NATIONAL TRANSPORTATION SAFETY BOARD
Office of Research and Engineering

Materials Laboratory Division

Washington, D.C. 20594

May 10, 2011

MATERIALS LABORATORY FACTUAL REPORT Report No. 11-060

A.

ACCIDENT INFORMATION

Place : San Bruno, California
Date . September 9, 2010
Vehicle : Pacific Gas & Electric Natural Gas Transmission Pipeline

NTSB No. : DCA10MPO008
Investigator : Ravindra Chhatre, RPH-20

. COMPONENTS EXAMINED

Three pieces of 30-inch diameter pipe from Line 132, Segment 180, intersection of Earl
Ave and Glenview Drive, San Bruno, California with the following lengths:

1) 12 foot 4 inch
2) 27 foot 8 inch
3) 15foot 9 inch

DETAILS OF THE EXAMINATION

This report contains external reports and test data associated with the
examination of the three pieces of pipe listed above. Appendix A contains the weld
inspection, magnetic particle inspection, and radiography reader sheets referenced in
Materials Laboratory Factual Report 10-119. A sketch is provided at the end with each
weld labeled with its reader sheet ID.

Appendix B contains the following documents referenced in Materials Laboratory
Report 11-005:

1) Mechanical Test Data
2) Chemical Analysis Data

Donald Kramer, Ph.D.
Materials Engineer
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APPENDIX A: WELD INSPECTION REPORT, MAGNETIC PARTICLE INSPECTION, AND
RADIOGRAPHY READER SHEETS REFERRED TO IN MATERIALS LABORATORY
REPORT 10-119



' TESTING AND
C IEST!NG TECHNOLOGIES, INC. INSPECTION SERVIGES

1241 FEATHERSTONE ROAD « WOODBRIDGE, VA 22191 « 703-481-5500/Msatro §43-6578 » Fax: 703-481-B245

October 7, 2010

-

National Transportation Safety Board
490 L’Efant Plaza SW
Washington, DC 20024

Ref.: Nondestructive Testing
30" Diameter Standard Wall Pipe
Ashburn, Virginia

Gentlemen; '

Testing Techndlogies, Inc. has performed nondestructive testing of the weld joints and shell of
the above referenced pipe. The following is a report of our findings. '

Radiographic testing was performed on each circumferential and longitudinal weld in accordance
with API 1104. We understand that this section of pipe had been in service since approximately
1950. A review of the API 1104, sixth edition, 1959, was provided for our use for interpretation.
This edition has the same acceptance criteria as the most current, 20" edition. Following
radiographic testing, the pipe was cleaned and visual inspection was performed on each of the
longitudinal and circumferential welds, both on the exterior and on the interior sides of the pipe.
We noted that in some areas the protective coating had not been removed from the outside
diameter of the pipe These locations are noted in our visual interpretation. Wet fluorescent
magnetic particle was then performed on the weld’s exterior and the circumferential inside
diameter, as well as 100% of the inside diameter of the pipe in “Pup #1”

Welds have been identified as longitudinal seams, L-1 through L-7, while circumferential welds
are identified as C-1 through C-7. Longitudinal weld L-1 is located on the South of Center
Section and progress in the direction of flow to the north end. The circumferential welds begin
on the center section, south end, and progress toward the north in the direction of flow. Please
see diagram “A” below for details.

The numbering of radiographs and areas inspected on each weld begins on the south end of each
longitudinal weld and progresses northward. Circumferential welds are numbered 0, 1, 2, 3, etc.
back to 0 in three inch increments, beginning at the twelve o’clock position and going clockwise
as one is looking from south to north. Please see Diagram “A” for clarification of the above.

Welds on the longitudinal seams appear to have been done using the submerged arc welding
process, both on the exterior and interior. Circumferential welds were done using the shielded
metal arc welding method, both on the exterior and interior.

Our radiographic inspection of longitudinal and circumferential welds found them not to be in
compliance with the API 1104 code, sixth edition. We noted numerous areas with slag,



incomplete fusion, incomplete penetration, undercut, under fill and burn through. Please see the
attached radiographic reports for details of our testing.

Visual inspection found the outside surface of both the longitudinal and circumferential welds to
be relatively free of any rejectable deficiencies, while the interior of the longitudinal welds also
appeared to be visually acceptable except in Pup #2 and #3. At these two locations, we noted
these welds had not been welded on the interior and incomplete penetration was found for their
full length. Visual inspection of the inside diameter of the circumferential welds found them to
be back welded rather than welded from the outside diameter. These welds were found deficient
in that they had poor weld profile consistent with too low welding amperage, cold lap,
incomplete fusion between the weld metal and the base metal, slag, under fill along the weld
joint, and incomplete penetration. In some locations, we found what appears to be the lack of
proper weld joint preparation prior to welding. These locations were noted on weld G-2, and the
longitudinal seam in Pup #2. At these locations, the pipe appears to have been fit for welding
with a square butt and a slight .06 to .18” root opening, which, when welded, will not allow
adequate fusion or full penetration of the pipe wall. Please see below for the details of our
inspection.

