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ATTACHMENT 1 TEST PROTOCOL AND ADDENDUM

Part il.. !F[eld V:&)'!t;'!land N~dJe~~t"li!¢'tl.1I'e E~amiDat~(I!!!
'PMt J @j' thJ~~iXcl fof£Pflf/i.<!q V;:~utli tmd 1ftnWfe~lniCJm ,~~flIng,:iJal 1$ (}pp.P'f)~ Iiii' be
oontllrm/J' ,,"~I fhe iIld/Qljexdrtmge;f' {f6fJO-.E! by Q fX11.rfl'llC[fjr tIDr:qJt:ahle l(.! Ihfr p,;uli!!~s IJ:l ,iii!!
~Mffll, .li't-Jiw ,t" ~rformmg d1zy 1>Irsmil' iI~-tj(m or 7ilIm~lrrIClive Ilr5/jl.1g; 3' .il1I5i!1!W .mp
rn1I~ j!ji!${~~ P-,'(j'Mff!£tI 10 (lfl jNn1fU rn (!rt ~m~r If) «{low ,flit Qfpwtunj1y to .ofjgjW,
fi'tJYtJu ~. tht~ .~!fIe'nI 'ml)! .~lwnoJ (i;) pf!ljiYrm ~s .Qf I~ \!I"Sf.iill'f !1?~Yc~ or ffimo

d&:$1mcli>'d ~hrg de'f>;;ripw w tld$ f!J'O'J(lC()f. $horiitJ .parllt!~ .~Jl& the- need to ~~.
aJJit.~1 .lfIQ{le>cIJqnar~uc.I,iw te~~,IwmN $.1;c-rlbeli ,.If .1'orl I qf lhi8 pt(Nf)/, .2 .lap
m.!Ii~ mifEi b,£'prrJwtluf Ie oJtPlV"lit!~ to-thi:; ~NllrJ ill~ it) ~;ertmy Cliforeloo.l!B .

.l:Jdul!U·~ lltsp«li!m @d ~ \lim nor ~e .fI'U'I!fWW lil'llfl (he .~qflfp_~te.Itfi;r p,=d ill/~
~~·~WJeJ;!c.e#~ W;;gfi.()Jf,

A"1J .fJCI<J Wl;>,m ",rtf n';.~m lml $'",11 D~ ·wrnpr-ioit.rly .dix:u~d' inJrmliJW
~inarfflm ~Tfo"i'm~ ~··rJf ~mrn,",y"M. fUferpiipm.Cni .U#d in ~@!f~r(}}f5, rnsW~·!Jf
~41,ing ant.!' i1!t q4!'4!'lj1~rf.o."'I '1/ r~ ~~tr ~ OP"{7roprl4~. All~ptMt~ ';tim be sl~ aJ!d
<h1~ l!y lk =.lfJiP~r(~_ Dorta ~ ,$holl ~ -.als1rllmJeJ. wllhhf <t81iormr of ex;o1l.rfn$~ .~)!
the third jNN'1Jf rommcljlfg the~ ID"_J~ 1<'JIJIlll}/rNj~3 aimult_I"IQJ}l' .No ~ dMllltl7l\ll
dit &.pJJtNiunily.1<J l'J!!'iIi~w .:l"li)' diJj,(j .FWlitltr ill ~ of tiE atnfN' piJrli!!S.. A~ fKJfl' _/WS/l"1!g

ddti[rrotflm' flJr.tmretJiiM (:I}anytlrmg in' {iM; ~po.rt· shID1.rNfm"lil tiEl'/' ~~t w all ptmi~&.

lJl'It;a ~~il m 0] T~~litllQj the .~iia.rJ' aj'jJjij; prol(j(J(JJ~~iri be ~ wilh· aFt piIrli.~3 ia ,ire
~1tJ\'l Mlili,;:r~~,Jf. iV'r,$I~NI;~a;1'M MJiMS:, .aool.J!Sfs or oo1:idl"ilr(}ll willlirll b~;Mrn!.

Eachp.i1rlyC(pJtim~MklgfJelfiwllI(}l iirlM 1rand'.e.:l'/,P'TIcJivI!: ~Jm.wifm .11 f;g eBS.1~~ {l Itl1'1oilil!:
5tl' (:Ifmp/ltl"flrmJt!ric :MIs .(J/flKWi.NgS, TM·formm oJthe J'1wtiJ.rg.l' d.JtIll bt·~B~ cx.u:::
~t~ :T:Il1J~Mrirll1g$ i#rtiJl Ut· appIitNl ~olhi:mt:I'Mi $j("~f!.J rif lhi: #Mil" Q,r.i{jl .Md siwl1 b,;
pe~_m illlW~ (c.rdt:NMIJ), .~lc.). AIl.I' mwkl'ngs :shfiJl.~~~lr:d·at ktlfil .~W(} atfllct.~
jl'OWJ ~ ~jfre. .~jfr!tJCf!_ 1H? nJl;l'rkI~ ~afJ h~=d fw pM~ .r:k~f~d .II! 1'<11'1 l Qf~~
pl'Qlret;J/lJlrMl lNa.vai'Of) Q~ wed to..~Ir1~ .fo.oolit»M oj'.qHJcifrc aJ<olru o.f imGCi!ilt· !k~rnJinM by
<mJl' ertrm.rooW:m ~ttl in Pan 1. Etrch pm", rl.$INg the· mar1riMgB .5h.rr11 .j;Npp1y Q aroowiJJg
~ftNffolg imi~ mtIF.bngs used ood l~r{lM o//~~ mwiti~.$ oJ! tht.i $~UOr .il?foJWlJt.'Jilm Ii'~
(}N~,

t. ~lIooogf~Jl:hiulIDy dO!:.um\tnJ: ·l.IItemeat eJ«h.~i:lger nil. the ":a,s.fut!fI!!" (loodLti.Gll b:l'ure in3linlioiS
(b~ me:iallMr'giCDI a~~lysis.~UI!l!le:n1alfo.n Wl"uld kmc.1l.!4e(be f.Qllowill.~:
• /lull)' ~rt~~ p¢inl$ ml(XI~d:
~ r.r.KI.uretlRil.lmdi ~~rfll~
~ S~!lllI

