9/4/2018 Oil pipeline profits soar, natgas net softens - Oil & Gas Journal DEU Exhibit 9.0

L APLICOTR IS
g el / ‘
JOIRIIR .
Oil pipeline profits soar, natgas net softens
10/03/2017

By Christopher E. Smith
Managing Editor, Technology

Natural gas pipeline operators' net income reversed much of 2015's gains as revenues fell for the second
straight year. Additions to gas pipeline operators' systems also softened, down more than 9% from 2015. This
slowing came despite a $1.7-million/mile drop in pipeline construction costs.

US oil pipeline operators' net incomes, however, soared in 2016, rising by more than 57% as huge losses
experienced by two operators in 2015 rolled of the current year's ledger. Revenues rose for the eleventh time
in as many years, up nearly 5% from 2015. Investment in oil pipeline carrier property continued to slow, rising
roughly $6 billion after climbing about $8.5 billion the year before and $17 billion in 2014.

Details

The sharp rise in oil pipeline profits as compared with revenues saw earnings as a percent of revenue surge
to more than 45%. Natural gas pipeline operators meanwhile saw their profits drop more than 9% to about
$4.9 billion on revenues roughly 10.5% softer than 2015 (Fig. 1).
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Proposed new-build natural gas mileage was roughly 20% of 2016's announced bulld, despite the lower
construction costs. Plannsd compression horsepower additions also fell sharply, despite 10% lower
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construction costs. Both totals were skewed by the lack of an estimated project cost filing as part of the
Alaska Gasline Development Corp.'s Federal Energy Regulatory Commision (FERC) application to build an
800-mile pipeline to supply the Alaska LNG project.

A dramatic drop in outlays for labor was the primary driver of lower land pipeline construction costs, rates
falling by nearly 50% to $1.96 million/mile from $3.6 million/mile. Material costs were the only category to rise,
moving from $989,000/mile to $1.3 million/mile The roughly $1.71-million decrease in total estimated $/mile
land pipeline construction costs brought them to $5.94 million per mile, 22% lower than 2018.

Actual land pipeline construction costs for projects completed in the 12 months ending June 30, 2017, were
roughly $120,000/mile more than estimated costs. For the second straight year, higher than expected labor
and ROW costs more than made up for lower than estimated materials and miscellaneous charges. Actual

compressor station costs were nearly identical to estimated costs for projects completed by June 30, 2018,

also for the second consecutive year.

US pipeline data

At the end of this article, two large tables (beginning on p. 79) offer a variety of data for US oil and gas
pipeline companies: revenue, income, volumes transported, miles operated, and investments in physical
plants. These data are gathered from annual reports filed with FERC by regulated oil and natural gas pipeline
companies for the previous calendar year.

Data is also gathered from periodic filings with FERC by those regulated natural gas pipeline companies
,seeking FERC approval to expand capacity. OGJ keeps a record of these filings for each 12-month period
i ending June 30. Combined, these data allow an analysis of the US regulated interstate pipeline system.

* Annual reports. Companies that FERC classifies as involved in the interstate movement of oil or natural gas
for a fee are jurisdictional to FERC, must apply to FERC for approval of transportation rates, and therefore

tio he uz2 of cogkiga on yo!
any lime hut cu ais iq

aoilen

ng iouee this siie yau

ITaRaTs i eie papab e e
i cookie policy unlass

fr. Yol may not be abls Lo ¢

table listing all FERC-regulated natural gas pipeline companies for 2016 at the end of this article.

The deadline to file these reports each year is in April. For a variety of reasons, companies often miss that
deadline and apply for extensions, but eventuaily file an annual report. That deadline and the numsrous
delayed filings explain why publication of this OGJ report on pipeline economics occurs later in each year.
Earlier publication would exclude many companies' information.

* Periodic reports. When a FERC-regulated natural gas pipeline company wants to modify its system, it must
apply for a "certificate of public convenience and necessity." This filing must explain in detall the planned
construction, justify it, and-except in certain instances-specify what the company estimates construction will
cost.

Not all applications are approved. Not all that are approved are built. But, assuming a company recelves its
certificate and builds its facllities, it must-again, with some exceptions-report back to FERC how its original
cost estimates comparsd with what it spent.

OGJ monitors these filings from July 1 to Juns 30 each year, collecting them, and analyzing thelr numbers.
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Volumes of natural gas sold by pipelines have been steadily declining, so that, beginning with 2001 data in the
2002 report, the table only lists volumes transported for others.

The company tables also reflect asset consolidation and merger activity among companies in their efforts to
improve transportation efficiencies and bottom lines.

