the Canadian crude marketplace can be disaggregated 

into a much larger number of demand nodes than would be possible if only whole individual 

refineries were considered, which improves the precision of the optimization model. 

Analytical Results 

31. To summarize, the following sources for the input variables are used for modeling 

the Southern Access Extension: 

crude supply: Western Canadian supply forecast from the CAPP June 
2007 report, Pipeline Planning Case; domestic U.S. supply forecast based 
on Muse estimates; 

refining capacity: EIA 2006 Refinery Capacity Report and the Oil & Gas 
Journal 2006 Worldwide Refining Survey; refinery expansion and 
upgrading projects based on public company announcements and Muse's 
assessment of the probability of such projects proceeding; 

crude refining values: Muse refinery LP models; 

crude pipeline capacity: public information sources; 

pipeline minimum volume commitments" public information sources, 
except for Spearhead (from Enbridge); and 

crude transportation costs: FERC, NEB, and state tariff filings for 
pipeline routes; Enbridge estimate for a new Patoka to U.S. Gulf Coast 
Pipeline; Muse estimates of tanker rates for waterborne routes. 

32. The results of the Base Case analysis show that the Southern Access Extension 

will be immediately utilized upon its in-service date and will reach its initial capacity by 2013 

and will need to be expanded to its full potential by 2017. Exhibit NKE-4 provides an overview 

of the Southern Access Extension throughput for the Base Case. The light, heavy, and total 

throughput of the combination of Southern Access Extension and Mustang are shown first in 

Exhibit NKE-4, the estimated Mustang throughput is next subtracted, to provide the Southern 

- 1 5 -  



Unofficial FERC-Generated PDF of 20071019-0086 Received by FERC OSEC 10/18/2007 in Docket#- OR08-1-000 

i 

i 

I . . . . .  ] 

Access Extension throughput by difference in the final co lumns .  9 For the first two years, 

• --,} 

t .__5  

Mustang is assumed to operate in only heavy crude service due to the comparatively high levels 

of light crude contamination currently experienced on Mustang, whereas the Southern Access 

Extension has the cap~ibility of using pigs to separate light crude shipments from the heavy crude 

shipments so as to minimize light crude contamination. Beginning in 2011, Mustang is assumed 

to be switched to light crude service, which expands its capacity to about 140,000 bpd. It should 

be noted that the calculated throughput for the Southern Access Extension will be higher 

! 

beginning in 2011 (until its ultimate capacity is reached) if Mustang is not converted. 

33. More model output detail can be found in subsequent Exhibits, and the following 

narrative more fully illustrates the results. As shown in Exhibit NKE-5, in 2013 a total of 2.45 

million bpd of Western Canadian crude (the total of the 2013 light and heavy volume) is being 

transported into the United States and Ontario via the Mainline System. In addition to these 

volumes, approximately 520,000 bpd is flowing into the Rockies via the several pipelines that 

can supply the region, or is moving west via the Trans Mountain Pipeline to some combination 

of the Chevron Burnaby refinery, the Puget Sound refineries, and the waterborne markets of 

California and Northeast Asia. Finally, Keystone is shipping almost 500,000 bpd of Canadian 

crude into the United States. 10 

....... J 

' " : ' 1  

L-J 

9 The Crude Market Optimization Model does not distinguish between the Southern 
Access Extension and Mustang because these two pipelines have essentially the same origination 
and delivery points. The model only needs to know the total pipeline capacity between Chicago 
and Patoka to correctly distribute the Western Canadian and inland U.S. crude volumes. The 
tariff difference between the two pipelines is not material. 

