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SUMMARY

Between 2007 and 2009 a number of pipe mills prodad substandard steel pipe for U.S.
pipeline companies. This pipe failed to comply with the American Péton Institute Grade 5L X70
standard (API 5L X70 Standard). In response t® discovery of defective pipe, on May 21, 2009, the
Pipeline and Hazardous Materials Safety AdministrafPHMSA) issued Advisory Bulletin ABD-09-01,
entitled “Potential Low and Variable Yield and TeéasStrength and Chemical Composition Properties in
High Strength Line Pipe” (Advisory Bulletin). Thelvisory Bulletin described the low strength steel
pipe issue and recommended an industry resporisiteery general terms.

To learn more about this problem, a number of gs@aybmitted a Freedom of Information Act
Request to PHMSA on September 2, 2009, which regdetocuments related to PHMSA's investigation
of and response to this problem. In response,ancMand May of 2010, PHMSA sent 3,710 pages of
information, including test results and reportsaés, letters, presentations, and other documertiss
report is intended to summarize the material dssdidoy PHMSA, discuss its implications, and iderdif
number of concerns that may not have been fullyes$etd by PHMSA and the industry.

The documents provided show that PHMSA investigatéatal of seven pipelines, four
constructed by Boardwalk Partners, LP (Boardwalk}] three by Kinder Morgan, Inc. (Kinder Morgan).
PHMSA confirmed that five of these pipelines conéa significant amounts of defective pipe.
Specifically, the documents show that the pipectexl under pressure, creating “expansion anoralies
that indicate use of low-strength steel. To repg®ir pipelines, the affected companies removetl an
replaced hundreds of pipe joints.

A number of companies are implicated in producietgedtive pipe, but it appears that Welspun
Corp. Ltd (Welspun), an Indian steel pipe manufastyroduced most of it. For example, accordong t
released documents, Welspun was responsible for@&#e with expansion anomalies provided to
Boardwalk. This being said, other pipe mills ghsovided defective pipe, some in significant amsunt
Globalization of steel pipe supply chains has madguality control more challenging and increased
the need for greater domestic measures to ensuresdovery of defective pipe.

Even though the documents released show thairceritse mills provided most of the defective
pipe, none of the documents describe any systemagimach to defining the scope of this problem or
identify the final disposition of pipe provided byese mills during this time period. Thus, it & olear
that PHMSA has tracked down all of the potentidibfective pipe joints and confirmed that they have
been tested and, where necessary, replaced. Aoglyrdhis report provides recommended actions,
accomplishment of which would assure the publit BtaMSA has responded fully to the threat created
by low-strength steel.

New natural gas and hazardous liquid pipelines artarger, higher pressure, and more
dangerous than earlier generations of pipelinesilt is critical that PHMSA fully investigate the rbo
cause of the industry’s failure to comply with pgieel standards so that appropriate solutions are
implemented.It is also critical that large high-pressure pipelhes be regulated more stringently than
smaller lower pressure pipelines, including measugethat increase certainty of the industry’s
compliance with written standards.

Public confidence in pipeline safety will be incsed only through greater regulatory
transparency, increased opportunities for publitiggpation, and a demonstration that PHMSA will
respond aggressively to the increasing need toteaha improve pipeline safety standards.



INDUSTRY USE OF SUBSTANDARD STEEL PIPE

Between the third quarter of 2007 and the fourtaregar of 2009, Kinder Morgan Inc. and
Boardwalk Pipeline Partners, L.P., constructedrabrar of new large, high-pressure natural gas
pipelines. The approximate construction schedalethese pipelines are shown below.

Defective Pipe Steel
Investigation Period
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Kinder Morgan Louisiana Pipeline e ——— —
Kinder Morgan Midcontinent Express Pipeline

Kinder Morgan Rockies East Pipeline m

Boardwalk East Texas Pipeline e —————

Boardwalk Gulf Crossing/MS Loop Pipeline

Boardwalk Southeast Pipeline

Boardwalk Fayetteville/Greenville Pipelines

Upon completion, each of these pipelines was “hiydited,” meaning that each new pipeline was filled
with water and pressurized to find out if it hag é&aks. Five of these pipelines failed their logdsts,
including the Louisiana Pipeline, the East Texg®Rie, the Mississippi Loop portion of the Gulf
Crossing Pipeline, and the Fayetteville PipeliAs.described below, these tests triggered an
investigation by PHMSA, which ultimately determingbdt these companies had incorporated significant
amounts of defective steel pipe into their pipedine

Kinder Morgan Investigation

PHMSA investigated three Kinder Morgan pipelines:

» Kinder Morgan Louisiana Pipeline (Louisiana Pipe)in- 137 mile 42 inch diameter natural gas
pipeline constructed between January 2008 and Dieee2008;

» Midcontinent Express Pipeline — approximately &l long natural gas pipeline with 40 miles
of 30 inch pipe, 197 miles of 36 inch pipe, and &files of 42 inch pipe, constructed between
September 2008 and August 260nd

* Rockies Express Pipeline — East Project (REX Eaat39 mile 42 inch diameter natural gas
pipeline constructed between June 2008 and Novea(f9®

Investigation of each of these pipelines is diseddselow.

! Kinder Morgan, Presentatiojnder Morgan Louisiana Pipeline (KMLP) — Pipe IssuDecember 15, 2008
(KMLP December 15 Presentation) ak2nder Morgan 10-K February 23, 2009. Given the danger of natuxal g
leaks and ruptures, initial pressure tests arewded with water rather than natural gas.