TOP 10 US INTERSTATE OIL PIPELINE COMPANIES—2016

) Trunkline trathlc, Income,
Company Mileage  Company million bbl-miles Company $1,000
1 Magelan Pipedne Co. LP, . ... ... 10,054  Colonial Pipelioe Co., . . ., > 811,383  Enbindge Energy LP. ... 948434
2 Mid-America Pipabne Co. LLC ......... 8,143  Enbricdge Energy LP ... 723817 Sunoco Pipesing LP. Sl . 7 796/449
3 Plains Pipetine LP . . . . o0 Bii02  TnsCanada mium\ Papehne LP ,205,304  ExsonMotal Pipeline Co ... 701,480
4 Sunoco Pipeine LP. ... ... Plains Pigaling LP . .. 145508  TransCansda Keystone Pipaline LP ... .. 654226
5 Ceioial Pipeline Co, ..., .., . N Exploret Pipeline Co. , f . 143,255  Fiains Pipeline 12 . ... 821,205
6 Philtips 66 Pipehne LLC. . 4,985  Mageilan Pipaline Co. P . 139329  Seawsy Crude F"urmum Co ... 513257
7 Enterprise TE Products PnpeJmeCo ILC 4,872  Plantation Pipe Line Co, .. 136,355 Mid-America Pipeline Co. LLC ... 266867
8 ExxonMaldl Pipatine Co.. .. 4,353  Sunoco Pipeline LP, 118.964 Mﬂht‘!ldl‘ Pipeling Co. LP. ... 339,036
9 Enbridgo tlu'l LP. 4,28%  Enlarprise TE Broducts Pipaling Co. 11C .107,261  Sheill Pipating Co. LP. . L. 334292
10 BF Pipslines {North America) inc.. ... .. 4,190 Seaway Crude Pipaline Co. ., ..89.063  Lone Star NGI Pipeline LP ... 302,160
Total 60,975 2,620,230 $5,577,408
Part of 2/t companies 38.66% 54.92% 52.91%
Top !0 totals-2015 61,983 2,853,262 $4,434,381
Soutce: US FERC Fonn 6 Anavual Regurl of Oni Pipeline Companies, Dec. 31, 2016
TOP 10 US INTERSTATE GAS PIPELINE COMPANIES—2016
Transmission Volumes maved Nel incotme,
Comptny' mileage  Company*® for fes, MMc!  Compaiy* su 000
| Northern N'h, Al Gas ru v¢|r= infinental Gas Pipe Line Corp P 329,019
{ ipeiine C 1 v Ignsmission LP o Le 0.070
3 ural Gas Co see Gag Mipeline Co i I‘J...; Tran <.mr-m.n Co. LLC 5 }l |
4 Easterm franmsmisson LP eline (o . jon, Trarisr Jissiun I el/ 0
5 0 bia Giss Transmsson LLC Colurnbea Gas Transmisson LLC Rockies Express vipe LG { _I.}f\
6 Hanscon fal Gas Pipe Lina Corp Nahas Gas Figeline ol A 4] Southem MNatura! Ga 36 579
/ I'wlur ol Gt H;\‘Iuv Co. of Amrica . El Paso Natural G Mo .imm N Aural ( 158,379
8 ANR Fipaine Lo ; : ¢ E F ‘1 Rrang LP 14] 66/
9 southern Najurdl Gas C TG r X Alligres g* ine LP 139655
10 Bull Seah i-'l.rlll ¢ Co. LP. Taxss Gas Transmission LLC 131,584
otal $1,960,996
B2 o o “3a88%
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Keporting changes

The number of companies required to file annual reports with FERC may change from year-to-year, with some
companies becoming jurisdictional, others nonjurisdictional, and still others merging or being consolidated out
of existence. Such changes require care be taken in comparing annual US petrolsum and natural gas pipeline
statistics.

Only major gas pipelines are required {o file miles operated in a given year. The other companies may
indicate miles operated, but are not specifically required to do so.

Reports for 2016 show a decrease in FERC-defined major gas pipeline companies: 90 companies of 165
filing, from 96 of 189 for 2015.

The FERC changed reporting requirements in 1995 for both ¢rude oil and petroleum products pipselines.
Exempt from requirements to prepare and file a Form 6 were those pipelings with operating revenues at or
less than $350,000 for each of the 3 preceding calendar years. These companies must now file an "Annual
Cost of Service Based Analysis Schedule," which provides only total annual cost of service, actual operating
revenues, and total throughput in both deliveries and barrel-miles.
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In 1996 major natural gas pipeline companies were no longer required to report miles of gathering and
storage systems separately from transmission. Thus, total miles operated for gas pipelines consist almost
entirely of transmission mileage.

FERC-regulated major natural gas pipeline mileage fell slightly in 2015 (Table 1), final data showing a
decrease of 851 miles, or 0.45%.

US INTERSTATE PIPELINE MILEAGE i
8
Miles
Yoar Gas'? 0il Total'
2007 192,189 147,235 339424

2008 192,384 146,822 339,206
2009 192,673 148622 341,295
2010 190,305 147,524 337,829
2011 192,203 149,571 341,774
2012 191,195 151,912 343,107
2013 189,087 152,016 341,103
2014 189,366 160,521 349,887
2015 188,105 164,801 352,906
2015 187,264 166,321 353,585
'FERC-dafined ::-.a-c-r ﬁls p-pe'u ) nn‘y transmission
mileage. See GAS COMPANIES table for definition of
major and nonmajor companies and detalls of compa
nigs reporting mileage for 2016, *Revised from initial

Ablication,

urce: US FERC annual reports: Form 6, oil pipe-
lines; Forms 2 & 2A, gas pipelines.

Rankings; activity

Natural gas pipeline companies in 2018 saw operating revenues fall nearly $2 billion or roughly 8.4% from
2015, accelerating the previous year's declines. Net incomes softened at roughly the same pacs, falling about
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Crude deliveries for 2016 decrsased by nearly 135 milllon bbl or 1.2%, while product deliveries rose 502
million bbl {6.9%).