Fluorescent magnetic particle testing was performed on each longitudinal and circumferential
weld, as well as the entire pipe wall, both inside and outside of Pup #2. This was done to locate
stress cracking, if present. Our inspection found no evidence of stress cracking in either the
welds, the heat effected zone or the pipe wall of Pup #2. Please see the attached magnetic
particle reports for details.

The following is a breakdown of each weld and area inspected with our observations for each.
Attached are our radiographic and magnetic particle reports. These have each location or weld
identified as discussed above, as well as our observations.

Should you have any further questions concerning this report, please contact us at your
convenience.

Sincerely
TESTING TECHNOLOGIES, INC.

Gary Rollenstetten

Gary Kolbenstetter
CWI #80052901

attachments: radiographic reports
magnetic particle reports



30” DIAMETER GAS LINE WELD & SHELL OBSERVATIONS

LOCATION LENGTH | VISUAL MT RADIOGRAPHIC
(in.)
L-1{OD) 0-6 No defects | No Relevant | Acceptable entire length
noted Indications
L-1 (OD) 6-38 Coating No MT
L-1 (OD) 38-118 No defects | No Relevant
noted Indications
L-1(ID) 0-113 No defects | No Relevant
noted indications
L-2 (QDj} Cir. 0-111 No defects | No Relevant | Acceptable, entire length, porosity
Sect. noted Indications between 33 to 50
L-2 {OD) Cir. 111-132 No defects | No Relevant
Sect. noted Indications
L-2 (1D} Ctr. 0-132 No defects | No Relevant
Sect. noted Indications T
Long Seam 0-44 Little No Relevant | No RT, weld seam split at center line
(OD) Pup 1 evidence of | Indications
weld cap
Long Seam 0-44 IP to ID, | NoRelevant | No RT, weld seam split at center line
(ID) pup 1 weld indications
appears to | on long seam.
be 50% of | MT of sheli
wall thkns, | ID and OD,
no indications
noted
Long Seam 0-44 Littie No Relevant | No RT, weld seam split at center line
(OD) pup 2 evidence of | Indications
weld cap .
Long Seam 0-44 no No Relevant | No RT, weld seam split at center line
(1D} pup 2 penetration | Indications
to ID, weld
appears to
be 50% of
wall thkns.
L-3 pup 3 0-44 Little or no | No Relevant | Rejected, IP, slag, porosity, entire length
(0D} weld  cap | Indications
visible
L-3 pup 3 (ID) 0-44 No No Relevant
penetration, | Indications
fasion
appears fo
be 50% of
wall thkns. e Lo
L-4 pup 4 0-46 No defects | No Relevant | Rejected, LoF, slag, porosity, under cut, entire
(0OD) noted Indications length
L-4 pup 4 (ID) 0-46 Joint back | No Relevant
welded, Indications
UC, repair
at 43-46
L-5(0OD) 0-42 Weld MT verifies | Rejected, IP, porosity, entire length. Porosity in
pup 5 ground LOF between | code in views 0-12, 12-24, and 33-42
flush, base  metal
possible and weld,
fusion lines | rejectable
evident
L-5 (IDY 0-42 Joint back | No Relevant
Pup 5 welded, no | Indications
defects

noted




L-6 (OD) 0-33 No defects | No Relevant | Rejected %% of weld, porosity. View 0-12
Pup 6 noted Indications orosity in code.
L-6{ID) 0-53 No defects | No Relevant |
Pup 6 noted Indications o
L-7 (OD) 0-91 0-18 no | No Relevant | Rejected 0-12, LoF. Accepted 12-24
defects; 18- | Indications
91 coating
L-7 (iD) 0-91 No defects | No Relevant
noted Indications
C-1(0OD) - Full Circum. | UC, arc | No Relevant | Rejected entire weld, LoF, Slag, porosity, crack,
strikes Indications ucC
C-1(ID) Fuif Circum. | CL, Excess | No Relevant |-
weld cap, | Indications
j icicles, OL -
C-2(0D) 2/3 of circum. | No defects ;| No Relevant | Rejected entire weld, LoF, Slag, porosity, crack,
noted Indications Uc
C-2 (ID) 2/3 of circum. | CL, LoF, | NoRelevant | Pipe tear
UE, IP Indications
C-3 (OD) Full Circum. | No defects | No Relevant | Rejected entire weld, IP, LoF, Slag, porosity,
noted, very | Indications crack
wide weld
C-3(ID) Full Circum. | UC; BT; | No Relevant
WwWC Indications :
C-4 (OD) * Full Circum. | 4- plug | No Relevant | Rejected entire weld, IP, LoF, Slag, porosity,
welds; Indications UcC.
welds from Four plug welds in shell evenly spaced, RT
fit up dogs rejectable
remain
C-4 (ID) Full Circum. | UC; Excess | No Relevant
weld cap; | Indications
CL;
misalignme
nt
C-5 (OD) Full Circum. | Weld No Relevant
fractured Indications
full circum.
remaining
weld  ok;
plug welds
C-5{ID) Full Circam. | Circum. No Relevant
Weld Indications
fractured;
UC; UF; IP
C-6 (OD) Full Circum. [ UC; 1/16” | No Relevant | Reject weld for IP, LoF, Slag, crack, Porosity,
gouge Indications UC.
C-6 (ID) Fuli Circum. | WC; No Relevant | View 36-48 accepted, LoF, slag, and UC in code
Excessive Indications
Cap
C-7(0D) Full Circum. | No defects | No Relevant | Reject weld for IP, LoF, slag, crack, porosity
noted Indications under cut.
C-7(ID) Full CGircum. | IP, WC, | No Relevant -
Misalign. Indications

