CANNON-MUSKEGON CORPORATION @, CERTIFICATION
20875 églfﬁﬂuléu STHEET  * ., - ﬂtk‘ﬂ CHEMICAL ANALYSIS (WT %/PPM) Page

P.O.
MUSKEGON, MCHIGAN 484430605 U.S.A, o BB T 1of 2
TEL 291-788-1681 FAX 231.755-4975 B I‘"’lhl dekory GERT, NO.: 58154 DATE PRINTED: 051'12;/‘0 9
SPECIFICATION: iv 738 LC (04/04/09) CUSTOMER:
HEAT:  7V2045 PURGHASE ORDER: FOD 149 SHIP DATE: 5/12/09
ALLOY: TN 738 LC SALES ORDER; 39539 SHPGTY: 13,161F

DESCRIFTIONFACUUM INDUCTION REFINED LNGOT
5" DYXA, X RANDOM LENGTH

cuo 1A T (8 LR O sl M g Al B Bl Ch
Lo e | U EEM PEM BPM PPM
HEAT 102 1 5 2 <.01 <.001 [<.4 3.53 011 |<.2 L 90
8P MAK, .13 40 25 as .30 .20 5 3.70 012 .5 1.10
5P MIN. .08 3.20 007 .60
I A L Sa HE Mg Mo Ni P 50
Y I | T | pem FFM ' PPM PEM
HEAT 8.27 15.84 | «<.001 L0687 [<l0 «.05 €106} 1.73 |BALANCE 6 <5
<100 ) .
sPmax. | 8.0 16.130 .10 .38 100 2.00 [BALANCE| 150 5
5P MIN. B.D 15.70 1.50
v il e T T |Re .07 Ry |Ta Te Td T1 W 2r ALFTL 8n
R )i I PEM PEM PPM PEM
HEAT <.5 <.05 «25 1.90 f<.2 1.32 |e.Z 2.5 018 6.85 <10 -
SPMAX. | 3 2.00 3.70 Z.80 .05 7.20
1.50 3.20 2.40 015 6.50
R r IR PR E- SRR I - Th cd v Y PL In
- LPEM. . BPM | PEM PPN PEM oM PPM PPN
<l <l <} <2 .5 <l <,2 «.005 <_001 <,010 <2
5P MAX.
- -
HEAT %25 <. 00
SP MAX,
BF MIN.

ADDITIONAL DATA: 100% VIRGIN PREMIUM SQ® GRADE

+ LECO TC 436 INERT GAS FUSION ANALYSIS.
++ LECO {5 444 L§ FLUXED OXYGEN FUSION ANALYSIS.
TRACE FLEMEWT ANALYSIS BY PERKIMN HLMER AR/HGA/ICEMS RQUIPMENT.
B - OR/TCPMS MAJOR ELEMENTS - XRF P, U & TH - ICEMS
NV = 2.331 / 2.36 MAX (P3B-AGS} )
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MATTHEW VANDYKE
Cannon-Muskagon ia an 190 2001 Registarad Compsny, Product manufackrsd by Cannan-Muikegen (n the USA. METALLURGIST
Yals Certiicalion shal el b reprechucad wieeptin full wilhoulthe wiitian enproeal of L Inbaralry, Th socordiy of talsa, Relilicus, or {randuiant walamants or eriies an (s documord marbe punisheil a2 |dlony updyr lidarfx,

CANNON-MUSKEQON Cotporation certifes Ihat ihaee ¢hsmical snalysit snd mochanioal teel rosults are correct io the bext of its knewiadpe and belisf, The mochanizal 1ael resulis wo
Shialnad on taal bars which viora sopamisly cast {after rematiing), processed and tested i GANNDH-MUSKEGDN Corporaion indicaling only capahiliy af the moerial furnishad agak
tha above order, CANNON-MUBKE Comparation |s nol rapansible lor aubsaquant procassing.
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Customer:  Cannon Muskegon Corp P.O.# wiaoos
Date: 6/12/2009 Job # S09X3610
Customer ID: IN738 Shiva 1D: 5080512009
TV2045
Element Element
[ppmwt] - [ppmwt]
il = 0.005 Pd < 0.1
Be < 0.005 Ag <01
B - Cd < 0.
C. - n <0.05
N - Sn 5.5
Q - _Sb 0,08
F < 0.1 e <00
Na < 0.01 ] < (.01
M 110 C < .01
}ig_ Matrix iﬁ 0.02
S 21 La 0,13
P 29 Ce 0.15
S 25 Pr 0.01
Cl < 0.01 Nd 0.03
K < 0.05 Sm < 0.01
Ca 0.37_ Eu__ < 0.01
Sc < 0.00 J C < D.D!
Ti Matrlx Tb <0.01
b4 4.1 . Dy 0.01
cr Mafrix Ho <0.01
Mn 4.2 Er < 0.01
Fe 220 Tm < 0.01
Co Matrix ¥b < 0,01
g; Matrix _Lu < 0.01
L 1.6 Hf 138
Zn 0.1 Ta %%rg
Ga 49, - W i
_Ge <0.1 Re 4.5
As 0.98 Os < 0.1
Se 22 ir <001
Br <0.08 Pt <0.1
Rb <7 Au < 0.1
St <85 Hi < 0.1
Y <5 Ti <0.01
2r 230 Pb < %pg
Nb Matrix Bl <0.05
Mo_ X Th 0.1
Ru <00 U 0,03
‘ Page 1 of 1 MC A""‘?—
Accraditations: ISOBEC 17025, Nadcap Reviewed by