OGJ uses the FERC annual report data to rank the top 10 pipeline companies in three categories (miles

operated, trunkline traffic, and oparating income) for oll plipsline companies and three categorias (miles
operated, gas transported for others, and net incoma) for natural gas pipeline companies.
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Positions in these rankings shift year to year, reflecting normal fluctuations in companies' activities and
fortunes. But also, because these companies comprise such a large portion of their respective groups, the
listings provide snapshots of overall industry trends and events.

For instance, earnings for the 10 oil pipeline companies rose 26% compared with the 58% overall increass,
suggesting that the upswing was broad based. The top 10 companies' share of the segment's total earnings
shrank accordingly, standing at 53% vs. the almost two-thirds share of earnings held in 2015.

Net income as a portion of natural gas pipeline operating revenues improved to 22.82% in 20186, the highest
level seen since 2011. The percentage of income as operating revenues for oil pipelines surged to 45.64%,
but remained below 2014's record 49.64%.

Net income as a portion of gas-plant investment eased to 3.28% in 2016, reversing the upward trend seen
since the 17-year low of 2.93% in 2013. Net income as a portion of investment in oil pipsline carrier property
rebounded to 10.59% but remained below 2014's recent high of 11.3%.

Major and nonmaijor natural gas pipelines in 2016 reported total gas-plant investment of roughly $158.5
billion, the highest level ever, up from $158 billon in 2015, $152 biilion in 2014, about $147 billion in 2013,
more than $142 billion in 2012, $138.86 billion in 2011, $124.7 billion in 2010, almost $121.3 billlon in 2009,
and nearly $105.8 billion in 2008.

Investment in oil pipeline carrier property continued to surge in 2016, surpassing $99.5 billion, more than
double the values seen just 5 years before. Carrier property in 2015 totaled $93 billion, after reaching nearly
$85 billion in 2014, $68 billion in 2013, topping $54 billion in 2012, hitting roughly $49 billion in 2011, more
than $45 billion in 2010, roughly $42 billion in 2009, $39 billion in 2008, almost $36 billion in 2007, and
beginning its current upward momentum in 2006 to $32.7 billion from the lowest level seen since at least
1997. $29.5 billion in 2005.
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INVESTMENT IN OIL PIPELINES—2018

CRUDE MIPELINES
Land

Right of way

Ling pipe

Ling pipe fitkings

Pipaling canstruction
Bulldings

Bollers

Pumping esquipment

Machine tools and machinery
Othar station equépment

Ol tanks

Dtivery facilities
Communication systems
Office fumitura and eoulnmenl
Vehickes and other work equip.
Othor property

Totsl investment-20
Total carviar qu-zms
Total investment-2015

PRODUCT PIPELINES
Land

Rigi of way

Ling pipe

Lindé pipe fithngs

Pipeline construction
Buildings

Bovars

Pumping egquipment

Machirie tosks and machinery
Jﬂn-r 5-1'-)1r1r\ G prrEnl

: '.‘PJD syslems
Otficar rmmlurn and equlpment
Vehickes and other work equin.
Other property

Total investment:2016

Total cawvier propeny-20168
Total investment-2015

Oil pipeline profits soar, natgas net softens - Oil & Gas Joumal

Company and investment, $~—
A B [ 1]
,766 120,398 6,388 5,309,537
452.991,072 945,777 300,181 61,021,318
2/2825,579,.839 23,360,478 72,069,114 104,963,123
153574420 1,579,699 2,842 458 25,699 461
4675.600.016 cw 461,142 8623472  480,783530
271,885,813 5,525 859 2.439,857 35,861,912
418,966,029 1 1.106.948 9,745,032 60.9?5.{1’(‘/;?
2630,482,107 32,652,288 8.054,766 405,087 381
833,177,808 10,409 584 b 117,938,887
-— 14,454 —_— 19,560
12,694,736 1,234,476 X 3,708,376
29,150 852 "507.431 1,198,736 1.970,047
75,544.977 718, 175 851, 4822979
9,990,602 556, = hy
$12,146,413,750  $154,202,401 $40,231,748  $1,308,216,276
:13.055 ,780,740 glsu 18,217 i i 118,880,281
11.465.208,847  $149.283 283 340813272  $998,341203
7,134,674 7,385,253 1,139,188 5,704,480
- 26,161,450 70,077,816 12,050,114
418,544,566 94,677,555 720,375,217 106,509,318
166,995,091 68,538,718 108,108,100 7,370,059
1,354,322,174 309,779,470 724,371 562 149,110,496
503, 18,698,615 1435027 22,040,433
126,195,163 41,245,380 253,017,600 37,927,065
496,848,897 198,969,730 165,982 604 147,817,567
276787977 109,420,219 B1459,201 587137250
|’|1>(,m ‘AGJ‘)IQJ‘
9,676,868 1,780,757 3,648,193 12981174
59,557,630 2,124,032 36,175,407 7.255, “e.r‘
22,645,741 5,014,651 18,193.702 10,559,725
3,679,445 = 29,155,751
$2,080,891,660  $883,807,430 155,766 455 m: sas,:uo
$3.098810,778  $902/813,558 161,666,648  $617,754,339
$2,884,668,762  $770,108,000 046,379,328