2 U.S. Dept. of TransportatioSpecial Permit for the Midcontinent Express Pipelipril 4, 2007;Kinder Morgan
10-K, February 23, 2009.

% Kinder Morgan 10-K February 23, 2009.




Kinder Morgan Louisiana Pipeline

Sometime in late 2008 the Louisiana Pipeline faddtdrotest. This failure triggered
PHMSA's investigation. Little is known about thigdrotest failure because PHMSA did not release
documentation disclosing the location, time, ocwinstances of this failure.

In its initial investigation of what caused thiddiae, Kinder Morgan determined that some of the
pipe joints in the Louisiana Pipeline had expanideybnd specification. Expansion was of concern
because it indicated that the steel pipe mightagt been strong enough to withstand the very high
pressures under which this pipeline would operatecordingly, Kinder Morgan conducted a high
resolution caliper survey of the entire pipelinédentify all expanded substandard pipe joft®HMSA
did not supply the data collected by these higblwti®n caliper surveys in response to the FOIA
Request, nor did it identify the pipe and steelsiihat supplied the expanded pipe joints.

Once Kinder Morgan identified specific pipe joitiiait had expanded, it tested 30 of these joints
for chemical composition and strendtht also tested 30 random pipe joints that hacbeen subject to
pressures sufficient to expand th&nit.found that 43% of the samples from expandee fiailed to meet
strength specifications contained in the API 5L )St@ndard. The data table containing these results
describes the pipe as “NPS 42 x 0.864” WT AP| Gr4deé Welspun LMLP Linepipe? It also found
that 13% of the samples from non-expanded Welsjpagid not meet specificatiofl.

Kinder Morgan concluded that “[t]he variability ihe pipe yield properties is a result of
deviation from plate controlled rolling parametérsmeaning that the steel had been formed improperly.
PHMSA provided us with no data or information sugiog this conclusion.

To ensure pipeline integrity, Kinder Morgan ultimigtremoved approximately 7,100 feet
(19.7%) of installed pipe due to “diameter varidpil ** Kinder Morgan also requested that Welspun
investigate this matter and recertify substandazel pipe joints based on its recotdswelspun
recertified an undisclosed number of pipe joint&\B$ 5L X56, X60, and X65 pipe, meaning that it
downgraded different segments of pipe from the BIPK70 Standard to lower standards.

Even though PHMSA did not provide data beyond tloattained in generalized Kinder Morgan
presentations, it is clear that a substantial nurabpipe joints expanded to a degree that causedek
Morgan and/or PHMSA to remove and replace thesggoiAlso, Welspun is the only one of Kinder
Morgan'’s pipe suppliers implicated by the releadecuments.

* Email, S. Nanney, PHMSA to A. Mayberry, PHMSA risanitting undated Kinder Morgan presentation on KML
use of defective steel.

°1d. at 5.

® Kinder MorganKMLP PresentationDecember 15, 2009, at 8. A high resolution ealigurvey is performed by
sending a device through the pipeline that meagheediameter of the steel pipe. Such test cagraéne with
precision if and where the pipeline has stretchetkbuthe pressure of a hydrotest.

’1d. at 5.

®1d. at 6.

°1d. at 11.

%1d. at 7.

d. at 12.

|d. at 5.

1d. at 13.

11d. at 13. The “X” classifications in the API Btandard are based on pressure ratings. X70pspeels
designed to withstand a pressure of 70,000 psi,st&&l pipe is designed to withstand 65,000 pei, et
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Kinder Morgan Midcontinent Express Pipeline

Due apparently to the failure of the Louisianaghipe, PHMSA investigated whether or not
Kinder Morgan also used substandard pipe in itschtidinent Express Pipelirié. Specifically, it tested
30 samples of steel from API 5L X70 42-inch pipenofactured by Man Industries in IndfaMan
Industries contracted to supply 257 miles of 44ipipe to Midcontinent Express Pipeline, whichhie t
length of the entire 42-inch segment of this pipeli Kinder Morgan found that all 30 steel samples
complied with strength standarfslt appears that Kinder Morgan did not test tleelstrom pipe
manufactured for the Midcontinent Express Pipelip®ther companies. These companies included
Welspun, which provided a majority of the 197 mité$86-inch pipe? and JSW, IVLA, and Evra OSM
Portland, which provided smaller amounts of gibe.

Even though Kinder Morgan ran a “construction typaliper tool immediately after construction
of the Midcontinent Express Pipeliffteapparently this tool was not considered adequatest for pipe
expansions, because Kinder Morgan also testegighétine with a high resolution caliper tool owneg
TDW Magpie? This high resolution tool discovered one 42-ipgbe joint that expanded 2.08%, which
was removed and replaced. Kinder Morgan also tegdhat 1,906 feet of 42-inch pipe joints had
expanded between 0.6% and 1.32%, but it deemed fips joints to be safé. None of the documents
we received indicate that Kinder Morgan tested3®énch diameter Welspun pipe with the high
resolution tool.

Kinder Morgan’s detailed test results for the Midtinent Express Pipeline have not been
disclosed. Further, Kinder Morgan may not haveetethe 36-inch Welspun pipe in this pipeline vath
high resolution caliper tool. Therefore it is paissible to compare these test results to tedtsdsom
other pipelines. Nonetheless, it is clear that F¥AMequired the removal of at least on defectiym pi
joint. | also appears that the pipe produced by Maustries did not suffer a large number of gigant
expansions because perhaps only a few dozen pije gxpanded modestly.