~fW;l~~~1~~~·-~ .. 3

Pl!ge:l ~ lO'
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• Wsld:;:
• /!.J.1lom!!ll:l~-!>{~1li1S, cracl::5:, ,ap.p~rlien!ll}ce)
• M..Ql~fuctl!rlnB: f!I~v~ 'or dcl"~~~
• Pini!!g and1lw cv~ Qfoo~i~n gil int~L'!ll;l.1~:ndClCiwrn~1SlIrfll«l's

2, VidOO!lIJ;I~I~.cr!lllled~~cl~~~' !m.dls~r<O'lli_ndi..IliS hrn ~1!l1l~J!ji amg p~l.li~~in ~ '''as.
fu~!!id~«.'mj'[~lOll"'Ib~ ".~~~ sll(klll~ ~_!1!Ij!!!r1y =11 aU ,lWffis list~ ill! {~} aOO"'e, Que
sean $b.(\\!~~.1!'I;1.0 (!(~r ,~ ~ic- V.iie'w Qf~n ~ff~e4 mlil'OOJldillig tquipmle.l1t 51'1.0t ~ a
~oeMOOft irmmmi~leny lIdJ~M W~~e po;int (iff~Hu~ Oi:l.I~ l~Uedlexr::~ilnget.

3, Pefl'Oim am ilfiili~~ :fi~1d1 ",it~1l11~m:ill!utiO:I1I of lil.e il1llern~! .!trnD,c;.,;,krnlil ~~r.fuo~ 11l!IRe <':i&
fo~nd" el)-1'di~io~,$1d dQCUIlll~_I'j!!In...)'!lRO[ll~I[~1~3l IInIliy ~ ,p!'$lrt $l.I(;k ~!"'C f:olto\v~%l;
·Cmek:$
• 'Cr>eVi~
" Doons
• '(j;oll>ges
~ Manufuetur.iillg llefM1:t
~ Pilling fIi1.dVill ev[~ o'f~i:Oi1J em iilrem~~ ~mtl ,exl.e.iimL1.'silirfuces
~ Pl\W:rnle Of'GOn'MlM prod~C(1lil nru1!or d~suns
~ mtfiir.niiile,l!he Wff,;j.ee f'rnT e",ide.i1'Ioe elf ~~
~ Bx!!l~}in~furev:i,~~.oe a(,m ~~ms, gr.ill'!!irng,3,fClUmd ~hewr.r~area 11Qr~I~efiia.!;:rure

a. .Frn.crliii\eSiilffa= All :traelii~re :!i~rl'l!.=~j]!)UMI:.crc~ae~ !i~.d pmO!figliSipbcd io eh~k
k .

~11!!lnrnilili!l·dl!re to ~rn! rorrg~lo:rn
~ Iftlfirniill(g(ll.ie'tV iil>tll:.in:8:
~ seaMllg (~nd[MI[rngilll older ,cMcik)
~ ~ci"I o.rnl.~!lI11ct(.::Ii~'Vron) n'I~tks polfitirug 00 Ih~ uniliM[oili. siilill
~ proximity too w~l\:ls ,1IIld,whe~~e.~'Ih~ ~k p.~s 'tbrotl,gJfiwel.\:l m,ela~ '~[I~ il'tlllt&l~

(If.HAZ"8 (Heat AIrui!e-d Zones),
~ p7'Ol{l'rnily W Ime CiLd oflm.e alad:diili!l
~ geOO1ielJ'icaI anom:mliell - e'_g. go~g~s, s.'harpw.e'ld QCIl'I'If:i'ji, mi1l.il'IItiAt.b, iilloofi:lptf:le

jlen~OOjoo Gfwelds, ~Il::

iii" Cffiir.:J.elcr.iza'lrnD. o:f ][IlcmILl CtiIlTOOLo[l; Visilile ihiiltirniog 'Dr ~iiWilll,g <?II $lieli\, iiiLbc.$ and
b3ffies; R.eoord! oestr1pti(l[l ,ghll ",isilil.::. -s, WIi!m: - - -
~ locsti\Jms Qf ~$i'On ~m $DeU wi!!;] ~C:Bgln fo1gn1:l ~uliC!I~bllCi anti Mi,Ehl jfugmroe

00tt(!1fI:1. 'Diflhc ~~}j - -
~ tIIppCiiI1!i~.eeo:f oorro~il;lll! ~~ 'I)-lli $'rnc~~~ I~.illnims: , pirtti:1iig. ~c
.~ des.erJptt0i:1$ of seeles
~ ,esUlna~es o:fdeptllsohbsef'\i'ablle,emvosloo 8itd S!:~tes.

~FIQI!1I1 F.~1Jte &amili!llOOFI ~ - ReV. J

PoIge ~.~ m
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c, C~!'a.;te.!:'~lon()f'O\IIlimg O!"OU1~ [:!cJlQ5i~
• ~~~ ~1I oo1.Q.l',VQ,l\lm~ ~'il'Cat~. 4S!:1:;:i~.tG'm~l)' oh4ber\i!li-S to ;;,uJf~~wl~e(!~~r

i~ili!f!illS: '08 wOes, o.rslt~lI.
~ UiS~ i~lIi~1 p:bOlos f<)r ,colll~arjf>0ll lO 5.~eif rQuli~g 111.~S,~eJl adT~d, 'by ,~tlll~plLeril:;

,~d ~~mr E:XPOSU1"eiLllltl~ IIa5t few wse:ks.
~ RCJX!f1 ,amy 8Jlealllle3I" Iita>!;:~ 8'l.!rtM:e wbnc '~bc fOIilllHIIg~e~lS,I(l be ~1n()"~Gd,di~e 10'

1~.eIiO\\I'=tIp.ill.gjjloml~.ehcL1llt'e1 (oo Iw:'Ipdefine Hlliitial .IM'k ll0ini),

d, Clt:atil.ele.rlzotLon ,o:Hl(is<ronnoo - rClS&i.M~p~ Of :P0~ldEy,pllos11Jjj:
" Look fur rube diSlMliM sudl as I'lll~nrug ol!l.t ofruibes~.ee>t '01' break~rog ilchind. rube.sheet

'o-t brum~ Qf' hilNirngoomllitt willi :!ibe~L
" I..,ook fuf "~ndle distClrt~jj. ~[dj ii'i.<"lJ' be ;m .~1Thc.t of Ille ~l'o~iorn,.af:ldl jjj~ i'rndlM~

ID.e i:tiIma~ ~eiik.pOiiilt.