SGM.283.392

Sr)uro&: US FERG Forne B, Anitusl Repde of OF ﬁ.;_.-_mudu_c:'éu_.[{;i;.el','ﬂe_c, 31,?‘-}-‘._!{ and 2016,

Tabl 3
E Total, $ %
5,751,216 70,953,928 050%
11,921,448 627,179, 7 3.75%
55,187,901 3,016,159,055 21.43%
33 865,055 217561093 185%
160822 305 5385200585 3827%
27,052,465 342,765,916  2.44%
- 0.00%
17,254,900 518,056, 083  368%
5,991 000%

86,333,243 3162,609,785 2247%
22,514,719 684,040,998 A486%
14,014  0.00%

10@.569 18,704,157 G.13%
‘304,110 33,140,176 024%
81,637,776 0.58%

1,276;641 M40 011%
23,353,172 $14,073,012,437 100.00%

246,721
$401,996462  $13,058,733,087

13,364 466 33,720,061 0.38%
140,814,793 249 104.182 2.74%
320,155,007 261,783 18.39%
104,433,178 455. 146 5.02%
657,090,071 3.194,673,773 35.20%
65,899,120 178,077,538 (!) 06%
87,465.285 545,950,583 %02%
411,464,604 1,411,083,522 15.85%
348,764,942 146,189 8.84%
193,952,635 240,701,236  2.65%
70,814,661 0787

497,994,552
165,632,188

§424 ,160,539

108,648,403  1.20%
68936313 Q.76
45,805,082
$9,073,377,442 100.00%
38.473.040.613
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The five products pipeline companies saw their overall investment in carrier property accelerate in 20186,
adding more than $600 million, or 7.1%.

Comparisons of data in Table 3 with previous years' must be done with caution as mergers, acquisitions, and

sales can make comparisons with previous years' data difficult.

Fig. 2 illustrates how investments in the crude oil and products pipsline companies were divided.
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OIL PIPELINE INVESTMENT =
Crude oil Products
L . ; Pipeline
Line pipe Pipeline alr;'c??it':;r‘:es construction
22.'98%\ ~38.27% S S
Land and Land and
ROW ROW
4.25% —~ : 3.12%—~
Misc.* ' Mise.* '
3.49% 7.86%—"
Pump station Pump station
and equipment and equipment
31.01% 30.41%

*Generslly includes delivery systems, tommunications, dffice furniture and equipment, vohickes and othes work equipment, and other praperty,
Source: US oil pigeline company annuat reports (Form 6) to FERC lor 2018.

Construction mixed

Applications to FERC by regulated interstate natural gas pipeline companies to modify certain systems must,
except in certain instances, provide estimated costs of these modifications in varying degrees of details.

Tracking the mileage and compression horsepower applied for and the estimated costs can indicate levels of
construction activity over 2-4 years. Tables 4 and 5 show companies' estimates during the period July 1,
2018, to June 30, 2017, for what it will cost to construct a pipeline or install new or additional compression.

These tables cover a variety of locations, pipeline sizes, and compressor-horsepower ratings.

By continuing to use this site you congant Lo the use of cookies on your deving 8% describad in our cookie policy unless you have disabled
them. You can change vour cookis sattings at any time but our sile iequires cookies lo funclion properly You may not be able to access
conteni or othe! services corrastly withoul cookies.

* Roughly 530 miles of pipeline were proposed for land construction, with 22.3 miles of offshore work
submitted. The land level was down sharply from the nearly 2,500 miles proposed for land construction in
2016 and the 2,192 miles proposed for land construction in 2015.

» New or additional compression proposed by the end of June 2017 measured nearly 600,000 hp, down
sharply from the 2.2 milllon hp proposed the year before and retreating below the then high of roughly
706,000 hp proposed in 2014. Neither the proposed miles nor the proposed horsepower, howaver, included
Alaska Gasline Development Corp.'s proposed pipeline, which did not file cost estimates with FERC.
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US PIPELINE COSTS, ESTIMATED

Size,

in. Location'
LAND PIPELINES
6 Pennsylvania (R)
8 Virgnia
Pzg‘nsﬁmnia-wv
8, 12 Minnesota (L)
i2 Pennsylvania (R)
12,26  Florida {L) (lat.) (R)
16 Lowsana (at.)
Minnszota-ND
16,30  Oktahoma (lgt )
20 Louisiana {tat.)
Washington {Iat) (R)
Minfesota
Ohio
24 New Jersey Gal )
Tl (k) (R)
flinpis-Missourn
26 New Jarsey (L)
26,42  FPenisylvania {L)
30 Washington (R}
Texas (lat.)
Lowsiana (ia,)
Lauisiana
Okdahoma
Louisiana
Louisiana at.)
Lowsiana (iat.)
43 Louisiana