Kinder Morgan Rockies Express Pipeline — East Project

PHMSA also investigated whether Kinder Morgan haed substandard steel in the construction
of its Rockies Express Pipeline (REX). As it dwl bther pipelines, PHMSA required that Kinder
Morgan test the pipeline with high resolution defation tool?* Kinder Morgan reported inconsistently
that one pipe joint had expanded 1.678ut also found that that no pipe joints showe@xransion of
greater than 0.79% of pipeline diameteiOtherwise, PHMSA provided no detailed documeaitati
related to investigation of the steel in this pipelor the source of this steel. However, pregens
indicate that Kinder Morgan contracted with Oregteel Mills, Inc. to supply all or most of the 4&h

15 Email, J. Torres, Kinder Morgan, to J. MendozaM3A, January 5, 2009; Email, J. Mendoza, Projechadger,
PHMSA, to T. Binns, PHMSA, June 3, 2009.

'8 Kinder Morgan Metallurgical Investigation Repor&N09-01, January 8, 2009.

" Business Line, Man Ind. Bags Rs 1,000-cr Ordenfhidcontinent of US, March 30, 2007.

18 Kinder Morgan Metallurgical Investigation Repor&N09-01, January 8, 2009.

¥ Email, J. Mendoza, PHMSA, to J. Torres and K. Kaden PHMSA, May 4, 2009.

2 |d.; Kinder Morgan Metallurgical Investigation RepNGI-09-01, January 8, 2009 at 11.

2L Email, J. Mendoza, PHMSA, to J. Torres and K. kekien PHMSA, May 4, 2009.

22 Email, D. Burton, VP Kinder Morgan, to A. MayberHMSA, October 1, 2009.

% Letter, D. Burton, VP Kinder Morgan, to A. MaybgrPHMSA, August 25, 2009 (Appendix A, Technical
Discussion for Pipe Diameters in Excess of 0.6%®ip& Body Diameter For Midcontinent Express Pipeht 3-4).
24| etter, D. Burton, VP Kinder Morgan, to I. HuntgdPHMSA, August 27, 2009.

% Email, D. Burton, VP Kinder Morgan, to |. Huntod®HMSA, August 17, 2009.

% |_etter, D. Burton, VP Kinder Morgan, to I. HuntgdPHMSA, August 27, 2009. There may be a reasenabl
explanation for this inconsistent reporting, b thformation received did not provide it.
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pipe used in REX’ Despite a lack of detailed data, the documertsiged do indicate that the steel
pipe provided by Oregon Steel Mills showed littigoansion.

Kinder Morgan Investigation Summary

Kinder Morgan constructed the Louisiana, MidcoatinExpress, and REX pipelines between
mid-2008 and the end of 2009. One of these, thesiana Pipeline, suffered a rupture during a
hydrotest. In response, PHMSA ordered Kinder Morgainvestigate each of these pipelines to
determine if they contained substandard steelKamdier Morgan used a high resolution caliper taol t
test each pipeline for excessive expansion. KihMiEngan determined that Welspun provided defective
steel pipe for construction of this pipeline, aftgatesting the pipe for strength, removed 7,16 bf
defective pipe joints and left others in place Wwith down-graded ratings. With regard to the
Midcontinent Express and REX pipelines, Kinder Morgliscovered limited expansions in pipe provided
by Man Industries and Oregon Steel Mills and ordeéhe removal of only one pipe joint. It does not
appear that PHMSA required Kinder Morgan to inspleet36-inch Welspun pipe used in the
Midcontinent Express Pipeline, such that it is passible to evaluate the performance of this pipe.

Boardwalk Pipeline Partners Investigation

From 2007 to 2009 Boardwalk Pipeline Partners (8walk) constructed a number of natural gas
pipelines in the south central U.S. including:

» East Texas Pipeline — a 238 mile long 42-inch dieameatural gas pipeline constructed between
July 2007 and June 2008;

» Gulf Crossing/Mississippi Loop Pipeline — 355 mité#si2-inch diameter natural gas pipeline
constructed between June 2008 and February 2009;

» Southeast Pipeline —a 111 mile 42-inch naturalpgigeline constructed between December 2007
and February 2009; and

« Fayetteville/Greenville Pipelines — two 36-inchurat gas lateral pipelin&swith a combined
length of 263 miles constructed between March 20@8January 2009.

The East Texas, Gulf Crossing, and Southeast pgselivere mostly constructed with 42-inch diameter
pipe, although some 36-inch pipe was used in thegects. The Fayetteville/Greenville Pipelinegave

comprised of 36-inch diameter pipe, although sof&2h pipe was used as well. All of these pipedin

were to be constructed using steel in conformarittetive API 5L X70 Standard.

PHMSA's investigation of Boardwalk’s use of defeetsteel appears to have been triggered by a
series of failed hydrotests in Boardwalk’s pipetifie Three of these failures were caused by defective
end welds? The fourth failure, in the Mississippi Loop Piimel on December 5, 2008, was caused by
use of substandard steel in pipe number 073887@8response to these failed hydrotests, PHMSA

2" press Release, Oregon Steel Mills, I@regon Steel Announces Receipt of 510,000 Ton Large

Diameter Pipe OrderMarch 1, 2006.

% The Fayetteville and Greenville Pipelines areaict 5eparate pipelines, but since much of the Bealkddata for
these pipelines is reported together, this repests them as one project.

% The East Texas Pipeline failed a hydrotest in &atyr 2008, the Southeast Pipeline failed on Aptil2008, the
Mississippi Loop Pipeline failed on December 5, 208nd the Fayetteville Pipeline failed on March 2009.