UC = undercut; LoF = lack of fusion; CL = cold lap; UF = under fill; IP = incomplete
penetration; OL = over lap; BT = burn through; WC = weld concavity
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TESTING TECHNOLOGIES, INC.

1241 FEATHERSTONE RD., WOODBRIDGE, VA. 22191
703. 491.5500 fax 703. 491.9245

MAGNETIC PARTICLE REPORT PAGE 1 of L.

CLIENT: NATIONAL TRANSPORTATION SAFETY BOARD PROJECT: 30” Gas Line
LOCATION: Ashburn, VA P.0O. NO.: Verbal per Mr. Kramer

PROCEDURE NO.: MT-01 Rev.: (4
MATERIAL: Carbon Steel

ITEM/REFERENCE: _Longitudinal Seams
ACCEPTANCE STANDARD: API 1104 20" ED.

STAGE OF MFG.: Previously in svs. SURFACE CONDITION: as welded or pipe wall SURFACE TEMP.: 75°F+
EQUIPMENT
EQUIP. MFG.: Parker Research MODEL: DA-400 SERIAL NO.: 7855 CALIB. DATE: 10/9/09
AC B or DC I
LONG. AMPS: COIL DIA.: AMP/TURNS:
o CIRCULAR: AMPS:

BLACK LIGHT MFG.: Spectraline LIGHT LEVEL CHECK: 1100pW/cm2
CENTRAL CONDUCTOR:

G

O

TEST MEDIUM

DRY POWDER COLOR: MFG.: BATCH NO.:
WET FLOURESCENT: Red MFG.: Circle Safe BATCH NO.: 15773-06044
OTHER (SPECIFY):
ITEM / AREA INDICATION
INSPECTED SIZE / LOCATION ACCEPT | REJECT
L-1 OD/ID NO RELEVANT INDICATIONS v
L-2 OD/ID NO RELEVANT INDICATIONS v
Long Seam, pup#1 OD/ID NO RELEVANT INDICATIONS v
Long Seam, pup #2 OD/ID NO RELEVANT INDICATIONS v
L-3, pup# 3 OD/ID NO RELEVANT INDICATIONS ¥
L-4, PUP #4 OD/ID NO RELEVANT INDICATIONS v
L-5, pup #5 0D Weld ground flush, evidence of LoF between passes, <27 in code v
L-5, pup #5 1D NO RELEVANT INDICATIONS N
L-6, pup #6 OD/ID NO RELEVANT INDICATIONS v
L-7, OD/ID NO RELEVANT INDICATIONS N
C-1, OD/ID NO RELEVANT INDICATIONS v
C-2, OD/ID NO RELEVANT INDICATIONS v
C-3, ODYID NO RELEVANT INDICATIONS v
C4, OD/ID NO RELEVANT INDICATIONS N
C-5, OD/ID NOC RELEVANT INDICATIONS v
C-6, OD/ID NO RELEVANT INDICATIONS v
C-7, OD/ID NO RELEVANT INDICATIONS N
Pup #1 pipe, wall, OD/ID NO RELEVANT INDICATIONS V

SUPPLEMENTAL SKETCH ATTACHED

Garny Rolbenstetten I 10/6/10 YES NO
INSPECTED BY Level Date REMARKS:
REVIEWED BY Level Date