Total projects—Iland
Total land-2016 repon

OFFSHORE PIPELINES

26

New York

Tatal neninnte-nMetnm

SOTENn i Ol
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Lehanas o

$
l-llﬁ. ) o ROW &
m! Material Labor Miss. daciages Tl
5.80 992,244 875,664 1,572,207 100,000 3,540,115
Q.12 1,115,759 1,831,750 1,990,028 304513 5,332,050
337 1,208 821 590,164 21,080,146 2,082,748 24971879
480 811,144 4,042,568 2,303.826 367,000 7,514,538
14.40 2,700,622 19,275,134 10,606,138 1358500 33,940,844
7.72 6,064,391 17,200,638 14,693.084 - 37,958,113
0.17 320,779 34,788 556,818 - 915,385
3730 11,113819 1,281,012 32,818.359 2473470 A7.680.697
3390 23456626 962,631 35,930,635 5.383,043 69,762,935
0.72 857 926 1,532 871 97,083 5,076,642
€.90 2,544 966 21,729 253 5302932 45211016
7.86 4,129,774 25.230,90¢ 8,178,691 49,865 620
22.20 G482 449 101,830,930 10.877,11 1. 182,773,707
0.44 1,062,254 7.074,818 10,787 8583 1,982,577 20,907 537
0.04 1,704,000 1,917,000 1,937,000 — 5 4]
58.00 21,841.132 95,649,483 63,661,010 11,276,935 192,428 560
0.16 376,297 2,004,672 1,365,463 4,019 3,750,451
1360 20857999 96,611,018 106,040,374 14,377,786 237,887,177
0.32 663,400 11,722,595 3,894,07¢ 305,265 16,585,332
0.50 1.073,683 1,280.204 2,043,079 203,089 4,600,055
0.76 1,206.700 1,687,300 1,309,400 106,700 4,310,100
11.00 114,496,245 B9618474 122,712.087 B.976.815 335,803,621
199.40 184,124 000 15,263,632 353,184,937 34,400,000 586,972 569
11.00 75,006,078 121,438,120 171,073,767 7.045,955 378,563,920
11.70 19,652,017 58,556,052 32,785,133 — 111,293,202
15.10 30,504,233 91,512,698 50,889,703 — 172,906,
74.00 162,431,018 243,755,875 135,750,882 17,726,431 550,664,206
520.18 $703,499,376 $1,034,830,343 $1,277,030,078  $130,011,073  $3,1 -15.43-&914
247295 $2.445616,009 $8,810,864,653 $6,466,823,158 $1,001,926,603 $§18,925,240,513
2333 51,887,204 276,422,014 188,294,661 544,155 517,148,057
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Table 4

$mile

610.365

44,433,750
7.410,053

1,566,529
2,357,003

4,916,854

5384 618
1,278,464

47,517,130
9,551,852

3,261,501
23,440,319
17,491,704

9,200,110
5,671,184
30,527,602
2,943,604
34,414,902
$.520,786
11,480,770
7,563,030

$5,344,045
$17,652.901

22,166,655
3% 18R RAR

Putting the slide in US gas pipeline construction in perspective, Table 4 lists 27 land-pipeline “spreads,” or
mileage segments, and 1 marine project comparad with:

* 33 land and 0 marine projects (OGJ, Sept. 5, 2016, p. 89).

* 46 |land and 0 marine projects (OGJ, Sept. 7, 2015, p. 114).

+ 31 land and 0 marine projects (OGJ, Sept. 1, 2014, p. 122).

+ 26 land and 2 marine projects (0GJ, Sept. 2, 2013, p. 117).

* 11 land and 0 marine projects (OGJ, Sept. 3, 2012, p. 118).

+ 31 land and 0 marine projects (OGJ, Sept. 5, 2011, p. 97).

* 8 land and 0 marine projects (OGJ, Nov. 1, 2010, p. 108).

+ 21 land and 0 marine projects {OGJ, Sept. 14, 2009, p. 66).

hitps:/iwww.og).com/articles/print/volume-115/issue-10/speclal-report-pipeline-economics/oli-plpelin e-profits-soar-nalgas-net-sofiens. htmi
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* 19 land and 0 marine projects (OGJ, Sept. 1, 2008, p. 58)
* 25 land and 1 marine project (OGJ, Sept. 3, 2007, p. 51)

Only one of the spreads in 2016 measured 100 miles or more, with delays in already planned large
transmission lines suppressing the appetite for new proposals.

For the 12 months ending June 30, 2017, the 27 land projects filed would cost an estimated $3.1 biilion, as
compared with 33 land projects for $18.9 billion a year earlier.

These statistics cover only FERC-regulated pipelines. Many other pipeline construction projects were
announced in the 12 months ending June 30, 2017, but may have lied outside FERC jurisdiction.