e, "Ttatiin,g Ini,tilll Wkf'gj~t by S~rlr:QWIdn~1!l][filpU~Plitienl: gr Darnll.gc:
• rnswcct ,il:djio.~mt eq,uiprneml: in I~.e diil'mti:On of theruJilru~ llirnm.~m¢kijn,80 Birnol i'CpOti

tlTiy :!ii.eJl~ of ilI.o\¥ ulJiplm~cm.t, hdgb. Itm.p~miIJ.U~e-~pO$Ure$> exJillD-$i:Olil. p~iTC-
w~ve,~

PcrtQIiM ]>p,.f[~'i~S QIil~n sl!r;II.C>OIJijJl!l>n~~ ~I\IU ,~cnclm~onwcl~ wi~malllwo f(,::t of~
mcwftl s~rr~ces wi~gpol'lallte ~y ernlssl'on '!r.mal~.
~ Cet~d!Wl,~~~l~5~ '00 ~~~ll~ 511iJk~ ll! .I.~. ,(5, l~1!~ aw!!J"from ll!l mJ~tu_~ s.urfl!'OOS.,
~. C~tI}OI:l«Q~"~; ~t ~r' "",lili;Il>:l!C~dI in t.Ii!~ ~.K$i"f lllt~~-5~: OJ} all ~1.Wrl~! $\lJ'~.~; cQ.t I~

~~ fQQt ~\~y fum"! !iIJ !h.~t\l"R; ~lILi~~-
• Uniq~ :n,!m1~Jic mBrl!:jn.g~, fo~ kk.n~ifl¢3t1o!l FU~~~8n 'lHl; !I]~d~ QIj, ~h~ ~wf!1l~l