. . . .  J 

~0 The balance between total 2013 Western Canadian crude supply and the total volume 
moving into the United States and Ontario is accounted for by refinery consumption (--500,000 
bpd) in Western Canada itself. 
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34 ̧  . Exhibit NKE-6 illustrates the total inbound flow on the Mainline System, as well 

as the deliveries by market on the Mainline System. In addition to the Mainline System volume 

of 2.45 million bpd that enters the United States in 2013 (as shown in Exhibit NKE-5), another 

155,000 bpd of Wiliiston Basin crude flows into the Enbridge Clearbrook terminal (on the 

Mainline) via the Enbridge North Dakota Pipeline. From Clearbrook, the Williston Basin crude 

can be shipped on the Enbridge Mainline System or move down the Minnesota Pipeline to the 

refineries in the Minneapolis-St, Paul area. The pricing for the light sweet crude produced in the 

Williston Basin is generally more favorable, for the crude producers, at Clearbrook than via their 

alternative westbound outlets from the basin on various Rockies pipelines. Thus, the Enbridge 

North Dakota Pipeline is forecast to operate at its expanded capacity until about 2018 when 

declining basin production starts to decrease pipeline flows. Of the total 2.61 million bpd of 

crude that must exit Clearbrook (2.45 million bpd of Canadian plus 0.16 million bpd of Williston 

Basin crude), the distribution is: Minnesota/Wisconsin (380,000 bpd); the Chicago/Cushing ~ 

area (870,000 bpd); Toledo/Detroit/Ontario (590,000 bpd); and to Patoka/U.S. Gulf Coast via 

Southern Access Extension and Mustang (770,000 bpd). 12 

35. Exhibit NKE-7 provides further detail of the capacity and throughput of the 

inbound pipeline into the Patoka hub. In 2013, the total inbound pipeline capacity into Patoka is 

1,525,000 bpd, and Southern Access comprises 52 percent of the total capacity of the four 

....... J inbound pipelines that would customarily transport Western Canadian c r u d e .  13 Additional 

l~ To Cushing via the Spearhead pipeline that originates in Chicago. 

L _ 3  

12 All numbers are rounded to the nearest 10,000 bpd. 

13 It is also possible to transport Western Canadian crude into the Patoka area by 
delivering crude to Cushing, then bringing it back north up the Ozark pipeline. Although this 
route is used today, it is not expected to be used once the Keystone and Southern Access 
Extension pipelines are commissioned. 

........ J 
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volumes of various U.S. domestic and waterborne foreign crude grades can also be transported 

into this market area by such pipelines as Platte, Ozark, Capline, and Mid-Valley. In 2013, the 

total inbound Canadian volume is estimated to be 1,040,000 bpd. This volume is transported by: 

the Platte/Keystone pipelines (270,000 bpd); Mustang (140,000 bpd); and Southern Access -- 

Extension (630,000 bpd). 

36. The Base Case is tested by using a reduced Canadian crude supply assumption to 

produce a "Conservative Case." As mentioned above, the 2007 CAPP report also provides a 

"Moderate Growth Case" supply outlook that has substantially lower total Western Canadian 

supply volumes than does the Pipeline Planning Case. For example, the total Western Canadian 

crude supply volume is 453,000 bpd lower for 2015. All other model assumptions are held 

constant to that of the Base Case except for the timing of a new pipeline to the coast of British 

Columbia. As the timing of this new pipeline in the Base Case is driven by the rate of growth of 

Western Canadian crude supply, the new pipeline is delayed in this alternative scenario until 

Western Canadian crude supply, under the Moderate Growth Case outlook, grows to a sufficient 

" volume to justify construction. Accordingly, the new pipeline is commissioned in 2018.14 AS 

might be expected, Southern Access Extension throughput is lower if the Canadian crude supply 

volume is reduced. However, the Southern Access Extension will be used in all years of the 

forecast, with throughput approaching 400,000 bpd by 2014, and further growing to its ultimate 

capacity of 800,000 bpd in later years. The model results using the CAPP Moderate Growth 

Case as the crude supply scenario are shown in Exhibit NKE-8. 