% pipelines are constructed by welding joints ofpimd-to-end. Here three of these types of weilittsof

%1 Boardwalk Partners Update, November 6, 2009, Dedtion Lab Results for Mississippi Loop Pipeline.



ordered Boardwalk to conduct a high resolutionpealiest for each pipeline, similar to the tests
performed by Kinder Morgan. This investigationgwoed surprising results.

First, Boardwalk determined that a mill owned by Mittal Steel Company in Mexico (Mittal)
accidentally substituted three slabs of API 5L Xtéel with three slabs of low grade steel, thereby
mistakenly providing steel that did not confornthie API 5L X70 Standard to the JSW pipe mill owned
by Jindal Pipes Limitedf One of these pipe joints, number 07388793, lwlurshg the Mississippi Loop
hydrotest® The other two pipes containing switched slabsaaged but did not burdt.

The high resolution caliper testing also determitieed an Essar steel mill in India accidentally
switched one slab provided to Welspun (pipe nurli##132667)° This slab ultimately ended up in the
Gulf Crossing Pipelin

The fact that only one switched slab burst wherrdigdted suggests that hydrotests alone cannot
be relied upon as the only means to discover exassly substandard steel, and that high resolution
caliper testing is also necessary.

Second, the high resolution caliper tests idemti&iB0 expansion “anomalies” in Boardwalk's
pipelines?’ The following charf summarizes the numbers and severity of these siqgraanomalies for
each Boardwalk pipeline.

% of Expan- Expan- Expan- Expan- Expan- Total % of
L Total . ) ) ) ) !
Pipeline Miles Total sions sions sions sions sions Exp’s - Total
Miles  /mile >2%  >1%<2% 0.25"-1% <0.25" AllSizes Exp’s
East Texas 238 25% 0.55 9 48 56 18 131 24%
Gulf
Crossing/ 355 37% 0.08 2 9 16 3 30 5%
MS Loop
Southeast 111 11% 0.04 0 2 2 0 4 1%
Fayettevile/ 563 5795 146 53 150 173 9 385 70%
Greenville
Total 967 100% 0.57 64 209 247 30 550 100%

This data shows that the expansion anomalies werevenly distributed among the pipelines, as would
be expected if the cause of the expansions wasl lmeseandom variability in steel quality. In fatie

East Texas and Fayetteville/Greenville Pipelingetioer accounted for 94% of the excessive expansion
anomalies. Further, a full 70% of the expansioonaalies were in the Fayetteville/Greenville Pipesin
even though they accounted for only 27% of totpéfpne length.

The number of expansions per mile ranged frongh bf about one and one-half expansions per
mile in the Fayetteville/Greenville Pipeline, tdoav of one expansion every 25 miles in the Southeas

*21d.
*1d.
*1d.
%1d. Deformation Lab Results for Gulf CrossingriB#o Mira Segment.
36
Id.
3" Boardwalk Pipeline Partners Update, November 6920
3|d. Expansion anomaly data provided herein asetb@n Boardwalk’s November 6, 2009, Update, wisiche
most recent Boardwalk Update provided by PHMSAeispionse the FOIA request.



Pipeline, making the anomaly rate in the Fayetie\@reenville lines over 36 times higher than thahe

Southeast Pipeline.

Boardwalk also identified the pipe manufacturerd steel mills that provided plate steel to the
pipe manufacturers for each of the investigate@lpips® and this information is summarized in the
following table. Small amounts of pipe were alsovided by Durabond and IPSCO.

Total Miles of

Percent of

Pipe Supplier Steel Mills Supplying Slab Steel toipe Supplier Pipe Installed  Pipe Installed
Azovstral (Ukraine)
Jindal/JSW Mittal (Mexico)
(India) Essar (India) 536 55%
Jindal (India)
Essar (India)
. POSCO (Korea) o
Welspun (India) BAOSTEEL (China) 363 38%
TISCO (China)
Camrose (US) Mittal (Mexico) 68 7%

Jindal and Welspun provided 93% of the pipe fos¢hgipelines. Jindal sourced its steel from the

Ukraine, Mexico, and India. Welspun sourced igektrom China, Korea, and India. The only steidl m
that provided steel to both Jindal and Welspun tha€ssar steel mill.

Boardwalk also identified the pipe manufacturegt firovided expanded pipe for each pipeffhe.

Camrose Camrose Welspun Welspun Jindal Jindal

Pipeline Total % of Total Total % of Total Total % of Total
Expansions Expansions | Expansions Expansions | Expansions Expansions

East Texas 0 0% 93 71% 38 29%
Gulf Crossing/ 0 0% 7 23% 23 7%
MS Loop
Southeast 0 0% 0 0% 4 100%
Fayetteville/ 0 0% 385 100% 0 0%
Greenville
Total 0 0% 485 88% 65 12%

Thus, 88% of the recorded expansion anomalies ingyge provided by Welspun. Moreover, as shown
below, it appears that the Welspun pipe stretchexérthan the Jindal pigé.

Pine Supblier Expansion Expansion Expansion Expansion Total

P PP >2% >1% <2% 0.25"-1% <0.25" Expansions
Jindal/JSW 2 17 35 11 65
Welspun 62 192 212 19 485

This data shows that 13% of the Welspun anomakikibited expansion greater than 2%, whereas only
3% of the Jindal anomalies exhibited expansiorteiefamount. Further, 40% of the Welspun anomalies

% Boardwalk, Summary of Pipe and Slab/Coil Sourcesdon Boardwalk Expansion Projects, March 2, 2009.
“0 Boardwalk Pipeline Partners Update, November 6920
41

Id.



exhibited expansion of between 1% and 2%, wherelys26% of the Jindal expansions were in this
range. This data shows that Welspun pipe variegg imoquality than Jindal pipe.