ul withaut wilten agproved of the faboratary, The recorting of faise, ficliious, or Fauduent
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. CANNON-MUSKEGON CORFORATION @ CERTIFICATION

ﬁaés Ell.g;csulaw STHEEY . CHEMICAL ANALYSIS {WT %/PPM) Page
MUSKEGON, MICHIGAN 48443-0508 LLS.A, lealﬁo,’{llﬁﬂffgm 1of 1
TEL 281-755-1681 FAN 231-755-4075 " ¢ MGEHT. NO.: 58141 DATE PRINTED: 05/11/09
SPECIFICATION: (Mgiaee IN 738 LC (0a/04/03) CUSTOMER:
HEAT:  4V3g78 PURAGHASE QRDER: BOD 149 SHIF DATE: 5712705
ALLOY: IN 728 LC SALES ORDER: 39539 SHIF QTY:- 12,9124
DESCRIPTIOM/ECUUM INDUCTION REFINED INGOT n
S DIA. X RANDOM LENGTH
N R R L TN 51 "~ | Ag al B Bi b
Ve pigon| - pEM . | pRM PRM pEM
1 6 2 <.01 <. 001 .4 3.5¢6 Q11 <. 2 940
40 as 25 .38 .20 5 3,70 012 .5 1.10
3.20 . D07 .80
Ter o feu - e o= [uE T Mo Ni 7 [
- - PPM PFM PPM PPM
15.88 | <.001 .04% [<10 <.08 <100 | 1.74. |BALANCE 4 <.5.
<100 ) _
16.30D .10 .3E 100 2.00 BALANCE! 150 5
15.70 .1.50
ke 7 R, . [Ta |Te i Tl | ] Zr “{Al+Ti gn
o eem | 1 eEm TEM - PFM
<.08 T 1.8%  }e.2 3.31 j<.2 2.61 018 6.87 <10 .
2.00 3.70 2.80 .06 7.20
1.50 3.20 2.40 .015 6.50
s kAR L {emtT tHg o0 (U Th cd v Y P In
R N e I I DO 3. ppM | peM PEM ‘PPM
<1 Eal =2 §.5 «l <.2 <.005 <. 001 <.0l0 <2
R BTV I P
HEAT <25 2.001
5P MAX,
SP MIN.
ADDITIONAL DATA: 100% VIRGIN PREMTUM SO¥ GRADE

+ LECO IC 435 INERT GAS FUSION ANALYSIS.
++ LECO (g 444 L3 FLUXED OXYGEN FUSION ANALYSIS.
TRACE ELEMENT ANALYESIS BY PERKIN EIMER AA/HGA/ICPMS EQUIPMENT,

B - CR/ICDMS MAJOR ELEMENTS - XRF 2,0 & TH - TCHEME
WV » 2.34 / 2.36 MARK (P3B-AGS) .

m‘Myﬁ\f
MATTHEW VANDYRKE

Cannion-Muskegon s an 180 8001 Ragistarod Company. Produc) manufacurad by Gannon-Muskegon inthe usa,  METALLURGIST

“Tols. Ciesffiaation 6112l nek b reprodured 4xoapt in full wikcut Ihe waillen apgraval of the labomlary. Thie rocorelrg of dalse, Pellious. ar imu.tant slalomants or sriries ov his duclwart anay b punished 3 a feiorn urdat ladaral e,