Time Depart Testing TeChnOIOQieS, Inc. Time Depart customer _hST DV e Date O I1LA 11D
Shop: “TESTING AND INSPECTION SERVICES” Sita: Jub Location A—‘-‘:\A\DLAVV\ \EY.. Travel Milcage gillz"; USGdNo
RADIOGRAPHIC EXAMINATION REPORT Hours Traveled 4 511 7.2
1241 Feaiherstone Road —_—
Time Arrive Woodbridge, VA 22191 Time Arrive Customar No. Hours Warked
T Project No. Total H
Site: {703) 491 5500 Shop: rojact No Y olal Hours ‘
Report No,
CODES AND PROCEDURES
4 Interpretation Requirements
TEM &K Cote_BPT 1NA oo 26™ £ Section __ X
IDENTIFICATION { ‘{é& \O\\&o ; ddond
A, &R Part ara denda
Y AOL T REMARKS g
VQOQ@Q:‘@'\\@'%\)Q‘\:\& (63, \F‘GQS' S Procedure No, __ ¥ = O Rev. .. 0%
L__ i - \ \n —t Gustomer Procedure No, Rev.
GO Il
A8 .2 | maTERIAL TYPE (.S NOMINAL WALL __- 215"
_ = NA2LS TOTAL THICKNESS _. 5 ¢ .
e 1-"72. 1. REINFORGEMENT \2.
12 -84 | v 18OTOPETYPE_L¥2 A2 grpgze A2 curies _ &1
- EXPOSURE TIME
B4 - Ao ‘/ FILM MFG'R __ s Dy TvPE 80 SINGLE) DOUBLE
e “10B | SCREEN TYPE AND THICKNESS: FRONTLQVS "V BACK AT38> ¥
05 -1\ | v PENETRAMETER SIZE: SOURCE SIDE - FILM SIDE __\ P
L-2 Cenbeyr | 1= SHIM THICKNESS la sfp ___HO' Ug
D 12 | )
1z -24 | ﬁ
24 -2 |\ e \\
Ae-48 | [ /
4 8 -.{430 ‘/‘ 1 900 /
ol = | \F S vars
1Z -84 v
B4 -9l V] X DwE/SWY [ swesswv O bwEDWY 2 exp.
Qo108 | ot
(o8B -120 [ ] ?
120132 | v v IN Cope,
-3 Center | =] 3% /1 |
o -5 XX / \ % / \
1227 | XX ¥ v] / \ | g AT
A 4 -~ %o )( X v Y A—1) LY ;
A3%5-5p X v OpLATE OoTHER O pwe/pwv 3 exp.
_-.h-_-_'_'—.-—a.___ 3
B e . —HWP Lavel -~_/ /. /
— o —— Assisi Customer Rep

Intarpretation of radlograph's rapresent goad faith opinions only and in no way guarantee the quality, usability or classification of welds ar other items inspected.

PAGE /




Testing Technologies, Inc.

Customer __NTHE>

paie O 113 11D

SUPPLEMENTAL dobLocation Aoy Va Travel Milacge oo o
RADIOGRAPHIC EXAMINATION REPORT Hours Traveled 45}47 [_l[_
1241 Featherstone Road Cusiomer No. Hours Worked
Woadbridge, VA 22191 Project No. Total Hours - T
(703) 491-5500 Metro (703) 643-5578 Roport No,_ &} —_—
& &S & 4 &\6\ RELE &
EDENH%(’:‘ATION 48?. S Q@‘ dp"\“ s\d; 7 ‘\\@p 4L |DENT;";=EngATm é‘?” a7 Qp‘bdg}"desd;@@ @“‘;\ &
AT SATH ST ‘\@4& ‘éﬁgg’ REMARKS A ST e;tis’ S ° REMARKS
é"’qsl“"@“ ~»‘§'.0°QQCPQ&G}YGQQ? ZS) qo“%@ vg,(’&%o- SIS S
L -4 cented T
O-12 X[ X XiX AN
iz -24 | [X[[X xI T IXIx AN
24-36 | [XI [X X XX N
260-45 | X X KX N
L5 Cenlev | N
o-1z2_ | KX v/ ™,
|2-24 XX v N
2.1- %o KX X N
23-472 | XX v J
L-Lle Genviev] —1— N
S-12- | WA v IN code N
\7.-2.4 X X AN
ZA~29 % * J
%9-5] X X N
LT Mordh |1
o-1z | X| X
(2.-24 |V AN
- N
\\\ \\\
T
m\\\ \\\
\,ﬁ\\ <
.
\.
\
T~
Intarpratation of radiographs represent good faith opinions only and in no way guarantee the quality, usability or classification of welds or other tems inspected. PAGE 2- OF 4




TmeDepat  Testing Technologies, Inc. Tme bepar Customer DT B> vaie O 1 /3 11O
Shop: "TESTINg AND INSPECTIONg SERVICES'  Site: Job Location _AA=Mybaen Va Travel Mileage flim Used
RADIOGRAPHIC EXAMINATION REPORT Hours Traveled A4S 24
. 1241 Fefitherstone Road ’ . Customer No. Hours Worked e
Time Arrive Woodbridge, VA 22191 Time Arrive —_—
Site: (703} 491 5500 Shop: Project No. Total Hours 7
' : Report No, S
& ‘S\ 6\ \‘)q’\o.é Z Interpretation Requirements CODES AND PROCEDURES
& D » ™ (> Hag ), .
IDENTIFICATION ; ‘\\@\onw‘ ¢QO°§.0"‘Z\S‘Q2,:>’G}O @‘\‘f\ S oot APL IO 2ot secm: 1
4] S % R A A ) £) Q\O REMARKS Part Para Addenda
@c’&% Q@Si @Q“Yoo Q\ds\éy‘eoq?o«o‘“qo‘?‘%\s&@*jy Procadure No, T V=0 Rev. -4
C._.- { ——— Customgr Pracedure No, Rav.
O-ve | X XIX| XX
(224 A " mareraL Tvre_C S NOMINALWALL __+ D VS
71— 2lp X X X KX REINFORCEMENT,___ - VZ.5 TOTAL THICKNESS __» SO0
2-48 X! |X X X IX ISOTOPEHTEY:E Ei:'e--\c\?- EFF.SIZE __ VT~ curies _ 87T
EXPOSURE TiM
252*’%2- 2)2 é X .; § FILM MR T ead s Tvpe B0 @) DOUBLE
- SCREEN TYPE AND THICKNESS: FRONT ¥ b .o BACK .O\D>
12 -84 X % X X[X[% PENETRAMETER SIZE; SOURCE SIDE _——Y%5™ Fumsioe . A\B>
= 58.)"'615 Al _iX X K| XK SHIM THICKNESS ____ w3 & sfp__Ho™ Ug
o-15 X X X X ﬁ
i2-24 XXX o K a AN
24 -3 XX X X \
248 | AR A X o0 /
46,-60| KX A ] 1% @i
O-72-1 XX X X \—/ N
azZ-24 | [K[X[X AlIxi X ﬁowwswv L swesswv U oweiowy 2exp.
B4-0 | XXX X X
c-4 4= | f
O-12. | XXX X X Plac et R ﬁ
12-24 | [X[x[X X[ X[R Prug oeld [y
24-3 A XX X X ‘Fr\'u'o doe el | %2 / \
=48 | [XIKK 2] | N Plugy meld / \ 60°
4 6’ (.QO )< X x x x L[ \ LY 1 3 @
oO-T2. ] 1X[X X X % "Plu'-\we\da ' [ eLaTe OoTHER ) pwE/DWVY 3 sxp.
‘7‘2'#84 2{ x .7( al ad . Radiograph Level / l / -
24 - o AKX X X XX'Piuc\m\d/Fr{-uvd»o\i\s -
‘I Ssistar Customer Rep