14 In the CAPP Pipeline Planning Case, total Western Canadian crude supply is 4.276 
million bpd in 2014, the year that a new pipeline to the West Coast is commissioned in the 
model. In the CAPP Moderate Growth Case, total Western Canadian crude supply does not 

exceed this volume until 2018. 
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37. The Conservative Case is a downside scenario for the Southern Access Extension, 

but this is not to say that there are no upside scenarios for the pipeline. Events that would likely 

increase pipeline throughput include greater Western Canadian crude supply volumes, a delay in 

a new pipeline to the coast of British Columbia, sizable upgrading projects at one or more of the 

refineries that receive Canadian crude deliveries via Patoka, and an accelerated timeline for a 

new pipeline between Patoka and the Gulf Coast, particularly if the pipeline required throughput 

commitments. 

38. I also tested the Base Case by altering the pipeline capacity in a scenario in which 

the Enbridge/ExxonMobil Patoka-to-Gulf Coast pipeline does not proceed, but a pipeline project 

that connects Cushing to the Gulf Coast does proceed. The capacity of this pipeline is assumed 

; ...... 1 
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to be 600,000 bpd, which is the same capacity assumed for the Patoka-to-Gulf Coast pipeline in 

the Base Case. In the circumstance where Patoka lacks direct access to the Gulf Coast (above 

the Pegasus Pipeline capacity), it is regarded as highly likely that the Ozark Pipeline will be 

reversed. This pipeline currently operates in northbound service between Cushing and Wood 

River, with a further connection #ia the WoodPat Pipeline to Patoka. ~5 Enbridge owns 100 

percent of the Ozark Pipeline. The southbound capacity of Ozark is estimated by Enbridge to be 

200,000 bpd. Thus, the total pipeline capacity from Patoka to the Gulf Coast is 290,000 bpd 

(Pegasus at 90,000 bpd plus a reversed Ozark at 200,000 bpd). No volume commitments on the 

reversed Ozark Pipeline have been assumed. All other Base Case assumptions remain 

unchanged. In summary, this alternative scenario would tend to minimize the barrels that transit 

Patoka on their way to the Gulf Coast. Nonetheless, the analysis of this scenario indicates that 

the Southern Access Extension will reach a throughput of 700,000 bpd by 2017. It should also 

~s The CapWood pipeline currently flows west from Patoka to Wood River, thus there is 
no absolute need to reverse the WoodPat pipeline to support a reversed Ozark pipeline. 
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be noted that the assumption regarding a pipeline to the Gulf Coast does not affect the Southern 

Access Extension throughputs prior to 2012, as that is the first year that a new Gulf Coast 

pipeline is assumed to be commissioned. The analytical results are shown in Exhibit NKE-9. 

39. In conclusion, my analysisconfirms that the Southern Access Extension will be 

utilized in all years and under all scenarios. Depending mostly upon the Western Canadian crude 

supply assumptions, the pipeline will reach its initial capacity of 400,000 bpd between 2013 and 

2015, and will subsequently need to be expanded further to accommodate the desires of shippers 

to reach their target customers. 

40. The second part of my analysis examined the extent to which the Southern Access 

Extension would result in incremental throughput on the Mainline System. To answer this 

question, I reran the Crude Market Optimization model with the Southern Access Extension 

turned off for each year of the forecast period. By subtracting the resulting Mainline System 

throughput from the Base Case for each year, the difference in Mainline System throughput with 

and without the Southern Access Extension was isolated. This analysis is attached as Exhibit 

NKE-10, which shows that incremental throughput begins on the Mainline System in 2009 and 

exceeds 500,000 bpd by 2013. 

i_J 
41. As a result of the higher throughput on the Mainline System due to the Southern 

Access Extension, there is a transit time benefit to Mainline shippers. As discussed by Mr. 

Schrage in his affidavit, the transit time on the Mainline System is inversely proportional to 

pipeline throughput. Thus, increasing pipeline throughput acts to decrease the transit times. 