US COMPRESSOR-CONSTRUCTION COSTS, ESTIMATED .
Enquipment
Loestien Horsepower material Labor !:M Misc.! Total $hp
Pennsylvania-Maryland 4,000 8,372,310 9,492,113 88,840 6,508,162 24,461,432 6,115
Texas 1,250 5,000,670 9,193,080 1,476,580 8.000,632 23,670,962 18937
Virgiraa? 2,080 2,224 382 1,308,500 50,224 3,107,035 6.690,14 \
No#th Dakota 3,000 3,643,955 680,831 152.000 1,090.003 5,536,789
Louisiana 5,000 11,754,590 279,000 |.670.000 15,102,385 28,805,975 5,761
lilinots? 6,i30 12,873,000 13,835,000 11,737,000 38,445,000 6,272
Viginia® 7,000 10,737,135 18,909,950 — 13,857,340 43,604,425 8,229
Jeas 7,800 18,473 989 14,800,138 1,381,011 15,056,847 49,751,985 6.378
Texas 12,500 21,264 509 15.619,132 1,504,332 40,011,302 78,399,275 6,272
Texas 21,415 58,386,414 29675711 1,894,874 41,971,101 131,928,100 6,161
Texas 21,600 31,960.290 17,982,426 434,208 19,787,923 70,185,547 249
Maryland 24370 36,371,417 21,323,948 2,690,853 32,404,362 98,790,590 4,054
Leuisiana 41,000 57,248,123 44,809,237 4.488,407 61,356,043 167,901 810 4.095
New York 44,800 8,823,106 14,422,126 4,500,000 13,044,578 40,789,810 910
Pennsyivania-NJ 53,902 60,705,689 44 301,029 3,531,959 69,174,118 167.712,795 3.111
Louisiana 78,500 39,503,039 %0,719,060 3,522,977 5,536, 189,281 960 2,411
Oklahoma 118,440 120,352,980 2,285.052 3,488,160 89,277,540 215,403,732 1.819
Louislana 151,000 81,215,509 121,877,937 2215804 135,750,882 341,060,132 2.2
Total, lani projects 598,537 $559,669,850 $428,799,077  $31,524819 $042,405,343 1,674,249,068 $2,797
201G eport total, land projacts 2,238,507 $2,331,821,503 $1,433,407,503 $130,080,88%  $1,824,650,300 5,728 558,15} $2,588
Treal all Arniaste 0K 827 eReA RRA 20N €478 MANRT? €11 RIAAIQ CAZA 4NR 241 21 A74 %R0 NRA <2 127

By cortinyty
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A report released in April 2016 on behalf of the Interstate Natural Gas Association of America concluded that
the United States and Canada will require annual average midstream natural gas, crude oil, and NGL
infrastructure investmant of $26 billion/year, or $548 billion (in 2015 dollars) total, from 2015 to 2035. Most of
this expenditure (roughly 61%) will be dedicated to natural gas development, with crude oil getting roughly
30% and NGL-related assets about 9%.

Included in the $26 billion/year are:

+ $7.3 billion/year for new oll and gas lease equipment.

+ $6.25 billion/ysar for expanded gas and liquids mainline capacity.
» More than $3 billion/year for new oll and gas gathering lines.

* Nearly $2 billion/year for new laterals.

» $3.55 billion/year for LNG export plants.

https:/iwww.og).com/articles/print/volume-115/issue-10/special-report-pipeline-economics/oil-pipeline-profits-soar-natgas-net-softens.html 9/18
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» $1.5 billion/year for gas processing plants.
* $900 million/year for NGL fractionation plants.
+ $550 million/year for underground gas storage, crude oil storage, and NGL export terminals.

The report also forecast the need for about 296,000 miles of pipeline 2015-2035, including 23,000 miles of
new natural gas transmission lines, 39,000 miles of new pipeline for gas, oil, and NGL transport, and 257,000
of new gas and oil gathering line to collect incremental production from roughly 752,000 new oil and gas

wells.1

Against this backdrop, estimated $/mile costs for new projects as filed by operators with FERC remained
historically high. For proposed onshore US gas pipeline projects in 2016-17 the average cost was $5.9
million/mile, down from the $7.65 million/mile 2015-16 average costs but still more than the 2014-15 average
cost of $5.2 milllon/mlle. In 2013-14 the average cost was $6.6 million/mile as compared with $4.1 million/mile
in 2012-13, $3.1 million/mile in 2011-12; $4.4 million/mile in 2010-11; $5.1 million/mile in 2009-10; and $3.7
million/mile in 2008-09.

Cost components
Variations over time in the four major categories of pipeline construction costs-material, labor, miscellaneous,
and right-of-way (ROW)-can also suggest trends within each group.

Materials can include line pipe, pipe coating, and cathodic protection.

Miscellaneous costs generally cover surveying, engineering, supervision, contingencles, telecommunications
equipment, freight, taxes, allowances for funds used during construction (AFUDC), administration and
nvarhaads and ranilatarv filinn faas

=2 of cookias on Yo
!

Y DUl our sile recin

=5 corricily williout ¢

content ¢ olher s

2011 miscellangous charges passed material to become the second most expensive cost category and this
year they passed sharply lower labor costs to become the most expensive category of ali:

+ Material-$1,329,414/mile, up from $988,847/mile for 2015-186.

» Labor-$1,955,725/mile, down from $3,603,334/mile for 2015-16.

* Miscellaneous-$2,413,224/mile, down from $2,615,028/mile for 2015-16.

* ROW and damages-$245,684/mile, down from $441,548/mile for 2015-16.

The continued rise in miscellaneous costs as a proportion of the total is driven by companies incraasing the
amount set aside for contingencies in their estimates.

Table 4 lists proposed pipelines in order of increasing slze (OD) and increasing lengths within each size.

The average cost-per-mile for the projects rarely shows clear-cut trends related to elther length or geographic
area. In ganeral, however, the cost-per-mile within a given dlameter decreases as the number of mlles rises.
Lines bullt nearar populated areas also tend to have higher unit costs.

https://www.og).com/articles/print/volume-115/issue-10/special-report-pipeline-economics/oil-pipeline-profits-soar-natgas-net-softens. htmi
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Additionally, road, highway, river, or channel crossings and marshy or rocky terrain each strongly affect
pipeline construction costs.