Even though PHMSA did not provide any systematalysis showing which steel mills provided
the steel used in each defective pipe j&fiittdid provide some test data indicating that Bealk and
PHMSA focused their testing efforts on steel preddy certain steel milf§. The following table
summarizes the number of tests performed on expgpige joints by pipe manufacturer and steel mill.

Pipe Mill Tests on Welspun Pipe Tests on Jindal Pipe
c o O S 8 _ o - _
< m a = =2 < =

Pipelines

East Texas

Carthage to Hall Summit 2 2 4
Hall Summit to Vixen 2 4 6
Tullulah to Harrisville 2 69 2 73 1 6 7
Vixen to Tallulah 4 2 6
Gulf Crossing

Bennington to Paris 1 1
Mira to Sterlington 1 2 3
Paris to Mira 4 1 5 10
Sterlington to Tallulah 1 6 7

Mississippi Loop 3 3 6

Southeast 2 2 1 5

Fayetteville

Bald Knob to Lula 23 23
Grandville to Bald Knob 2 2 4
Greenville 7 5 12
Total Tests 2 9 99 2 1 6 119 | 15 26 2 5 48

For Welspun, 119 pipe joints were tested; for Jid@pipe joints were tested.

*2 |t appears that PHMSA and Boardwalk determined i defective steel could be traced to certaiglsnills,
because Boardwalk requested a variance from itsi@fermit Modification Agreement for Welspun pipe
manufactured with POSCO steel since only one e manufactured with POSCO steel had expandedtet,
D. Goodwin, VP Boardwalk Pipeline Partners, to Aayerry, PHMSA, July 22, 2009.

3 Boardwalk Pipeline Partners Update, November 6920
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The following table shows Boardwalk tested pipe enaith Essar steel almost four times more
than pipe made with steel from any other mill.

Steel Mill # Tests % of Tests
Anshan 2 1%
Azovstal 15 9%
Baosteel 9 5%
Essar 101 60%
JSW 5 3%
Mittal 28 17%
POSCO 1 1%
TISCO 6 4%
Total 167 100%

This data shows that PHMSA and Boardwalk focusestmbthe strength testing on pipe produced by
the Welspun-Essar combination.

That there is a correlation between pipe expassamal pipe strength is shown by metallurgical
test data for the Fayetteville/Greenville Pipelipesvided by Boardwalk to PHMSA on October 7,
20097 This test data shows results for strength tesA§ ®Welspun pipe joints, all of which were
fabricated using steel from the Essar steel thiRoardwalk strength tested 28 joints that had espd
more than 1.5%, 10 joints that had expanded apmprabely 1%, and eight joints that were “control jsin
that showed no expansion. Each joint was subjdotethe separate te$fs Almost all of the joints that
had expanded more than 1.5% failed most of thegtinetests’’ The joints that expanded approximately
1% also failed most of the strength tétdn contrast, six of the eight control joints e&ded strength
standards by substantial margfisThe two control joints that did not pass all fe# strength tests failed
in only a few sample runs by narrow margins butegelty passed almost all of the strength t&5tEhis
data shows a clear correlation between pipe expasisind the use of substandard steel.

Even though it appears that PHMSA could order Bwafk to trace each expansion anomaly to a
specific steel mill, PHMSA did not provide suchdmhation in response to the FOIA Request. Further,
the absence of a root-cause analysis in the inflemarovided in response to the FOIA Request ssigge
that PHMSA did not conduct, report on, and/or diselsuch analysis. Therefore, based on the
documents provided by PHMSA it is not possibleatedmine the full extent of the low-strength steel
problem or trace all possible low-strength stegirfiparticular steel and pipe mills to particulgrgdines.

Tracing defective steel back to each steel milhigortant because other PHMSA data suggests
that one of the causes of the substandard steaigaformulation during alloying of the steel. dn
September 8, 2009, report by the Microalloyed Stestltute to PHMSA, the Institute determined ttiet
pipe in the Fayetteville Pipeline (provided by Wels) and Mississippi Loop Pipeline (provided by
Jindal) had improper steel chemisttyThe report noted low manganese levels and nodvama

4 Email, D. Goodwin, VP Boardwalk Pipeline PartnéesS. Nanney, PHMSA, October 7, 2009.
45
Id.
“|d. Tests applied included flat strap yield, #&tap tensile, flat strap elongation, round baldyieound bar tensile,
ggund bar elongation, Charpy toughness, Charpyrshad grain size tests.
Id.
B d.
“1d.
0 d.
*! Letter, J.M. Gray, Microalloyed Steel Institute,3. Nanney, PHMSA, September 8, 2009.



niobium, and molybdenum in steel samples from tlgsidsippi Loop pipeline, and an absence of
vanadium in the Fayetteville Pipeliffe The data in Boardwalk’s November 6, 2009, Upddge
indicates that low strength pipe (including thetsived slabs) had low levels of vanadium, niobiund a
Titanium?>®

In summary, it appears that 88% of the pipe tkpairded was provided to Boardwalk by a single
pipe manufacturer, Welspun, even though in termerajth it provided only 38% of the pipe for aléth
new Boardwalk pipelines combined. Welspun providedtal of 363 miles of pipe that contained 485
expansion anomalies, for a rate of over one anopwlynile. In contrast, the Jindal pipe had an
expansion anomaly rate of about one anomaly evghy miles, and pipe provided by Camrose exhibited
no expansion anomalies at all. Also, the expanaiemmalies found in the Welspun pipe were markedly
worse than the anomalies in the Jindal pipe. Aerodifference is that Welspun and Jindal sourbed t
steel from different steel mills, except that th@gh acquired steel from the Essar steel mill. tTha
Boardwalk and PHMSA focused their attention on pipmde by Welspun-Essar is also indicated by the
fact that 60% of all tested pipe joints were madenfsteel produced by Essar. Further, it appéats t
mis-formulation of the steel alloy for this pipe yrtiaave been a cause of the weakness of some of the
Welspun steel pipe.