Shortened transit time reduces the carrying costs on the crude moving in the pipeline for the 

shippers. Because of the large volume of crude transported on the Mainline System, even a 

modest decrease in transit time can result in lower carrying costs to the shippers that can be as 

!'-"-7t 
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much as tens of millions of dollars per year. Mr. Schrage asked me to calculate the monetary 

value of the decreased transit time resulting from the startup of the Southern Access Extension 

based on the figures set forth in his affidavit. That calculation is illustrated in Exhibit NKE-11. 

. . . . .  As shown, the reduction in required working capital for Mainline shippers (excluding the 

shipments movingdown the Southern Access Extension) is estimated to be $76.7 million in 2010 

and $363.1 million in 2015. The reduction for any specific Mainline shipper would be 

approximately proportional to their share of the total Mainline shipments. The estimated 

economic benefit, using a 6 percent interest rate, of the lower working capital requirement is $4.6 

million in 2010 and $21.8 million in 2015, for all of the non-Southern Access Extension shippers 

on the Mainline System. The average savings on each segment are shown below over the 15- 

year term: 

Hardisty to Clearbrook $12.1 million / year 

Clearbrook to Superior $1.8 million / year 

Superior to Chicago $5.3 million / year 

__J 
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-21 - 

~._3 



Unofficial FERC-Generated PDF of 20071019-0086 Received by FERC OSEC 10/18/2007 in Docket#- OR08-1-000 

I declare under penalty of  perjury under the laws of the United States of  America that the 

foregoing is true and accurate. 

Executed on October ~~3V'-2007. 

Neil K. Earnest 
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RESUME 
NElL K. EARNEST 
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Education: B.S. Chemical Engineering - 1981 
Michigan State University 

M.B.A.- 1986 
University of Houston - Clear Lake 

Experience: 

Muse, Stancil & Co. 
Position" 

Vice President 

Present 

Phillips Petroleum Company 
Positions: 

Process Senior Engineer 
Economics Engineer 
Staff Process Engineer 

1981-1991 

Professional Registration" Texas #75398 

Summary of Experience: 

Neil Earnest has 26 years of experience in the downstream 
sector of the energy business, which includes petroleum refining, crude and 
product logistics, petrochemical manufacturing, and petroleum product 
marketing. He has extensive experience in refinery operations analysis, 
asset valuation in support of acquisition and merger activities, crude and 
refined product marketing studies, and project development. Mr. Earnest 
has consulted for operating companies, government agencies, financial and 
insurance institutions, and law firms. 

As a consultant, he has worked on a broad range of 
assignments in the downstream sector around the world. Mr. Earnest has 
also headed numerous Muse studies for Canadian upstream clients 
addressing a broad range of issues concerning the crude markets. Mr. 
Earnest began his career at Phillips Petroleum Company, where he spent 
eight years in a variety of roles at Phillips' largest refinery and petrochemical 
plant plus several years in corporate planning/engineering. 

M U S E  
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Representative Consulting Experience: 

Asset Valuation: 

As director for the M&A practice area, has over the last seven years 
frequently headed the Muse teams that have assisted clients 
contemplating downstream acquisitions or divestitures. Several 
representative assignments follow: 

1. Provided detailed valuations of a number of North American 
refineries for a variety of clients. 

2. Prepared a detailed valuation of the refining and marketing assets 
of a Western Europe fuels refinery. Included projecting refinery 
cash flow considering the evolving environmental, product 
demand, and product specification issues regarding Europe. 

3. Developed a detailed valuation of the combined sale value of the 
European downstream assets of a major oil company. 

4.  Provided economic, technical, and LP modeling assistance to a 
corporate team considering entry into the Asian Pacific refining 
industry. 

5. Conducted due diligence of, and assessed the potential for 
investment in four state-owned African refineries. 

6. Assisted a U.S. client considering the merger of their refining 
assets with another refiner. The assistance included an 
assessment of the competitive position of the potential merger 
partner. 