Interpretation of radiographs rapresent good faith opinions only and In no way guarantee the quality, usability or classification of welds or other ltems inspacted,
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Intarpretation of radiographs reprasant geod faith opinions only and in no way guarantee the quality, usability or daasification of welds or other itama inspected. PAGE ‘4 OF ‘4
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APPENDIX B: MECHANICAL TESTING DATA AND CHEMICAL ANALYSIS DATA
REFERENCED IN MATERIALS LABORATORY FACTUAL REPORT 11-005



A DIVISION OF J.T. ADAMS CO., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

/ FAX (216) 641-1223
METALLURGICAL LABORATORY o tensile.com

CERTIFIED TEST REPORT

National Transportation Safety JobNo.:  B0-350-356
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#:  NTSBP110006
Description: 1 sample 18.5”x 12”  Steel Plate ID: LS
Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  --=--=smmmmmmme oo oo
Center Yield, ksi
Location Width Thickness Tensile, ksi 2% S% Elong., % in 2”

T1 1.501”  0.380” 83.5 56.0 56.0 30

T2 1.500”  0.381” 83.0 56.5 57.0 31

T3 1.500”  0.381” 83.0 56.0 57.0 30

T4 1.500”  0.383” 83.0 56.5 57.5 29

TS 1.500”  0.3827 83.5 56.5 57.5 30

Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse

Item Charpy, ft-1bs Lateral Exp. Mils % Shear
1-1 10.0 9.0 0

-2 11.0 12.0 0

-3 10.0 9.0 0
2-1 10.0 10.0 0

-2 11.0 10.0 0

-3 10.0 10.0 0

Test Method: ASTM E23-07ael, Transverse

N AMithérized Agent

Page 1 of 1 This Report May Not Be Reproduced Except in Full
@D This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
[AccRESTED| Warranty of the condition of the materials fested. Tensile Testing shall not be held liable for misinterpretation ¢f conditions, !oss
CertNo.01g1 damage, injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test.




A DIVISION OF J.T. ADAMS CO., INC.
4520 WILLOW PARKWAY

CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

/; FAX (216) 641-1223
METALLURGICAL LABORATORY www.tensile.com

CERTIFIED TEST REPORT

National Transportation Safety JobNo.:  B0-350-357
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#: NTSBP110006
Description: 1 sample 18.57x 12"  Steel Plate iD: P1

Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  --------------mmmmmmmr e mrrrc e e e e
Center Yield, ksi
Location Width  Thickness Tensile, ksi 2% 5% Elong., % in 2”
T1 1.499” 0.376” 63.5 36.0 36.9 39
T2 1.498” 0.376” 63.5 34.9 36.3 39
T3 1.498” 0.376” 64.0 35.2 36.8 40
T4 1.500” 03777 63.5 35.1 36.6 39
T5 1.500” 0.376” 63.5 349 36.3 40
Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse
Item Charpy, ft-1bs Lateral Exp. Mils % Shear
1-1 9.0 11.0 0
-2 6.0 5.0 0
-3 7.0 9.0 0
2-1 6.0 6.0 0
-2 6.0 5.0 0
-3 8.0 10,0 it
Test Method: ASTM E23-07ael, Transverse
tized Agent
Page 1 of | This Report May Not Be Reproduced Except In Full

Ly

ACCREDITED
Cert No. 0161

This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
Warranty of the condition of the materfals tested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss,
damage, injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test,