Ultimately, Boardwalk agreed to remove 305 pipatg including all pipe joints in the East
Texas, Southeast, Gulf Crossing Pipelines thatredgimore than 0.25” (148 pipe joints), and alepip
joints in the Greenville/Fayetteville Pipelinestteapanded more than 1.5% (157 pipe joints).

Commodity Prices, Pipe Steel Market Growth and Quality Control

During the period when the defective pipe was fated, commodity prices soared, including
prices for most metals. The following chart shalast the price for manganese more than tripledBi’2
and the price for iron ore and vanadium more thaubtéd in 2008.

VAHADIUM - MANGANESE - IRON ORE HAMERSLEY - MOLYBDEHNUM
5 YEARS (Jun 3, 2005 - Jun 2, 2010)

1.5 100 85 55

Vanadium (USD/kg)
Manganese (USDkg)

Iron Ore Hamersley (USD/dmtu)
o
)]
1

Molybdenum (USD/b)

a- e} T T - T T ——- -0
Jun 3 Mar 30 Jan 24 MNov 20 Sep 15 Jul 12 May 8
2005 2006 2007 2007 2008 2008 2010

This market evidence indicates that steel millefasubstantially higher prices for raw materiainth
they likely anticipated. It is reasonable to gimstvhether these dramatic changes in commoditepri
shifted steel mill priorities toward meeting protian and price goals and away from quality control,
including control over the quality of raw materialsd steel formulation. However, in the absence of

52
Id.
%3 Boardwalk Pipeline Partners Update, November 6920
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systematic metallurgical analysis, it is not polestb know with certainty that a pattern of prodotof
mis-alloyed steel existed, and that this was tlo¢ cause of the production of substandard pipe by
manufacturers.

During this same time period, demand for stegldased dramatically. According to the industry
graph below, between 2007 and 2008 the miles ofpipevinstalled by the industry doubl&d.
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This increase in installed miles of pipe is refégtin a corresponding growth in sales of pipe Ipgpi

mills. For example, from 2006 to 2009, Welspurré@ased its pipe production rapidly, registeringriyea
50% increases in sales in fiscal years 2007 an8.200ts pipe volume production rate increased by 34%
in the third quarter of 2008 alofA®.This rapid growth likely required the retentiamdaraining of new
employees, pressed steel and pipe mill infrastradtuits limits, and resulted in substantial maragnt
pressure on personnel to meet production deadli@ash production conditions could have adversely
impacted quality control.

PHMSA knew about quality control problems at a dirgpe mill as early as May 2007.
Specifically, PHMSA conducted a visit of a Jindallo review quality control problen®. PHMSA
produced a list of concerns related to pipe rolang coating, mill hydrotest equipment failuresirse
inspection equipment failures, steel plate rejestjpipe end quality, pipe repair quality, pipekiag,
and oil and chloride contaminatidh.Also, in September, 2007, Boardwalk was inforraédllegations

** Presentation, M. Hereth, INGAA Foundatid@est Practices in Procurement and Manufacturing Kgbop June
?5, é?l\l/l% ?r:szti'tutional ResearclReseach Updates, Welspun Gujarat Stahl Rohreneaditine 3, 2009 and April
5269I’-|izn(zjluoI.Business LinéVelspun Gujarat Stahl Rohren: Buyovember 23, 2008.

z; Email, H. Wang, Boardwalk, to S. Nanney, PHMSAel@5, 2007.
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by two former Jindal pipe mill employees that Jirslproduction of steel for the East Texas Pipeline
could impact the pipeline’s integrif. Although PHMSA provided no detail on these alteays, Gulf
South, the initial developer of this pipeline, resged to them by conducting:

» areview of current inspection procedures,

» areview of recordkeeping and data storage pragtice

» cross-checks on pipe data across multiple indepérsdeirces including:
Jindal, Gulf South, and third party suppliers fimdal (double-joint
contractors, NDE contractors),

» aphysical audit of selected pipe with allegedéssu

» aspot audit of inspection areas in questan

» immediate implementation of an independent tracking verification
database for pipe procedures beyond the pipe arélssure an
independent check of pipe specification conformagaality, and
disposition through final shipment and receipt atfGouth's field
yards®

Unfortunately, PHMSA provided very limited infornnat about these early reports of pipe mill quality
control problems. Nonetheless, the limited infalioraprovided indicates that the steel pipe industas
experiencing quality control challenges in 2007.

Summary of Industry Production and Use of Defective Steel Pipe

The information provided by PHMSA in response ® BOIA Request is not as comprehensive
as expected. Nonetheless, it indicates that mpstmills provide limited numbers of joints of
substandard pipe, but in 2007 to 2009 the WelsmsaEmill combination produced an unusually large
amount of defective pipe, and that the Jindal-NM#tzovstal mill combinations also produced a
significant amount of defective pipe.

Even though PHMSA did not provide data tracingdbéective pipe steel to specific steel mills,
it appears that PHMSA, Kinder Morgan, and Boardwaly very well have such data. In any case, the
data provided by PHMSA shows that the problem hexe not caused by random quality variation within
the pipe manufacturing industry but rather the waapority of the substandard steel provided to
Boardwalk and Kinder Morgan can be attributed ®\i'eelspun-Essar and Jindal-Mittal-Azovstal mill
combinations.