7. Performed a physical inspection and assessed the merits of a 
large-scale investment in a large cracking refinery in the Former 
Soviet Union. 

: ..... ! 

M U S E  
S ' [ A  N C t ":... 

Market and Competitive Analysis" 

Has provided a broad range of market studies and competitive 
analysis. Clients include pipeline companies, refiners, and crude 
producers. Several representative examples follow 

1. Managed a major study on behalf of the Canadian Association of 
Petroleum Producers that provided an economic and business 
assessment of the merits of a new multi-billion dollar export crude 
pipeline. 

2. Headed the Muse team that provided the market analysis that 
supported a Canadian upgrader's $5.5 billion expansion program. 

Page 2 
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3. Have assisted a number of Canadian producers with the strategy 
development to advance their synthetic and heavy sour crude 
programs. 

4. Assisted a client with the development of a marketing program for 
a new, high acid, North Sea crude. 

5. Provided the market analysis in support of a new proposed 
product pipeline in the Rockies. 

6. Assisted severaiclients with quantifying the value of their equity 
crude to specific purchasers. The purchasers were either being 
considered for term contracts or were large volume buyers. 

7. For a refiner considering a major upgrade, performed an 
assessment of their medium- and long-term competitive position 
in their region. 

Project Analysis" 

1. Performed an in-depth evaluation of resid upgrading options for a 
large Middle East refinery. 

2. Developed the configuration, yields, and operating costs for a 
proposed Middle East refinery. 

3. Assisted a U.S. client considering the economic merit of a 
proposed joint venture involving the installation of process units 
from a shutdown facility in the client's refinery. 

4. Performed a detailed study for a U.S. client considering various 
resid upgrading optioqs. 

5. Provided the yield consultant report required by the U.S. Export- 
Import Bank for a proposed refining project in Russia. 

6. Assisted a South American client with process optimization in 
connectionwith a major upgrade of their iube manufacturing 
facilities. 

7. Performed a technical and economic analysis for a South 
American client considering the construction of a resid FCC unit. 

( ..... 1 

L_J 
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Litigation Support: 

1. Assisted legal counsel in cases concerning damages for such 
matters as breach of contract and crude contamination. 

2. Provided expert assistance to a client contesting EPA 
enforcement actions. 

...... J 
M U S E  
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Page 3 



Unofficial FERC-Generated PDF of 20071019-0086 Received by FERC OSEC 10/18/2007 in Docket#- OR08-1-000 

3. Provided economic and technical assistance to clients concerning 
the fair market value of refining assets for property tax purposes. 

Expert Witness Cases" 

1. Chevron v. El Paso Tax Appraisal District 

, Private Arbitration" Koch Shipping Inc., Koch Supply & Trading 
Company, and Koch Refining Company, L.P.v. Mobil Shipping 
and Transportation Company 

3. Direct Testimony before the National Energy Board (Canada) 
regarding the Southern Lights Project, on behalf of Enbridge 
Pipelines, Inc. 

Publications~Presentations 

. "Refine~-Profitability Statistics Begin" 
Off & Gas Journal 
January 15, 2001 

2. "Canadian Crude Market Outlook". 
Alberta Department of Energy Workshop #2 
March 2002 

3. "View from the Market: The Refiners Perspective'~ 
CERI 2003 World Oil Conference 
January 2003 

4. "Traditional Markets and New Opportunities" 
CERI 2004 World Oil Conference 
March 2004 

, . .  
"Independent Views on Markets for Off Sands and Pipeline Capacity" 
TD Newcrest Oil Sands Forum 2004 
July 2004 

° 
"Independent Wews of Markets for Oil Sands and Pipeline Capacity" 
2004 NPRA 
July 7, 2004 

7. "The Canadian Crude Market" 
2005 Canadian Crude Oil Conference 
September 7 -  9, 2005 
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