Fig. 3, derived from Table 4, shows the major cost-component splits for pipeline construction costs.

PIPELINE CONSTRUCTION COSTS—ESTIMATED

Materials

20.62%-—\

FIS. 3
Labor

/—35.80%

ROW and
damages
3.56%

Misc.*
40.01% -/

*Generally includes surveying, englineesing, supervision, administration and ovarhead, interast,
continpentizs and allowances Soc lunds used during constnsction (AFUOC), and regulatory fiting Tees.
Soutce: US FERG construction perrmit filings, July 1, 2018, to June 36, 2017

Labor's slide as a portion of land construction costs positioned it for the moment as the second most
expensive category. Labor's portion of estimated costs for land pipelines fell to 32.9% in 2017 from 47.08% in

i our cuokie
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Fig. 4 plots a 10-year comparison of land-construction unit costs for material and labor.
Fig. 5 shows the cost split for land compreassor stations based on data in Tabls 5.
https://www.og].com/articles/print/volume-115/lssue-10/special-report-pipeline-economics/oil-plpeline-profits-soar-natgas-net-softens.html
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COMPRESSOR CONSTRUCTION COSTS—ESTIMATED!

FIG. 5
Misc.2 Equip;nent
38.73% an
TN material
—33.43%

Land

1.88% Labor

25.61%

"Onshore oaly. “Generally includes surveying, engineenng, supervision, sdministration and overhead, interest,
comlingencies and allowances fos funds usad during constroction (AFUDCY, and ragulatory fihng fess.
Surce: US FERC constrection permit filings, Julg 1, 2018, to Jupe 30, 2017

Table 6 lists 10 years of unit land-construction costs for natural gas pipeline with diameters ranging from 8 to

36 in. The table's data consist of estimated costs filed under CP dockets with FERC, the same data shown in
Tables 4 and 5.

htips:/fwww.og.com/ariicles/print/volume-115/igsue-10/special-report-pipeline-economics/oil-pipeline-profits-soar-natgas-net-softens. html
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10 YEARS OF LAND CONSTRUCTION COSTS!

8in,

121in,

16 in:

20in.

24 in.

Oil pipeline profits soar, natgas net softens - Oil & Gas Journal

Tsble 6
Yoar ROW Material Labor Misc. Total Low High
Average cost, $/mile ——— Range, $mite ——
%{é 709817 666,060 693,958 6,613,320 8,683,074 7410083 44,433,750
2015 55,289 153,115 603317 179,045 990,765 766,056 1,273,258
2014 17,217 608,268 119,685 988,189 1,733,858 — -
%}3 71,443 188,261 63,541 1,533,654 1,862 899 1,762 637 4,245,500
2011 -~ 132,884 917910 682,952 11,633,746 — —
2010 - = = = - - —
2009 - - — — = - -
2008 17,438 378,698 199,342 114,617 710,095 - -~
2017 94,368 187 543 1,338551 736,541 72,352,003 ey
2016 68,779 168,942 737,056 433626 1,433.403 1278571 1579,170
2015 469 278,164 1,837,630 1,365,782 3951424 2,900,135 4,928,073
2014 772578 721,073 4,777,895 4,263,974 210,535 221
2013 64,313 19,004 784,464 380,252 21,548,033 -
%{2 75:.246 213,859 612,119 419,950 1,321,173 -
1 —_ - . - -
2010 - - : — -
2008 178,757 195,406 566,193 466,159 1,406,515 541,392 4,186,636
2016 267,288 415979 1.937.265 1473663 4,094,199
2015 357891 380,604 1,395814 2,180,459 4,314,779 3,175,990 14,996,594
2014 574,745 483,528 2,911,085 2.807.562 6,776,920 6471.863 7,328,147
2013 21,810 286,739 533,749 636,324 1,538,623 1,005,663 5,882,153
2012 126,033 302,558 7485967 302, 7 1.480.318 s .
2011 278,231 305,235 1,004,152 1,328,691 2916,309 2,007 514 3885413
2010 263,135 222,719 885,769 966 447 2,338,069 - —
2008 226,517 417899 1,480,926 586,626 2.711.968 - =
2008 421,484 1,182,666 1,689,992 1,852,542 4,646,684 BN -
2017 66,012 305,167 35116 890,797 1,297,083 1,278,464 5384618
2016 199,333 329,680 2,728,127 1,740,580 4,997,730 4,457 245 5,142,998
2016 324,055 425,218 985, 1689816 3,424,182 2476,789 6,049,136
2014 473,329 632,417 2,264,767 2,142,928 2513441 2,723,642 11,975,448
2013 103,333 338,025 998,560 701,317 2,141,235
2012 8,941 275,292 69,647 1,349,884 71,703,785 —_ -
2011 97,553 402,232 1,208,048 816,998 2524831 1,773,309 7970976
2010 64,198 1,194,233 1663457 1,504,568 '4.426, 461 -
2002 164,377 820,867 1,593,079 1,061,331 4,039,654 3.966,474 7,528,043
2008 2321 B&9,178 941,096 491932 2325425 —
2017 221,066 410,260 1,744,602 1,266,854 3,642,783 3,261,501 47,517,130
2016 000 337.650 2,021,810 836247 13,329,707 -
2015 157,746 633,298 1,930,386 1,006,423 3,727 853 1.877 375 9,066 833
2014 231,155 523853 1,515,621 1,075,740 3,347 449 1,468,338 6,181,322
013 713,560 623,116 805,885 912,622 2415184 192,659 4.681.258
2012 181,741 01 1.910,324 1,143,928 3937296 2,254 385 4481 436
2011 283,312 0 1,603, 1,482417 371,177 14873984 11,877953
By continuing to use this site you consent to the uss of caokies an your device as describad in out cookie policy unless vou have dizabled
them. ¥ou can change your cookie geltings at any time but our site requires cookies to funclion properly, You may not e able to access
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roughly $49 billion in 2011, more than $45 billion in 2010,
roughly $42 billion in 2009, $39 billion in 2008, almost $36
bitlion in 2007, and beginning its current upward momen-«