:;rurf:.B.CI!:~. (lilhe ~~~'lV3!I:i~!IIlJ' PM] t(--$'! W.BIll OOf]d~i;lb~_

Depo&ilS ffi'Ofl'I Ul~1~l)Wer ,see4ii.oOOlof 1!1iebundle M<II rep=li'I1aU~·e ,de[(!OOits t<)~fJ!jtUn\.e~ ttl
ili~ Sliteli ,sl\~11be c(}~I\:{:!ro and :!it(l~d itl ,~I'e;m~I:!ii~s OO¥ercti jil~. fiw .sulj~-e>llJuern~:lu'b~n)'
:;l1ii;!1~s.. Urniq,ue Ijfili'lil.ert~ mfiJl:.:l~&S for [~e.llIlfif[(::iI.Hol'i iPul"]!l~ siJll!l fue miide olflllte eNte.rrJlil
~r£Rce$. of ~rne ~.elJiirndi gn the SWJ:fti~ .olf II!,e 'bum.dlle wmtll:e!l\1: d~p:).Si!S were eonctl.eo~
I?@bo~b~ ~hQuld be!:lK's!1lw~ocatkirn~ ~r::re d~pQ$l~ :;I~tQbe ~!!J¢¥~prLQ.!' Ii;l r'tID~viL

~~~er I~iia!l1JIIie i:)lal1llim1!tiOlli 1"IroI:o!l.01-!I:e'.', 3

~30nD
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Pri.oT 10 w.llleotl.o:n of My s.ainples, ,3 husimess days fl.Cltq~mall MI gU~ ,t~ all pdrties ttl ~~
1I.grecmeol ·to. pNviae tllo opportl!mily 10 Q~~ sample caliKtiml. A:m~~SIls ,00' !;o:Il~t~
=ples, lIlIuSII.'oe,~ by ailIIH!il:!i~wll1.e~&!"1!!lLrlern,

CDnducl,~ltrBs[mit CJt:llrni:nul:iOOl ~.dj:Et.nt ID 9Urnicr~rc rur£.a= IIsirnglrohniq:ut:S ~uitwl.(:, 1'0],
SlI\i:S$ COJroti:Ol1l I~:nl.di[lgor ~polelilli~~ ~fYiee, aookimi!!; Iit!l>i:llu;:rni!ilitG, Pihusedll.HilY i~
~re:r:Rd :f1Jri'lil;H;ro"ll.r9~ifi.fl ~~.dAUBT i$~~ued, liN· f~ss~r.in.~due to Wl'HA,

4, P.Ity8J.ealMttISUi'eitl!lMm

~ .M.e3iSl!t'I!llbe w.rtal ~[d:MOO at'mm~ ~ 5I.I.l[tQeS~a any~a.ma~ ~e:as. lfre=i.aTl
is 'l®n~if:lII1d!~~J' >or,!I:!1o.JM~~~~!'C sur[~GlI.,~ 'w.ooion m~p" ine!ud:illi '~tJmmcc
po.in1:S ~1O~~d be J!l"OdIJ..;e<;! d$Ul.m~g Lite' ~W!IJt '0-£ IItll' ~to~, {III Ihe :>I!ri~CfiSa."W! 1M
~I tI!~ lll~b_ ~,\10!!:0, ,M~~1l!WO t1l!liJl" t'oe m~~ l!si~1I ~1raig!a l.l~rn
uU~~ ~~g fromdl~~~~1 ~r&c~,

• R~ QIJ.)' m~iJlJ!s del~:e(l. gn!~"~i!ll:Sldt Qr QII~ld~ ~~rra-:~~,gfdle ~hdl- Jt.eoordl~:l;mt;
p!:i!Cdata:.· -

• M:easu~ rnptul1C 1M,gt1i~tip·IMip.
~ ~as~_I'!!li Illii shonest cileu!ITlWNmiial ~isH!.TlC~ .from e!!.c1l .fractl!re. Qrigin to ib.e ~

!o!!:!lii!1!ld;m~~~d .1md !Il!>..'r' ~~m _l'd Q:f ~~m ,~hiOO~~LI\1.ity.$~OOM g~l~~ .•
~a'lidl~SlIp~ tTu~~~. ~~,

~ :Me,!U!'U'~; '~h~~al dt~1~JlO$'lio.m ~,!tdl~U~ o.ris;in to 'tlte :m~ cif~!.unf~~i~ 'vel\d.~
if allY. ~ndlall.Y !lnll,Cl1nl~n' ''''!l:kl Qr ~ru~ra~ d:i$'Cgnli~_~l~)'"

• M:8P w,ajln.Il1iicl!:n~ of each sample wnb'i1iQ 1.2 lnt;h.~ of caeh rup1m"C 'or~~jn IISm,g ,srI'l!iLgrn!
beam ulL'fa~[IiQ lestim.g:, M~rerne.i:l1S wi,ln. ~'~ 00i .:ll-iiil,Cm. s:qlli~regr[.d pauern .mat
is ~i:t~~i'Cd Olllit'!lJli'ac:rurcl origin"

S~i!a~!l~m~i_IlS:~~be mads, OD ~!!!l!~ ~~~, of ~!ts!l $'E",t~n~00 both ~L'4~ ot!JI_e
5.~pl!;M~O!lI!~U1..G,ciJIC\!mf~~Dti~l wGk!~o IlI1il'n!i~~ra'~ '~jOfl oftl!!~ 5!!.d! ~[ig!1im;mt or
t~"~t\VQ ~ons ~~~'~LIll.~ of &i!u~,

A mi~iQW!!"!(If;): l;iu~i.~~ ga~ !lQtLQS ~I boz· ,B.i~n11;1~ll rmt~ ~ tlli~ ~~m~Qt 'K). ~[lQw
~M ~~rni~tg.l:c .~D! and de!~Im~rnt; I!!lt; l~ticJ!l;Ifrh~ 'S!'lll:UcQ~r$C !llB!tCh!11:Jrkl~,
Mut~ill a~I1TI~! ~rlm:'pm1i~ p;m;mf :i$~,lJJir,ed p:rior 10<mBikimg $~dl cl')~r$C lnorkin8,$-

1.t1ti 66.OQ.E '~MVr lrdl .~~s,u{jmlrutl t~ a /(JQOffi.1M)' ~bi.c; rD (if.{ par-lie:r m m fortltd
O(i~!o!t fo~m:S=mMY. fw/~~l' ~;fj.l:ng Wid ,~."Cht(4JA :me~~' ,,,fl/ ug~~ ,O'n a ~

E:.:d1anger E i'all);Jre' ~m'malilom, Protco;iI ~.R-ev" 3,

~4Q1i'l~1
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fw dlsU;S$~mb.f)! @d cu~ pff{l~ tf) or:ty .t~h ~ &r.lfe of~ ,~ k~w i4' ~!' ufii!'lr
~.~/d t~ll~ M~t¢ld~'I'? aYld~.IfO,Y~. ,~IJmfJJ~' i~II'1 ~If.rl'¢lm;';l' foflffl afi paFfi~~ if,tn~
fl~Jd da/a' f: Iho!ifJln ~eJJt.

'ltre .lafJeJl'trtor-y w.i1lproWth a ;M/lfJdfd'e ,af <MIMrr.~j amf (~ j ~sh= ,@,y piw to