CANNON-MUSKEGON Comporation corlllies (hal Ihess chemical analysis and mochoniaal 1es! resulls are correel 1o the beat of ite knowiadge and bells!, The machanleal 1081 results wer
oblained on tat batd wiich ware saparatoly caat (e¥ar ramelking), pracessed and 1agiad m QANNON-MUSKEGON Comoralion indicatag anly capabllity of the materiai urnished agaky

tha above oeder. CANNON-MUSKESSH Corporation is not ssponsible for subsaguent procossing.
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Customer:  Cannon Muskegon Corp PO# Mi6908 -
Date: 61212009 Job # S09X3610
Customer 1D: INT38 Shiva 1D: S090512¢10
4av3io7s
Element Elemeant
5 [ PPFS ;Vt]
Li d <0,
Be Ag <0
B Cd < Q0,1
C In < (.05
N Sn 64 - 1
[»] Sh 0.42 ‘
E Te < 0.01
Na | < 0.01
ﬁg Cs < (.01
gl Ba <°01o1
i La 08 ,
P Ce 0.13
S Pr 00
Cl Nd 0.03
K Sm <0.01
Ca Eu < 0,01
Sc Gd = 0.01
Ti 1b <0.01
1 Dy < 0,01
Cr Ho < 0.01
_____Mn Er <0.0°
Fe Tm < 0.0
Co Yh 0.02
Ni Lu < 0,01
Cu Hf 18
Zn Ta Matrix
Ga W Matrix |
Gs Re 0.63
As Os 0.08
Se Ir 0.15
Br et <0.1
Rb Au <0
Sr I-_Ig < D,
Y Tl < 0.0
b Bi < 0.06
Mo Th
“Ru v e
R-h . B
’
EhiICUrAsang.
Accreditations: ISOJEC 17025, Nadcap Reaviewed by

This repart shall nol ba reprofucad except in il withoul written approval of the feboratory. The recording of false, fisfittous, or fsudulant
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+ LECO TC 436 INERT GAS FUSION ANALYIIS.
+& LECO 9 444 LS FLUXED OXYGEN FUSION ANALYSITS.
TRACE ELEMENT AMALYSIS BY PERKIN ELMER AR/HGA/ICPMS EQUIPMENT.

B_- OR/ICPMS MAJOR ELEMBNTS - XRF P, U & TH - TCPMS
NV = 2,32 / 2.36 MAX (P3B-AGS5} .

Q.
7

g'aén é.gqﬂ::)léh STREET CHEMICAL ANALYSIS (WT %/PPM} Page
MUSKEGON, MICHIGAM 49443-0508 LL.S.A. 1S0AEC 17025 10f 1
TEL 231.755-1681 FAX 2817554578 “Matoias Tomlg Laboratory T, ND.: 58184 DATEPRINTED: 05/15/09
SPECIFIGATION: N 738 1C [D4/04/08) CUSTOMER:
HEAT,  AV3080D PLIRCHASE ORDER: POD 14% BHIP DATE: 5/19/09
ALLOY: IN 738 LOC SALES QRADER: 39539 SHIPQTY: - 12,985#
DESCRIPTIONVACUUM INDUCTION REFINED INGOT
5¢ DIA. X RANDOM LENGTH
N TSR TSN T O+ 51 Mo Ag AL B Bl Th
C : JPEM "' | - PPM PEM PEM FPM
HEAT .100 3 [ 4 .02 <,001 <.4 3,62 .1l <, 2 .91
5P MAX. .13 [ 25 25 .30 .20 5 3,70 017 .5 1.10
8P MIN. .09 3,20 .007 .60
- To  |Cr. cu Fe = |Ga HE Hg Mo Ni B b -
o ' C EBM PEM PPM PiM
. HEAT §.32 | 18.87 | <001 | .01 |<1D <05 [<100 | 1.76 |BALANCE| 7 =5
<100 ‘ -
sPmeX. | 9.0 16.30 10 .35 100 Z2.00 | BRLANCE| 150 5
8P MIN. 8.0 15.70 .1.50
IS Se..  |Re - |Rw. |Ta - Te L |71 W Zr ALLT1 | sn
¥ _PPM PEM PPH PPM
HEAT <.5 <.05 <35 1.91 |=.2 3.32 }<.2 2.60 018 | 6.9% <10 .
SPMAX. | 3 Z.00 3.70 2.80 .06 7.20
8P MIN. 1.50 3,20 2.40 .015 6.50
gh . |As ) In | Het 1o . Th d v Y Bt in
{1 veem | e | EPM | PEM PDM PPM PEM PPM
HEAT 2l €l <l «2 .5 <l .2 <.005 <. 00l <.9010 .2
5P MAX.
SP MIN.
’ fC.:-.L . P4 | - '
2. S T T
HEAT <25 <.001
SP MAX.
8P MIN.
ADDITIONAL DATA: 100% VIRGIN PR SC” GRADE
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Cannon-Muskngon is an IS0 9901 Ragislorad Gompany, Product manufaciurad by Cannon-huskegen in the LUSA
Triis Cecliiealian shel no: ba raprafuced excags in ull withoud tha wilken approwst ol L kibosal