Table 6 shows that the average cost per mile for any given dlameter may fluctuate year to year as projects'

costs are affected by geographic location, terrain, population density, or other factors.

Completed projects’ costs
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In most instances, a natural gas pipeline company must file with FERC what it ended up spending on an
approved and built project. This filing must occur within 6 months after a pipeline's successful hydrostatic
testing or a compressor's being put in service.

Fig. 6 shows 10 years of estimated vs. actual costs on cost-per-mile bases for project totals. The spike in both
categories for 2014 and again this year stems from a larger than usual proportion of the pipeline mileage
completed being in high-cost urban northeast US settings.

ESTIMATED, ACTUAL COST TRENDS—10 YEARS* .,

G 2004
HBCO
8.41.‘-0:
B.000
7,600
7,200
6,600
644@1
G000t
56 ]
52001
4800 I
4400
4,000
3,600/

3.2004

iCosts, $1,000%Amile
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Tables 7 and 8 show actual costs for pipeline and compressor projects reported to FERC during the 12
months ending June 30, 2017. Fig. 7, for the same period, depicts how total actual costs ($/mile) for each
category compare with estimated costs.
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US PIPELINE COSTS: ESTIMATED VS. ACTUAL, 2018-17" bk
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Actual labor costs for pipeline construction were more than $600,000/mile higher than estimated costs for the
same projects. Overall actual costs, however, were just 1.4% higher than projected costs for the 12 months
ending June 30, 2017.
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COMPONENT COSTS: ESTIMATED VS. ACTUAL'
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Some of these projects may have been proposed and even approved much earlier than the 1-year survey
period. Others may have been filed for, approved, and built during the survey period.

If a project was reported in construction spreads in its initial filing, that's how projects are broken out in Table
4. Completed projects' cost data, however, are typically reported to FERC for an entire filing, usually but not
always separating pipeline from compressor-station (or metering site) costs and lumping various diameters
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US COMPRESSOR-STATION COSTS: ESTIMATED-VS. ACTUAL, 2016-17!

Oil pipeline profits soar, natgas net softens - Oil & Gas Journal

Table 8
Location Slize, hp Matsrlals Labor Mise.? Land Totsl “hp
Cost, §
Maryland 4,000
Estimated 8,372,310 9492,113 6,508,169 88,840 24,461,432 6,115
Actual 10,814,683 10,861,012 6,660,580 34381 2837075 7,083
West Virginia® 6,000 _
Estimated 10.551,554 9,545,221 10,020,512 —  30,117.287 5,000
Actual 12,325,350 10.029,635 6,799,433 - 29154418 4,359
Virginia® 7,000
Estimated 9,452,088 12,954,320 8,211,781 30,618,189 4,374
Actual 7.176,556 7652703 670,741 21,500,000 300
Connecticut 7,700 .
Estimated 14,964,079 17,044,426 14,800,862 24373 46,842,740 6,083
Actial 15,263,633 20,330,731 15,311,389 13873 50919626 6613
Ohio? 10,000
Estimated 10,963,052 9,366,934 9,202,295 - 29,622,281 2,962
Achn} 13,372,346 8,032,783 9.271,778 — 30616907 3068
New York® 10,320
Estimated 18,080,685 17,537,738 11916463 174918 47,709,804 4,623
Actual 17/647,082 21516,412 12,633,386 9623 51,906,503 5,020
Louisiana 10,915
Estimated 14,416,000 500,000 17,848,732 553000 33317732 3,052
Actual 13934,955 525000  14.823,152 650,413 30,033,520 21782
Pennsyivania® 10,915
Estimated 14,070,203 15940,023 11,164,742 41,175,058 3772
Actual 14,111,105 13,271,135 7,460,324 54015  34:896,579 3197
West Virginia? 12,552
Estimated 17,240,461 14,119,472 24,491,089 —  5585].002 4,450
26,899,651 16,760,777 10,106,566 17398 53,778,393 4
Rhode Iskand® 15,900
Estimated 18,468,972 16,296,426 15,032,575 80365 49,878,338 3,137
Actual 18,550,028 16,756,504  16.663.075 4108 51972715 3
Georgla 15,900
Estimated 19,944,960 208,652 26,248,102 658268 47,149,962 )
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The 12 months ending June 30, 2017, saw nearly 320,000 hp completed, roughly 50% more than the year
before. Actual compression costs were $60/hp (2%) lower than estimates (Table 8).
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