The information provided by PHMSA also identifiésit at least three distinct mechanisms are
believed to have caused the low-strength steelpipeded to Boardwalk and Kinder Morgan: (1)
improper steel chemistry; (2) improper rolling tdéed plate; and (3) a lack of proper segregatiosiatis
of different grades of steel at steel mills. Otbauses are possible. All of the identified med¢ran can
result in violations of the API 5L X70 Standard amoluld impact the quality of large diameter X70ip
regardless of the specific size. Also, market doy@s during this time period may also have cdnited
to steel and pipe mill quality control failings.

While the low-strength steel problem was firstcdigered after investigation of two failed
hydrotests caused by low-strength steel pipe, hgdtiog did not identify the full scope of this plem.
Only two of hundreds of defective pipe joints budsting the hydrotests. Instead, the scope of this

€9 Emails, W. Bennett and J. Earley, Boardwalk, thi&nney et al., PHMSA, September 10-11, 2007.
®11d.; Email, J. Garris, Boardwalk, to S. NanneyN®B#\, September 24, 2007 (further describing Boatkiwa
response).
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problem was identified only through high resolutaaiiper testing. Ultimately, PHMSA and the indyst
concluded that this problem was of sufficient grato require the removal and replacement of hutglre
of pipe joints.

Unfortunately, it does not appear that PHMSA hetscpnducted a comprehensive root-cause
analysis of this problem, given that it providedsuzh analysis in response to the FOIA Requestlsdt
appears that PHMSA may not have conducted a comps@le study of the possible flow of defective
steel pipe from steel and pipe mills noted hereindw natural gas and hazardous liquid pipelines
constructed in the U.S. from 2007 to 2009. Insieagpears that PHMSA limited its investigation to
only Kinder Morgan and Boardwalk.

INDUSTRY TRADE ASSOCIATION RESPONSE

PHMSA's first formal action related to the defgetipipe steel problem was to issue the Advisory
Bulletin®? In response, the industry convened a meeting abaut June 11, 2009, to which PHMSA
was not invited® Apparently, one product of this meeting was at&mper 2009 White Paper by the
Interstate Natural Gas Association of America Fatioth (INGAA Foundation) entitled, “Identification
of Pipe with Low and Variable Mechanical Properiresligh Strength, Low Alloy Steels” (INGAA
White Paper). By way of background to this issbhe,INGAA White Paper states the following:

During 2007 and 2008 there was a significant inswéa new pipeline
construction in the United States. This constarcboom put almost
unprecedented demands on both pipe and other alaterhufacturers and
pipeline constructors. To meet the demands fdr kigld line pipe, both
traditional and newer pipe mills, utilizing platedacoil from both established
and nontraditional steel suppliers, were used.iryvost-commissioning test
(field hydrostatic test) inspection of some of théses, a small number of pipe
joints were detected that had expanded well beyloadimensional tolerance
limits of the pipe manufacturing specification, ARpecification 5L. In most
cases, the point at which this expansion occureasdot been definitively
determined. As the investigation of this phenonmgmmgressed, it became
apparent that it was not limited to one pipe noilie steel supplier, or one
manufacturing process. Through experience of gdahmumber of operators, it
appeared that this issue was a rarity, affectingxiremely small percentage of
pipe joints produced. However because the phenomeould not be isolated or
traced to a single source, PHMSA issued [the] AatyisBulletin®*

Thus, due to a boom in pipeline construction,itigeistry admits that it acquired pipe from
“newer,” and presumably less experienced pipe naltsl that some pipe mills acquired steel from
“nontraditional” steel mills, which could be lessiliar with the exacting quality control standathat
regulate the construction of pipelines in the WhiBtates. It is reasonable to believe that unplerted
demands for high-strength steel pipe and high codiycosts increased the risk of production of
substandard pipe in 2007 and 2008.

%2 PHMSA Advisory Bulletin ABD-09-01Potential Low and Variable Yield and Tensile Sttérand Chemical
Composition Properties in High Strength Line Ripé Fed. Reg. 23930, May 21, 2009. PHMSA alsaluoted a
workshop on pipeline construction issues on Apil 2009, which addressed a variety of pipeline tanton
failings.

%3 Emails, P. Lidiak, API, to J. Wiese, PHMSA, May, 2D09.

4 INGAA White Paper at 1.
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Rather than seek or provide greater clarity ablmitause and sources of the pipe joints that
“expanded well beyond the dimensional limits of flifge manufacturing specification, API Specificatio
5L,” the industry merely stated that the “point”e{pansion (presumably this means time and cause of
expansion) had not been “definitively determinett.also stated that the expansions were not luirtibe
one pipe mill, one steel mill, or one manufactunimgcess, thereby implying that problems linkedrty
a single supplier should be of concern (which maiebgical sense). It did not support its statetme
with any data. It also stated that industry opmsabelieve that the quality control problems waere
“rarity, affecting an extremely small percentageigfe joints produced,” but failed to reference or
provide any data supporting this statement or distlue risks created by small amounts of defegipe.
After all, it only takes one bad pipe joint to deean environmental and economic disaster. Intstier
INGAA White Paper ignored any detailed discussibthe root causes of the substandard pipe and
offered only unfounded generalizations about tloblem rather than solid explanations.

The industry attempted to justify a limited respois this problem by discussing historical
pipeline failures occurring prior to the eventsttbeecipitated the Advisory Bulletift. Historical data is
not relevant when current evidence suggests negstgpindustry failings in “unprecedented” market
conditions. Historical data does not justify akl@a€ robust response by PHMSA or the industry to
specifically identified problems.