,oom~l~ ml;I' W{t'* u.. the.~~ to {hr~~mt,ll.l !tit onkr to m;efLle tfle OfJPf)'t'j"imfly to ,&~
~l'aMa~ f~SJitlg,

J. M~rM ~lg'l!fo~ ShJPIN~t]j ,mdRe~ipj'
• AU m3l~f.i\ll~,$ha]U be phgl~~.1!iS fu~I:I!:I,oore ~red fOr ~rnippiii8> a[ldl.:iS reoei\<e.:j,
~ Tme 6I'iOO·E e~¢'rnim~r wiUU ~, @Jbi1ti1Lt>edltc!'me l~OOrnLlOV)" iJI ~sf<)~~.d coo.dLtln~fo:r

di~embl~, fjj:i'!ber '~-1iill.l! 31!1d~y~l'l!aUO!'l.l • Sp~ft.lI:W..J:C :IW'{~es wilill elev !atqwr
(KI:y~~ m Rusto~eum .;IJel!r s.P~y) g!ss(fl~b!~ !!I ~~(Of\Ct;;. ,P!'QW()"!h>;:tlJ~~~rr:.6I)s~.6t;m
oomoaioo. haMliJ~ $'w.c~~l!b~ IN'Qt:G(:Ie4fK!m rn~ha~kaI ~~.fJ.S di~rjns-~~
(~g. ~.~.til :MW IIOGG p~~ ~!oll.iS~ ,~s,c ~~ ~f.Iljpl(i).

• The ,~haDg(:~ ""i!! be $cooRldi 1.0~. Ir~1Tt trainu,;mo pK!temlCiil my a II~ QOVU (e,g.
wO!XlI I!!o:m or ''oomeK'''"",,illi Ilil,e bCiL'IIl!ll"li\elIIo¥ed) w[11I a doo~~~red ~ya tllltmjlerproGf
retlll ~ri'o:r ro sliipment,

~ Am, Iri~eti.o.n of~fu~; Iampol!lP.lfoo.l wal wHI. be ;;loo~m~!liwc! Or! UI~ (::hail) of oostody I)ruQl'
!.Q ~!IIDl~!!.l. l'tils cha,ln ~f'OO~YM~i be $i~oo Iby~me repr=o!B.tivcilfcaclJJ in~~~
rsrtY iDdn!M.lJl~:!l!nc ~;a~~ is rM.oy fur: ~iplt1Mt

~ Shipp.inj! d~liiJi1" 'wi.u' ~'I'"",,1ded to' !he lab ,QI.fciJo:i<le.
~ A 1'IIlpi'~l::lllati,VII:' of tile ~abt:iI'llIDry Wiill 1Jc, j),~Se:IIi~: td:.~ ~i,ll'l of ~ ~"

rhOttl,gr.aphll].~ as ~ivcdJ oorlditiiDri ~i'ldl(lllC~lt1emt ii.fi~y.appilii'ernt sltiw.iiiig dam.age.
~ The ,~<IJj~riirnD .any ~ples coiled.eil will MstOi'ed 10~,seeu~ ,illdoor locatioo.

L Ta_~ ea.l~jler .rewillgll rorilti¢l~rl~s; of'In~.;lIG (!il'pl!!i~' am! all e4&~S,amdl,dooulflen~. ]ftbere ill
~m!)g oon"Osiol!l .;!!!".rn!!~ pits, wi1;:hi~qbG ~_f'S!!j of ~.n~~st wi!! ~ coon~ aM.m.~pi:! ~~~,
wi'41.!l ~_~d.;!Gp~l \'I!l!!bG !'i):(l0l'~~. TalfiG !!1~$~ ~~~~~~.~ggi~Sl' elf ~h plate.. ]f Ihrc i~
tl.~bkl ~jG,,'~ s~~ Wblp~ ~d ~~ u~c1~ \I;!!!ISS jar-

2. !~~~ the f!liilQ1i1 ~i¢n lbr i$()lal~ CliB.Cb rn-ooltmiiC$ of craw uslng M.ooe.structi"l!'e
te$t"il1\ll toohriliqw~~ CturlJ.;).n 51t.cl !i;lj<rflru:s 5I!Jr.rD<IIrKli~i!l ~eruplllre dto~ld be. 'Cl'ea[lM :....;.~~'h;m
Blppro;prillte oglJr;ii\;rS$ive elba[l~r and ~.s~~~il!ly im~led ilIsl!lg .~ WI1t frllOrtSlieiill
m~.il)'l~ic pilrtt~c ifi.Sj;IOOl'iorn{Wf.MT} ~IDod!, ]be clroumfemJti1l1 \¥eld ,S!WU~li be
ce;(Mniloodi b,Y dye !J'I:itlet~jjt CM)' ilIl(j W.FMir (l~ls'W>Cldl Wall Mok(~a!lde4 wiRtt _teilJLti~
ittl~t(fllli .and 1lIiCi'e will be ,~ ~_11 meel: ~~t <1I([~O"bed ZQitle Om.,ooe sit:!e am! a~!lil~io
daddiln,gOi'libc O1ber sirleo:flh!l '!Ole!~).

J., Viis'l!a'!ly ,~amiM d1!:, fl':!ct'I!l:\'l sl/lm~-s in ,d~t.!!.il Il;I NI~.ntulY ~b~ ~~fis<t[cs,OO'~I1I~ fw;1J;lJC,
Ui.e ~n~ of ~ ~~~ Qr!l:!R)m~ly, !m~H!~ kiJIIlTS irnll~~iooi1'Oiml($}" tltuUi~ 3. ~ITablc
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!!1~lhodlO ~OJ'olJ,glll,y docurn~nt~!t'l" m.trIU¢' 5.W'ki;.~ rnclludi~!I dimemiiomll aoo::mwn"W.lioo,
SU!i:Ui.b.[~t1lt~I!tmi!~ to dbcwmmtlh.el f~U!fe surfu~ i~eL'ude, t.ut are IIDt Llmlt~d1!Qo, tbc
follClWlmg:
~ [<00!1.mellIDdi
~. Pltm~rn.pm ofm~rosoo~e ~IJl~tbom,

~, E"~lillfrnim.eeach ~i:'J ~lT:lpl.e, for ,~ "",-h~. ~~ti'Qrn~ ......illl ~ re!11q...~ lb~fi.JrtiI~(:;r dc!aili!d
1lJII~1.~~ 1l'I1.eWig-r,!IQrymC~:'IHu~iStwith C¢~I::~W:~O~ of all rmi~ ~!Ird ~-(~rminc th~
2i~tO< $!Im:pl~W.l"~n~~~ fuC!w~· ~~ dif~Y Q,PPQSLW ~h!lyfr~wrtZ" wt:l~d!a~~.to
gtt Ibolh $td~5,of~· fft!.Ctull':.

2" Mark ,all 1I1'el!S ch.wen :oor :fi!u:LI~ ell)l!mi~a~iofiMIl l!!ibe.ll IDarne! 00, rfi¢llId\:::ls~etmern s[.de to
be. expo;set! w1ten iMUitlJ.e-a.

3. Document '~I\DS~meat wiN\. ~roJlhoto®J:Oplil$" ~hmVli!1;!l ~ to be lr:<:ntQ\'eo, ro tfliS. mil