4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

/ FAX (216) 641-1223
METALLURGICAL LABORATORY www.tensile.com

CERTIFIED TEST REPORT

National Transportation Safety JobNo.:  B0-350-358
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#:  NTSBP110006
Description: 1 sample 18.5” x 12”  Steel Plate ID: P2
Temp: Charpy Test Temperature@ +32°F
2/3 Size
————————————————————————————————————————— TEST RESULTS  -----=----s=mmmsmmsmmsmm oo
Center Yield, ksi
Location Width Thickness Tensile, ksi 2% 5% Elong., % in 2”

T1 1.499” 0.3717 52.0 31.1 32.1 49

T2 1,500” 0.3717 52.0 31.0 32.0 48

T3 1.499” 0.370” 52.0 31.4 31.9 48

T4 1.499” 0.371” 52.0 30.8 32.0 50

T5 1.499” 0.371” 52.0 313 32.1 49

Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse

Item Charpy. ft-lbs Lateral Exp., Mils % Shear
1-1 76.0 76.0 80

-2 25.0 35.0 30

-3 99.0 61.0 100
2-1 52.0 63.0 70

-2 27.0 38.0 30

-3 18.0 27.0 30

Test Method: ASTM E23-07ael, Transverse

thérized Agent

Page 1 of 1 This Report May Not Be Reproduced Except In Full
@D This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
[ACcRECTED] Warranty of the condition of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, [pss,
CeriNo. 0161 9amags, injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test.

A DIVISION OF J.T. ADAMS CO., INC.




A DIVISION OF J.T. ADAMS CO., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

7, FAX (216) 641-1223
METALLURGICAL LABORATORY www.tensile.com

CERTIFIED TEST REPORT

National Transportation Safety Job No.:  B0-350-360
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust, PO#; NTSBP110006
Description: 1 sample 18.57x 12”  Stecl Plate 1D: P4
Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  -------------mmmmmmmmmmm oo e e
Center Yield, ksi
Location Width Thickness Tensile, ksi 2% S% Elong., % in 2”

T1 1.500™ 0.392” 79.0 48.3 47.7 33

T2 1.501” 0.392” 79.0 49.0 49.1 34

T3 1.500” 0.392” 79.0 48.7 47.9 34

T4 1.501” 0.392” 79.0 48.9 48.3 34

TS 1.500” 0.392” 79.0 46.7 48.4 35

Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse

item Charpy, ft-1bs Lateral Exp, Mils % Shear
1-1 13.0 15.0 0

-2 10.06 11.0 0

-3 12.0 13.0 0
2-1 11.0 12.0 0

<2 11.0 13.0 0

-3 14.0 16.0 0

Test Method; ASTM E23-07ael, Transverse

rized Agent

Page 1 of 1 This Report May Not Be Reproduced Except In Fuli
@D This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
[ACGREDTTED] Warranty of the condition of the materials tested. Tenslle Testing shall not be held liable for misinterpretation of conditions, loss,
Cel No. 0161 damage, injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test.




4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-8290

/ FAX (216) 641-1223
METALLURGICAL LABORATORY e tensile.com

CERTIFIED TEST REPORT

National Transportation Safety JobNo.:  B0-350-359
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#: NTSBP110006
Description: 1 sample 18.5” x 12”  Steel Plate ID: P3
Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS -~ ------==-==m=mmmsosmmmmccnmo oo
Center Yield, ksi
Location Width  Thickness Tensile, ksi 2% 5% Elong., % in 2”

T1 1.501” 0.376” 60.5 33.8 353 42

T2 1.499” 0.376” 60.5 34.1 34.9 43

T3 1.501” 0.377” 60.0 32,8 34.1 43

T4 1.501” 0.378” 60.0 33.7 34.9 43

TS 1.500” 0.377” 60.5 33.5 353 43

Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse

Item Charpy, ft-lbs Lateral Exp. Mils % Shear
1-1 8.0 9.0 0

-2 8.0 10.0 0

=3 8.0 9.0 0
2-1 9.0 9.0 0

-2 9.0 11.0 0

-3 8.0 7.0 0

Test Method: ASTM E23-07ael, Transverse

tHorized Agent

Page 1 of 1 This Report May Not Be Reproduced Except In Full
This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
atosopiEn]  Yvarranty of the condition of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, foss,

CertNo. 0167 damage, injury or death arising from or attributable lo delay preceding a test or subsequent to performance of a test.

A DIVISION OF J.T. ADAMS CO., INC.