Finally, the INGAA White Paper contains two flowasks intended to guide an operator of an
existing pipeline in its determination of whethehas a “potential issue with pipe quality andaf ehat
actions should be taken to address those is§tidgigure 1 indicates that existing pipelines inettb
operate at an 80% design factor are subject teetiew included in process Bi.Figure 2 and its
accompanying text describe the B1 process as being:

1) a determination of whether there is a known histdripw mechanical properties or
excessive expansion found during normal operafions;

2) if such history exists, then a company should cehédua in-line inspection (ILI) during its
next assessment; and

3) if such investigation shows expansions greater tX&s’ amount (X%” is not specifically
defined by the INGAA White Paper, which states ahigt it may be about 1%) then the
company must “evaluate and mitigate” the expansiapparently within one year of the
analysis, however the industry has not identifigiivevaluate and mitigate” means, when
the oneég/ear period tolls, or what actions mightdmpuired based on differing degrees of pipe
failings.

Thus, it appears that the industry recommendsojtators of existing pipelines, including pipetine
constructed between 2007 and 2009, conduct andtispdor expansion anomalies only if their

“normal” review of pipe data or information discogd during normal operations indicates that a trwéa
expanded pipes exists. However, the INGAA WhitpdPanakes no recommendations about the type of

5 INGAA White Paper at 2.
% 1d. at 3.
4.
% |d. The INGAA White Paper describes this histasy “Regardless of the preceding steps, if the emmp
through its normal review of the pipe data, sucksa®nducted during pipe production, and any otiperational
data or field observations, such as during tieimstalling taps, making coating repairs or perfimgpipe
replacements, has made a determination that thattbf expanded pipe exists, then it must lookhirfor such
deformation during the next in-line inspection loé pipeline. If there is no evidence of low stréngt excessively
expanded pipe, no further action is required. EXampf such evidence include coating flaws caugepife strain
and improper tie-in of a repair due to strain. Tdiep does not contemplate extraordinary evaluatimrinspections,
?gut rather relies on those normally conducted & aimns and maintenance activities.”

Id. at 6-9.
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in-line inspection required, and it specificallatgts, “This step does not contemplate extraordinary
evaluations or inspections, but rather relies @s¢mormally conducted as operations and maintenanc
activities.™®

The INGAA Foundation’s recommendation is essetial allow operators of pipelines
constructed between 2007 and 2009 to determinadya themselves whether or not they need to
conduct high resolution deformation testing and howedress any problems found. Its response
provides no assurance of any systematic investigati or response to the defective steel probléhus,
it appears that the industry makes no recommenddiat such operators do any initial investigation
beyond normal operations and also does not recochipemicular responses.

RECOMMENDED PHMSA ACTIONS

Since this report is based only on documents reteparsuant to the FOIA Request, it is not possible
to fully know about all of the actions taken by PBRin response to the defective steel problem.hWit
this caveat in mind, we recommend that PHMSA thkefollowing actions, if it has not already done so

* Investigate and provide a public report on theafsgefective steel in U.S. hazardous liquid and
natural gas pipelines that:
0 identifies the number of defective pipe joints digered;
provides a description of each defective pipe joint
provides any test results performed on each pipég jo
indentifies the pipe and steel mill sources forhedefective joint;
identifies the root cause or causes of the defegipe joints; and
presents recommended improvements in safety régusatsafety enforcement, pipe steel
standards, pipeline testing, quality control sutaete, and other appropriate responses
to this problem.

O O0OO0OO0Oo

* Order all operators of natural gas and hazardgusds pipelines constructed between 2007 and
2009 to conduct high-resolution in-line deformataatiper testing and provide the results of such
inspections to the public on the PHMSA website;

» Order all operators of natural gas and hazardgugdk pipelines constructed between 2007 and
2009 using API 5L X70 and higher grades of pipgrdoe pipe from pipe and steel mills with a
history of supplying defective API 5L X70 and highepe to all U.S. pipelines that contain such
pipe, regardless of pipe diameter, and providgartdo PHMSA and the public describing the
use of such pipe in U.S. pipelines.

» Post all hydrotest results provided by pipelinerafs on the PHMSA website; and

* Reduce the operating pressure of newly conducteartaus liquid and natural gas pipelines to a
design factor of 72% or lower pending completiofPbfMSA investigation of possible use of
defective pipe steel, any necessary fitness famicgedeterminations, and opportunity for public
review and participation in these activities.

All of the foregoing recommendations include eaaitgessible information disclosures by PHMSA and
greater opportunities for public participation iIHMSA activities. Greater transparency in PHMSA
operations is necessary to ensure public participat and support for PHMSA activities. A lack of
transparency will result in a lack of trust ank rigeater opposition to pipeline development.

1d. at 8.
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The growing number of high-pressure, large diamedeardous liquid and natural gas pipelines
are putting increasing numbers of citizens at rilew large pipelines must be built to the highest
standards and be fully tested using the best dlaitachnology to ensure that they comply with tyafe
requirements. Existing pipelines, especially ladganeter pipelines, must be tested with greater
frequency as they age.

To avoid further fatalities, injuries, and propedgmage, PHMSA must adapt its safety
standards, regulations, and enforcement activibiggotect citizens and their property from theatee
risk posed by new large high-pressure pipelines gdin greater public trust and public supporit®r
activities, PHMSA must allow citizens to easilydeavhat it is doing and increase opportunities for
citizens to participate in PHMSA's efforts to prot¢hem.
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