~DC ~remeDl$~

4, Mark ~~ :rmw~G,a=W be S~JlliiJed!fur !rI!Wra~cl\~lnic;a!J. 1!m1ysis, MC medw'lictlil t~S'ls,
im.dud!i'rIg l1<IIse:i!netal, wckis', alfld [;Ie.1tA~d Zones {HAZ)"

F.ril!CfogrllJl!bil~e~anog)r.il1ph:ic lExlI!m:ina.tioll

t S;rw otl1.~mt~o.rns ~obe 11fLGf~[jled, Or ll:!ol>edtlltw.~~'hMM_pe I fiptl~n.HSDI~~pe,
.ifI1Iaii:llailil'in,g·~·I!ta~biliLy rutd $id~ II) ~ '~\llt1ifie~l

2._ Examims. ~~ w~ Mac.~p;:l and .U!.~ p:CIT!!rt::-s. [f S!!mJlIG mctul'O ~~rfa()G w~
Q()r!"'odcd ~r>~ sp~.yj!1i!l wt.b ~!ir ~~~~~r, ~eJl ,cut ill hii1f'!!iJlc ~p one lu!:I.f at'Idi tillell tl!'kie
QUJ_~r~r and. rt::!'!locvc!l!i~.~~r wLtIl aceUm~ ~. e~!l sl.!rfa<:Il'WliUIa cl=ing oo~l.nioll S~dl
~ EndoiK_ TII.e~. ~jMSIflGC[ijnWlS' .....(tIl M~..cro300pol:l aJl:!l!~a!ki.ellieW~ .ltmill 8IOm.eQU.e
fm;llJ,fC s~mce of inlcreS!: m'Ii!I go, '10,Sl~ J.

3. BromLrne uit-momu:ed. mId lili'lpol~l]ed btlt'l.m: ,sllf£tiilies Qf imle~ iDlBI] SEM at 5, 50,100"
SOO,~,OOO rut'll ~OOc!Xlo ~ook fo!~sib]c I I.i~e~y ~~li~i3~ig!IJ$iile$ ~ cl~acl}'d~sr;:.r~be !ht
fril.eJ~ ~wrfM~irnt(:;rir;,3m~na"f, ca~~.ag:~,rnk:~G:kl oo!!!IGS~C(';}: ,AP.yd~pGSj.
!II,c,p$ ~~\Iliri! lbe, ru>sa:!l~~~h.

1~:eI'!a~ e iiIliiI~re~lI'Iil'l3Mon II'ro!tocoI- :R.eV. 3

IPiirg;l!;I6 Of 10
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6\, Ci.rnfid ;trnmpolr.sifl ihe ~mrfB.t;c of «!rlh ~l11Iplc !li$i~g ~ seriGS oJ pwgrtZ~jvt!ll1! liMr' gl'it ~I'S

and pglisoin@; wm.eel!5 tIQ ~~i!l! !Ii $~rrll,(l~· ~uinab[~,(Q! ~·:uR1Jfllat[QJluooer a m.eI~I[Mrgictil
ililnemsoopCw[tih mo.slili~~~igl]Jat 5!0:x, IOOX, ~,X, ,SiOOX. ]QOOX, am! ] SOOx,

7. ~mi~~ ~11Il! mo.u!!!t i.~ 1lIIeun~lche-d 'CD~d]nOD, umd.era M~Cij\!l'SC~ fit .S 1.0 SOX
!I!.~sn~r:~ion,

S. 'f~_bi 'PlilC!<to:mL'(rogmpbs3ln.d -COOII:llI"IefllaJ'I!y areu-s of i~I.(:rd.t, At,~ ,otiin1U~ ~l' i!WJ~d~:
~ .At or fLoe1!r~he :ftaetllI'C ~g511
~ Frncture wl:fuees
,~ Wiel\l! selIllIiS ru'I.d ID\Zs
• Anorn~~i~s
'. A..!'~ wil~ i:.!ld.lca1ill~S Qf d.efe:c~s, or =ks ~d\lIlHlled, 1iI1Iro~8Ji 'I'1:ruailliiirndIDT Mille

(i!sstl:\_~!i~~ leslirIlg
,~ N~~ ~xalibiti~g ''iLyiflica],'' microstruotures .of 'foe ~ meUJJI.,.mid metal, ~I!d ~t,

~C1le~~m.e.

9.~JI'I&lIe eaelil, ft'IOUmt tllider It m:iCI~~LlJrg~1m~Jlc Ibr ~ Di&h~ L!I!~g!ljfl~rn:!vii~w of
illI)"Il1,=olfi'tl\e=iPl~ .. -

:11.Su~rac~ c~clJ ~acl! mo~nt wi~~,ill Hoot 5% !.1!.ch s>o~utlO1'1(fM A51 S·"O) ~itd ~a.mii:l~ usii:lg
boU!lh~ m~ro ~.ru;!Rlii~OOO:;0;pe.s,

12. M.OOfItlii dta.t OOD.'~i~.idloyll ,ollterl~am. c~tb!io:il. S'l.eel rntl:}l' ~urre dirr~roent ,~tcl! ~Qliutr~m; Qr
teelml.qL!les,

l.t ])i!Cidt if ~y mo.u_DU;, aile to ~ wnMr eKall~in~d! LIiSLmga S~i!In.in,g .~~ Mi~e
(SBM) ,el'liller iilllM et'lliwd or liIlW!Ielil.ea, ,oo.mdilHooin the ease of'~m.(: mcillfi'i::!;.

~6, P¢r!Q.n:n -ens 2im:JI)'Si~o:r~' m!.!I~ Qr\1ol"ll~~ rn~~~~mile asreq.~ti~ QR llt~, IlCH:S:h~
IJl(Jmnt ~r[;!pk~~~

i.,. AI! wGIl;! joi~1 eeess S>ec~iMls.~eflmens, slwuld, begi,veii 3 S-er.iu of m~,d~ Ic.S!$
:>tmillg rrn ""~ me~~~l'l.d lrn",e~lTig '~Dj\Q~l~ 1It~ w~I\lI HAl ~~d ,¥tIm rn~l usim~ a.p~ tQ
bep-ro\fid~d by 'fbe :lag, I'f ~1me i$tI :i""m'l.Gliiite. !;~rf<i~ in 1arQ.~$ $'CCliOI]Jil]J ,II ffiQgnl!;Hili~ ~
mli.~itM:lrnesslfMdiru.!l adjaeoot '!Ol lite fratrtrurt: ~rtacCc Th~m~B!k~ liIlicroh~.rdloSS5:oniliG
iit~~lIitcdl ~ilil1Mlmat carnc fI'Qm !he ~~ ~id.'e ·\lIf~~c pmiou~ ~l:el looa~fon ~mdl
perfanm. <"ll1!licrorn~rdl!~$. adj~mJ\ tO~b~~c~~sW£@~.
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!Juring fh~~~ of uaiJJVmllWl' liJC"laJlQgmph;~s(jjnpi~~shouNl b.Il' u_rrlr:a ill chamcf.ir"riu