A DIVISION OF J.T. ADAMS CO., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

/ FAX (216) 641-1223
METALLURGICAL LABORATORY www.tensile.com

CERTIFIED TEST REPORT

National Transportation Safety Job No.:  B0-350-361
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#:  NTSBP110006
Description: I sample 18.5”x 12"  Steel Plate ID: PS5
Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  »--s--ssssomsmmnenmsaennaccammn oo
Center Yield, ksi
Location Width Thickness Tensile, ksi 2% 5% Elong,, % in 2%

T1 1.501” 0.379” 72.0 37.2 38.9 34

T2 1.501” 0.379” 72.0 37.5 38.4 36

T3 1.501” 0.379” 72.0 37.8 38.6 36

T4 1.501” 0.379” 71.5 37.3 38.6 37

TS 1.501” 0.379” 71.5 37.1 38.2 36

Width at Ends = Center Width +.002”
Test Method: ASTM A370-09a, Transverse

Item Charpy, ft-1bs Lateral Exp. Mils % Shear
1-1 14.0 15.0 0

-2 7.0 7.0 0

-3 7.0 5.0 0
2-1 6.0 6.0 0

-2 7.0 6.0 0

-3 9.0 11.0 0

Test Method: ASTM E23-07ael, Transverse

uthorized Agent

Page 1 of' 1 This Report May Not Be Reproduced Except in Full
This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
Warranty of the condition of the malerials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, Ioss

Cert No.otg1  damage, injury or death arising from or atiributable to delay preceding a test or subsequent to performance of a test.




A DIVISION OF J.T. ADAMS CO., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

'TENSILE TESTING PHONE (216) 641-3290

7 FAX (216) 641-1223
METALLURGICAL LABORATORY v tensile.com

CERTIFIED TEST REPORT

National Transportation Safety Job No.: BO0-350-362
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#: NTSBP110006
Description: I sample 18.5”x12”  Steel Plate ID: P6
Temp: Charpy Test Temperature@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  ---------------mmmmmmmmmmmmrmrmm oo
Center Yield, ksi
Location Width Thickness Tensile, ksi 2% 2% Elong., % in 2”

T1 1.499” 0.370” 78.5 49.9 48.5 31

T2 1.500” 0.371” 78.5 52.0 51.5 31

T3 1.501” 0.370” 79.0 52.0 50.5 30

T4 1.500” 0.371” 79.0 51.5 50.0 30

T5 1.499” 0.372” 78.5 52.5 52.0 32

Width at Ends = Center Width + .002”
Test Method: ASTM A370-09a, Transverse

Ttem Charpy, ft-lbs Lateral Exp. Mils % Shear
1-1 10.0 12.0 0

-2 11.8 12.0 0

-3 8.0 8.0 0
2-1 8.0 8.0 0

-2 10.0 10.0 0

-3 10.0 11.0 0

Test Method: ASTM E23-(7ael, Transverse

! ! Augerized Agent

Page 1 of 1 This Report May Not Be Reproduced Except In Full
This report represents Tensile Testing Interpretation of the resulls obtained from the test and is not to be construed as a Guaranty or
teneoriep] | YVarranty of the condition of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss,
Cert No. 0161 damage, injury or death arising from or atiributable to delay preceding a test or subsequent to performance of a fest.

i




A DIVISION OF J.T. ADAMS CO., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

TENSILE TESTING PHONE (216) 641-3290

y FAX (216) 641-1223
METALLURGICAL LABORATORY e tensile.com

CERTIFIED TEST REPORT

National Transportation Safety JobNo.: B0-350-363
490 L'enfant Plaza Sw Date:  1-10-11
Washington DC 20594 Cust. PO#: NTSBP110006
Description: 1 sample 18.5” x 12"  Steel Plate ID: LN
Temp: Charpy Test Temperature(@ +32°F
2/3 Size
----------------------------------------- TEST RESULTS  -=----mmmmmmmmmm om0
Center Yield, ksi
Location Width  Thickness Tensile, ksi 2% 5% Elong,, % in 2”
Tl 1.500” 0.315” 76.5 51.5 54.0 31
T2 1.498” 0.313” 77.0 51.5 54.5 31
T3 1.500” 0.313” 77.0 50.5 53.5 30
T4 1.500” 0.313” 77.0 51.5 54.0 30
TS 1.500” 0.313” 71.0 52.5 54.0 30

Width at Ends = Center Width +.002”
Test Method: ASTM A370-09a, Transverse

Item Charpy, fi-lbs Lateral Exp. Mils % Shear
1-1 16.0 22.0 50

-2 14.0 19.0 50

-3 15.0 17.0 50
2-1 11.0 11.0 40

-2 11.0 13.0 30

-3 9.0 13.5 20

Test Method: ASTM E23-07ael, Transverse

thorized Agent

Page 1 of | This Report May Not Be Reproduced Except In Full
@b This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
[ACCREDTTED] Warranty of the condition of the materials lested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss,
CertNo.011 Gamage, injury or death arising from or alfributable to delay preceding a test or subsequent to performance of a test.