EENIOR METALLURGIST
, Tha moordng of false, dicttibus, o¢ Iraudulor slugmanis ec ehiria an his duumenl may be gurished 15 # falory under feder? lew

OANNONSMUSKEGON Corporalion cerntles that hasa chemical anslysle and machanical test reaulls are correct io tha best

of #ts knowledge and bollef. The machanical 1eat resulte we

obtained on test birs which werm separaialy cas! tahar remsting). procasssd and tesiad at CANNCN-MUSKEGON Comoration Indiceting only capabiity of iha malgrial lurnished agan

\he above crdar. CANNON-MUSKEGON Corparalion i net raaponaibls for subsequent prosesting,
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Customer: Cannon Muskcgon Corp PO# M16904
Dato: 51912009 Job # S08X3676
Customer fD: INT38LC Shiva iD: S080518024
4V3080
Elamant Element
Lppmwt] [ppmwt] .
" < 0,005 Pd < 0.1
Be <0.008 Ag < Q.
) Cd <0.1 =
C In — <0.06 .
N 50 18
[« Sb 0.18
s Ta < .01
Na ] < 0.01
Mo To < (.01
Al “Ha < 0.01
S La__ 0.0
P Co 0.1
8 Pr (.02
Cl Nd 0.03
K sSm < (.01
Ca Eu _ < 0.01
5¢ %;i ) < (.01
Ti ] < 0,01
v Dy 0.01
Cr Ho- < 0.0
Mn Er < 0.01
Ee Tm < .01
Co, Yk < (.0
Ni (TR < (.01
Cu Ht 2.1
pd)| Ta Matrix
Ga W trix
Qe Re 0,19
As Os < 0.01
Se ir < 0.01
“Br Pt 0.57
Rb Au < 0,1
Sr Hy i < Q.1
Y T1 - < (.01
Zr Ph <0.05
b Bl < (0,05
o Th 0.04
Ry U 0.03
h
¥
Page 10f1 MC'(‘L‘A‘“’-
Acomgditations, ISONEC 17028, Nadcap Reviewed by

Thig repor! shall nat ha reprodused axoapt in full without weilten eppravel of ihe faboralory, The recarding of fafss, ficlitous, or fraudutent
statarnents ar enirtes on e documeant may be punishod as » felony under feder lew



CERTIFICATION

CANNON-MUSKEGON CORPORATION a'da"z‘i
EEE égdxcsot}gl BTREET P CHEMICAL ANALYSIS (WT %/PPM) Page
MUSKEGON, MICHIGAN 48443-0508 U.8.A. BOAET 17025 1of1
TEL 2317851601 FAX 2317564975 Motarils Tasing Labordior? iy, O 58187 DATE PRINTED: 05/15/09
GPECIFICATION: @iy R 730 1C {04/04/09) CUSTOMER:
HEAT:  4vw3dsl PURCHASE ORDER: POD 149 SHIP DATE: 5719709
ALLOY: IN 738 LC SALES OADER: 39539 SHIP GTY: " 12,7884