{£mi mfr&rtfJ &Iy ,r~uM ¥Jooifir; M tlOO'foilltTt: $ltdl ,(;IS,·
~ Matu ..til specij'"N':H/,rtm, ..~. tmtf lrMi lremJIMnl
~ Wii'ld St:li'hr fl;t ,m·"£lli (}jjm.MfI·"£'

'. IYl:'Jd .fCQRr ~ ItINifjeGllJ:d WCIl

~ Dlf~r~n ojmU:~frliClltnifto.m ;Senri,~,~iH{)ru
~ Coml'sro-n
Llil imitcgli()M~!oW;skk/o.rcc I~

'I' DiJ1g~~ fn mk~~u~' L&~ Qn ~ tenrpi!I!'(lIJJ~ fw.ili!kh If.'Wle8 (Jl:o~ Ik j~lrWfJl {'4'{b~
:sl!el()

Ths"tlilB shO!\lk! ~ pt;t(¢..mw;! t" '~~WIIT!1i~ ~ns l~h~_llt'Cf!l ~~S of (h~ ~t ~~'han~r ~nd
a_n:t'~pp.u.I1.G~~.n~. Mecllm~J p..ro;pel'li~ of test ~~ns s~..au!d:~O(DeMWfl iom ,a~a.-5of
!be MIt ~l~ger ~Iat I!a~ ooeml pLaf>1lie-aU~y,acronl'led as II f¢Sl!U ,of~IIGfail~reb~l; ~~~ i~Qll!de
~"S IiromJ all ~in~lIe.ii1~ wllliiii 2: :~: 'Cl:flhe f"rIIClUre .S1i.irrues. 1:rn~ fije.olii.~t1~.M~I.eSis ~~oorda~
IIMst J~ooe lite f.o~~w.iiflg:
~ Ten.~~1e]'M'I:in,g,
• Cl\!ai'py V·M~C!hll'l'lp[lll; 1"~limg
~ Chmlic~1 AMilysfis

T:M$ile IC$~ $~i;men~ ~~})1J[dbe prep:J~I:J~"d! .~ !;m acQord~noe will:! MTM:#L3'i\O
(M~~li!:i.'I!iI;:.!!,1~ingO".r ~1'~UC!-9~ ((If' t~~5RC..a!b<i..5ll' rn~tat ~_tld''It:l!d ~arns'Q ~5~ yl~!~
strengdJ\~hin:lal~ t!lmi~ Sl~, aM e\lOll.~~iOll, The sll~n !Mi1i~met:l!!lsooIl!J4,.11"1 a milliinl.1,!ln bG
l'l!5l.~ :in ·~Iite·Uans,WlI'W ,dHreclioo;, IIIl.d well!l! ~Iftl specilrne;lu should! !be mk.~n .~ ~l~ '>'Ielt!_!tn.

Cha.rpy V ~Ol~D (CVN) s,ll~L~ sli!OUIM.~ .P~ed ~gd~e!ited il:l.~Ol'd~m;;,wJ.h ASJ:MEll
(N~~ :9.a,l!" Lm:p~ Thst~~gOO'M~~iie M;at~r\i~JS)rog:~~~rn~j~!lI~'tooB'!m~ .;I!I~}~rl<sti~~~
lin ·!ilIGaI15,~~ d~foll, Tr;l!mj~iOll c~s ~~U~IJ.G prOOlL~ with .~~ (3) speoeirn-msat s~1I
I.llrnpm,w:re. Re&ults mlftl. 'CVN te.sti~g NfI.a)" be ~noo :ill OO~le m ~II of!lt!i'i fol!owflllg mrnls
~i~!l0J1 rtlle lesUmg I'!lS!.IUns:
• Up~r-Sm.~lfIIli~ergy(infl-:Ibs and S] umils)
~ [..o""W.s~fEm.ergy ~inR~l~sUl(i! SJ)
• D~ctiIMtp.Br,iim;l.fi ~.II.si.ti{lm Thm:p¢ratu~ (SlO% ill ~F) .aewrnliMd {r'om !!Jl!~ica~

~~SI!l~t'OtlJoJ~tins, lresU~.!S
• f!'a~~ A;PJi'!l"l-~ '['r~i~ion T~!l1.~~1"il (in ~F)(;()lWSpom;!j_Il.II, to SiO< % $h~'
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'.' [.3!eral el>i.(piin~iOI!1J,(tQ m~re 1ii00x:hIo~¥hncss)
]1iI $¢rnc ~!~~ ilm(ly Ib~dirnl;:~hto·m~c8~~re pm~t $b~£ ~,;;a~~ o:!"'woooy" h~· surfaces ..
]n ~SS~ .~ h\1IQ~'d ~ ~mC'J;S~PJl'l'Oll'.riaw ttl use J~~ra.a \lX~_mf>jOJl ,ami! abS(!l~e-d. elWIg,)'
m~_n;;me!lA;5:lo ·OOUi:ill a mOl"G~~ In!Ili5ili.mllIl'rnpuatllN.

OptlQD~I: lf~n~1~bfll'JlY 1I'U]SLttO.il.¢..n·V~ll Qr ftae!llrewp~a~Ol: (I~sp.laJ($ illii)' (I~vfiatiol'iJ ~
IIOwn~1 AS I.S·70 flt:llA.er.i~ llc3i:a.v.l\)r, limG1.ijjR:'iiiledtill'iJi~$~!in.g .5it!Dold lbe per~ to· d~!l!:rn'I!iIilC
bo~1lI S>1~UetlDd! ·d~amiG ~erure rougbness. Therell.i7e' se"'er.1l!l. 'SHlrndi!~ijjrni!l. ~.p~im.~ ~Iit
CiClllld. be used and Ine app:ropr.i~e ~) sitoul~ lbe ~gr~ IJ~ !by :;ill piI!fI[~ .

Cbtmli51ry sam:p!~s ~.p_1:a~i"'!l (!f.al~ oornpoM~IS wi~b'in tlvo .fgt onMfuterurel Stll~ slNt'l~
oo~J:m ~_ndallflJ~~ im ,~am.oe wlth ASm Specifl~li~ioo A2lO,IAlaM compared ID A8M!E
SeQtool'iJl[rmllteri~~ ,sjl'!e¢ilfieatwiiI$. PerfMm leM· .ilj;J~~J$ ·Ibf car"bcm. A dei.clTl1!lrilttLinOJlOlr·~bQn
eqll~"~'~I.:1bte<'JM rest ~m;;t~~It!!i: mooe.

~[Icr&y d:i~pe:~¥c ~ctrQ~OOPJ' (EDS) ~ 'ci.h ;'i:.f!'ll.y dlilt1li'hlcthm (_x..R..D) Qr;!;'rl!Y pllo!ooJecoom.
~~r.g.~oopy ,(Xl'S} .gj~~~e-!l' m!l1!bS'~5~ roo d~mline, -ele:me.ll~1md 'compoomis ~~: im
s.u~. de,posjtl(L1a~ we.re oo.! ll1c~~ d~rLlI.g ~~ist!fl.l ~aJlIliR:t'!OO ~f(iOJlsidei'ed gei':i1!l[ime 00 !he
in'\l'e;SI~liol"l. Giber Slli.il.ablle les! metihods ill.ay~Loo· be use-d.

[f liiIe ii1J[ti:.a.~ arta"ysi,s a~ ~G im.dbte llUlA, dim. 1i00'o'e:!lJtriB~!,spiCll1i_ rml.o: ...eD.amd.