131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
LS

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412B

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412B



IMR Test Labs * 131 Woodsedge Drive ¢ Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.29
Co 0.03
Cr 0.02
Cu 0.06
Mn 1.02
Mo <0.01
N2 0.01
Ni 0.07
P 0.020
St 0.025
Si 0.09
Sn <0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board Page 2 of 2 IMR # 2010104128



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P1

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412D

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412D



IMR Test Labs °

131 Woodsedge Drive

Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.24
Co 0.01
Cr 0.05
Cu 0.12
Mn 0.34
Mo 0.01
N2 <0.01
Ni 0.06
P 0.012
St 0.023
Si 0.01
Sn 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board

Page 2 of 2

IMR # 201010412D



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P2

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412E

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412E



IMR Test Labs °

131 Woodsedge Drive

Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.12
Co 0.01
Cr 0.05
Cu 0.08
Mn 0.35
Mo 0.01
N2 <0.01
Ni 0.05
P 0.008
St 0.022
Si 0.01
Sn 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board

Page 2 of 2

IMR # 201010412E



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P3

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412F

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

¢ S Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412F



IMR Test Labs °

131 Woodsedge Drive

Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.21
Co 0.01
Cr 0.05
Cu 0.12
Mn 0.32
Mo 0.01
N2 <0.01
Ni 0.06
P 0.012
St 0.026
Si 0.01
Sn 0.01
\W 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board

Page 2 of 2

IMR # 201010412F



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P4

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412G

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412G



IMR Test Labs * 131 Woodsedge Drive ¢ Lansing, NY 14882

CHEMISTRY
Element Sample
Al 0.01
As 0.01
Ct 0.18
Co 0.01
Cr 0.04
Cu 0.42
Mn 0.81
Mo 0.01
N2 0.01
Ni 0.10
P 0.073
St 0.026
Si 0.19
Sn 0.05
Ti 0.01
Y 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board Page 2 of 2 IMR # 201010412G



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P5

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412H

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412H



IMR Test Labs * 131 Woodsedge Drive ¢ Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.28
Co <0.01
Cr 0.04
Cu 0.05
Mn 0.62
Mo 0.01
N2 <0.01
Ni 0.03
P 0.017
St 0.036
Si 0.03
Sn 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board Page 2 of 2 IMR # 201010412H



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
P6

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 2010104121

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

_________________ Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).
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IMR Test Labs * 131 Woodsedge Drive ¢ Lansing, NY 14882

CHEMISTRY
Element Sample
Al <0.01
As 0.01
Ct 0.27
Co 0.03
Cr 0.01
Cu 0.04
Mn 0.95
Mo <0.01
N2 <0.01
Ni 0.07
P 0.016
St 0.035
Si 0.05
Sn <0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08
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131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free B88.464.8422
December 15, 2010

Don Kramer

National Transportation

Safety Board
490 L'Enfant Plaza
Washington, DC 20594

PONumber
Credit Card

Date Received
December 8, 2010

Material

Low Carbon Steel
Description

30" OD 0.375 inch wall
thickness pipe

Sample ID
LN

IAI:CREDI‘I'EDI

Testing Cert #
1140:00 & 114002

TEST REPORT

IMR Report Number 201010412C

SUMMARY
One sample was received for chemical analysis.

The results are on the following page(s).

Reviewed by Reviewed by
(R (R

Andrew Waldron, Supervisor

i Brian Wackowicz, Supervisor
Chemistry Department

Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400

approved lab (Supplier Code T3983).

National Transportation Safety Board

Page 1 of 2 IMR # 201010412C



IMR Test Labs * 131 Woodsedge Drive ¢ Lansing, NY 14882

CHEMISTRY
Element Sample

Al <0.01
As 0.01
Ct 0.20
Co 0.03
Cr 0.03
Cu 0.04
Mn 1.02
Mo 0.02
N2 0.01
Ni 0.13

P 0.011
St 0.025
Si 0.07
Sn <0.01
\W 0.01

Determined by combustion-infrared absorbance.
2Determined by inert gas fusion-thermal conductivity.
Results in weight percent unless otherwise indicated.
Method(s): ASTM E 415-08 and ASTM E 1019-08

National Transportation Safety Board Page 2 of 2 IMR # 201010412C



131 Woodsedge Drive
Lansing Business & Technology Park
Lansing, NY 14882

TEST LABS Phone 607.533.7000 * Fax 607.533.9210
A Division of aci Materals www.imrtest.com * E-mail imr@imrtest.com
Research & Testing Incorporated Toll Free 888.464.8422

TEST REPORT

IMR Report Number 201010412A

SUMMARY

One sample was received for chemical analysis.
December 15, 2010

Don Kramer The results are below.

National Transportation

Safety Board
490 L'Enfant Plaza CHEMISTRY
Washington, DC 20594
Element Sample
PO Number Al <0.01
Credit Card
ct 0.10
Date Received Cr 0.02
December 8, 2010
Cu 0.13
Material
Low Carbon Steel Mn 049
Mo 0.01
Sample ID :
Welding Rod Ni 0.03
P <0.005
St 0.018
Si 0.01
Sn 0.06
1Determined by combustion-infrared absorbance.
Results in weight percent unless otherwise indicated.
Method(s): CAP-017K (ICP-AES) and ASTM E 1019-08
Reviewed by Reviewed by
i) (R (R
/v' Accpedited Andrgw Waldron, Supervisor Brian Wackowicz, Supervisor
Nadcap Chemistry Department Chemistry Department

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures. The
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc. IMR, Inc. maintains a
quality system in compliance with the ISO/TEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02. IMR Test Labs
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required. IMR’s liability to the customer or any third party is
limited at all times to the amount charged for the services provided. All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by
the customer. The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes. IMR Test Labs is a GEAE S-400
approved lab (Supplier Code T3983).
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