DESCRIPTIOMVACUUM IROUCTION REFINED INGOT

5" DIA. ¥ RNADOM LENGTH
Jorer — [B¥+ - |Hx - [O+ 81 ¥ A al B 11 Cb
e | PR | PRM | PPM PPM PPM
HEAT L0989 1 T 4 «<.02 <.001 <. 4 3.58 .012 <.2 .00
SP MAY. .13 &0 25 25 .30 .20 5 3.70 012 .5 1.1.0
8P MIN. .09 3,20 .007 .60
~|Ca cr . G Fe Tea HE My ) Ni P th ..
AR S E - PBEM PEM PDM PEM
HEAT 8.30 15.90 001 .04 <10 <.06 2100 | 1.74 |BALAWLE| & <.5
<100 ' :
BEMAX. | 5.0 18.30 ) L35 100 2.00 |BALANCE| 150 5
SP MIN. 8.9 15.70 _ 1.50
Sa e Ru Ta Te L T W Zr Al+Ti | &n
| PEM | ERM PEM PEM PPM
HEAT <.5 <,05 <25 1.90 |<.2 3.24 |<.2 2 .80 0l8 6.90 <10 -
8P MAX. 3 2.00 3.7 2.80 . 06 7.20
SP MIN. 1.50 3.20 2.40 .015 6.50
o 8k 7 |As . |En . - .{Hg J "Th cd v ¥ Pt In
. opmd. | PEM o PPM PPM .| PEM PFM PEM . PEM
HEAT <l <l <1 <2 <.5 <X .2 <. 005 <.001 <, Q10 <.2
8P MAX.
SP MIN,
;e ., |Pd
R T .
HEAT <25 <.001 i
SP MAX,
SP MIN.

ADDITIONAL DATA: 1003 VIRGIN PREMIUM SOU GRADE

+ LECO TC 436 INERT GAS FUSION ANALYSIS.

++ LECO £5 444 LS FLUXED OXYQEN FUSION ANALYEIE.

TRACE ELEMENT AMNALYSIS BY PERKIN ELMBR AA/HGA/ICPMS EQUIFMENT.
B = OEB/IGPMS MAJYOR ELEMENTS -~ XRF P, U & TH - TCPMS

WY e 2.3¢ / 2,36 MAX (P3B-ACS) .

JAC@J ELINE WAHL
Cannon-Muekegon |s an IS0 9001 Megletared Company. Produnt manufactuned by Gannon-Muskegen in tha USaA, SENIOR METALLURGIST

This Centifization shaflnol be repmizotil encept n full w¥houl the weiten approval al na labasalory, Tha resarding of luan. Yiitioun. o Irawdulort slatemealy or eviried dn fhis documend may be punleted as 2 falony Lnger edural law

CANMON-MUSKEGON Corporation certifias Mat thoge chamical anakysls and meshanical test raeulla ara carrecl ta the hes! of Ha knowledge end belisl. Tha machenical tesl msulls wer
obialned an last bars whish Wt saparstely casl {afer remeting), procosacd and beclod 4t CANNCOH-MUSKEADN Corporaticn indissting only capahility of the material furnished agam:
o above ardet, CANNON-MUSKEGON Corporation |s not nespunsitile {or subsequent pracessing.
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An Oparating Lnit of Evens Analytics! Group LLD Fox: (31 5) 431-8600
ANALYTICAL REPORT §70Q7 Bropkiawn Parkway Emeil lnfo nymaaglahs com
Syracuss, New Yark 13211 saovw.cagiatis o
Customer;  Cannon Muskegon Corp P.O# M16008
Data: 5/19/2000 Job # S00X3670
Customer ID: INT38LC Shiva ID: 8080518025
4¥3081
Element Elament
[ ppm wt] _ {ppmwt] .
Ll < 0. Bd 3K
_Ba < 0,005 Ag < 0.1
B - Cd o
c - n < 0.06
N . Sn 5
4] “ Sh 0.3
E <0.1_ Yo < ),01
Na <0.01 i = .01
Mg 47 Ce < 0,01
_Al Matrix Ba < 0.01
Si 66 La 0,05
F .4 Ca 0.17
S 2.6 Pr 0.02
Cl < 0.01 Nd 0.05
K < 0.06 Sm < {.01
Ca 0.27_ Eu < 0.01
5e <0.05 Gd < 0.01
Ti Matrix Tb < 0.0
V ag Dy 0.01
Cr Malrix ©_Ho- < 0.01
Mn 8.3 Er < 0.01
Fe 430 ™™ « .01
CB Matelx | Yb < gg
Ni fatrlx Ly < 0.0
Cu 2.4 Hf 12
Zn_ < 0.1 Ta Miatrix
[ Ga 4,1 W Matrix
[ < 0,1 Re _ 1.
As 1.1 Os
Se <2 IL Ir 0.14
Br < 0,05 Pt 0.47
Rb <1 Au <01
_8r <5 Fl_g <01
Y <5 T < 0.0
Zr 200 Pb < 0.05
Wb Matrix Bi < 0,05
Mo atr Th 0.08
Ru < .05 1) 0.0%
Rh < 0.1
L
Page 19f 1 wclL‘A“ﬁ-
Acareditations: ISO{IEC 17026, Nadcap Reviewed by

This report shall ot be rapraduced excapt in ful with
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