ailalyz~ ~r !he M[W;r.hls Ptopmy Cc;iJncil (MPC) ..Moly-.Hj Journt rlJH!u~rr~ pr.g~l;lCQ1 'iU
Urnivmlily of '["M~c. This plfOtootjl ]1W.D~ves C~~iDg (~~~1c~~~ hctu.re !l:!'b:r
iml"lte:rn~ uri. l[q~'id! lliitl'O,!lPli) nth"", rn~chini~i!l :3. s[rn811!1!.(!!tcl!-~rntlte m~t«i!li~ ~robab!1! el=lo
~turc su~tB'C~)lind tl:!~rn 'S:;;8m!lnina;lilc b~~~ surta~ whll SE<NI .~ high m~tlifLctl!iOll (5,.00(1
- ] 5,000·;II::J A_IlOQI~r IPca.1lQr~~~~ i9 to m~l!L~ 1M Iloo-diffimihl'e Ii'yQrog;eI~lo infer (ihe
,Cf4 OOfiWll"t.

I.. All la~ool)' ie-SIS, ~fi~I'lii!lill1l p.rnDiDtTrligh or ~L'$. $hou~dl ~ dO¢~~ ~!l(!I
'~IllIfiIfnl~rizbD.io CIiJ D0111;prctc l:lblTC~l:t. No ~mllly.~i~ Qf' c¢m~l~siQ.DSsh~U~ !!f~~~ .

.3. A~ electronL-C",~i.GJl (e.g ..pd:r, Jpg} re,poill8b~n me diSlfimtii~ D)' nllefl'iirr.i piJ~ 'OOitidilctims;
tllLesc. ·exa[Jl~n.~.~aOO"S·~CI~n p;ltI1es isirrnllllal!lct!~I(f witlflin "i2 1'11[1,111:$of OQITllpl.c~i!)n,. NQ 1l~!1ly
,s~Jn. ~ve 'iReClp,pQti!unu[y 'to llC'o'ic'>II' emy r,~h5 il! adN,l!1rngcgf the @tn.t,r· .paL'liS5. A_!II..)'~
~~sti[l!l cll!1rifit;;llion Or CI');[J\~(l~ gfa~Iy,!h~lq& ill ~~ ~.~L1 ~~~~ WD!nit ~ir ~q~t to .~ut
p,3i'1:ie£
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.. ,All, g;:nPl!l!,1IIirt.IIlC't'D~·~ ~.Oil:r;,ot:jjjjd ill ~~,!!:!J,>l~1I!I1I be ~.~.4m
.... ""'ll!~~1M!~'l!J~,by~n~~.~(lMJai'oo>fiiJt.li 'I\IIill.~
(lI"~Iilai.i;~o!c.

~ ~ (l)j~ ~i'.~ lQa!I ~~ lbe ~~ .lld~~ ~1bo: !llIMplM _ t.aD.IJ~.
wI.IlJ.Inl1l¢~"~il!!!i'D'ilrII~:i'lIttiflJ"~I'ilfiI~~~'<i!lll!)l,
ri~, .

J.am!l8 D,UllloIl'
V!~ IP"'*tiJ@'j)~t, H',jji!;]iI\!iLoW ~fcty
'IN.o.ro 'Coo:IpaR1!1!S -

~~;.:

Rdb_I":;i~!tQ~
C<mlp1!m!:Ol} M31a;or
lJiori$TQo1 '1l!!'~~~~V :s~rvt'!,~~dl W!g.;;,_jth

~r~:~LIN:~_-I~, J:

l~lOcI'lO
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"Iiesom, EXell!uulJgel" E F.a.~luftEx;om:iu:81Itif.m Protocol
.Addc:u:d,1!lIm-I: Additio'!lila~Wm·k.f(J:rPal!'ll .rtf l"l,'ofio col,

p~mi: 1I..F:i.,c~dVil$lll~.liaUld No~de!!uuc:tiv~E.xll!m i,[l3Jfi:o<o
IIlI j'i'IJ!d lc'i,fuo}amJ. mrtnJ(!J,'.rr-J.{I...~r~t!.·lif!,!i.t,~ lihull be! Qp:p1'()prraw/Jr dfj"ul/!r"'~ld ftl(#calll'fg
UalIllf/.rar/o.l'u p;rrllJrm~rJ: Jr~pe <if ~~:"Q.t"jf'l$, t...sr (!(J'~(pm(,'l1~' ,mm i'l'l iJxamfn'm/rms; r~$p.dIS of
tc:s!ilPg (j'fld fIji! qU.t!lljJCfl.iM,IJtJ1'tV tir.: ~;tj1:1jll,u!i' g~ ¢1'P!'~rlau~. "Ill rr!J~n,~ wllJ IN>.,~lgn!.<tl mui
d'(lI~d JJy ~Jl.ee:mmhwI"M, IJm(l n:"Ml'llt .!1l~(jJlbt! d~~,rFibr.l"~b~'1M third J)Q1'ty crJmtfil:NI'1g 1t!t!s(J
e:x~'!lj/u!,$io.!'j;,~to iilll rXlr#~ .~{tllUltamu:ni:.ff.}i', 'N~plJJ~ty slir111 hull!!' $lN! ()1~parw~iO'! 1itJ' 1\~'~~e!!',~~IJ'
t1(J1~N.;!o:U/ll5irt Q(i/'l'(JNC·~f)frll~' ,r),li!el' /Mll"I!es. iJ/~ pw/JI F-c.qa{l:sri;~f: clorifi!ftdirm ,m' N1~N!>~"llrm nJ
diVJh11lg in ,f'~ ~f-JOf'l' s1m1l ..mlmtU {IUffl' ro.:(ll't'.fl ,W aJ! Pf1Elfu~·. Ci'~~<ligea?l'~I~J' 4X ,171'i,',foflJi ,,'1' i'/r.,
Ul'CUrlQ'it .f'1/lh13{H'fJrtJfXN will nl! ~_~'af'jfi1 ~'ltJl aU JUH'i.tn M M.! "~"rjr "i",...r.r£m""'~': Yli".,,1 ~~;:I'~~J' ""'fNfflI.
~rfdo!l-'.•~f ':"'r;rI~~lW.{f;JI'i!·Wlfl_ ,Ii.~~Ijlll"i'll

CI,Ij1'.rC,l!Ilt1<\'1I!Iii'\k tinl th,lil' .,,~c.:i(i:n:
l. 'l~i~~dCrack Detec;:tloirl UPI1I'a$Qid,c Testing

C'o!lduct utlirnSOnlC ~):!lLIlIII:tn[1tiOJ~adjll(\e.m 'to, on !hLt:lure !ufiulli.ei!sl!.i$inlJ] !echrll:q!!lcs S1)!il~bl~
f.w :;~~SIo COm:llSiM crn~ldng or oth~ JW1.ii::rntil:ll ~I'l:rvi~ II!mck.~~~mc~'lllmbm~, 'l~h~d
mrull" i!> p~cf{!rr:~;,dfm JIlIJtl'.ro-craeill:.ingmd AU'S T isp:~~f~ [or .f:i~~lil!"ins·~tg, J-fil:l:lt\.

hd:d!I~OI]j;!~ ,,~j!ol-\k~~iC1~mIU~iDdcd:liOir 'tll.ill ,~C>Illlu!ll.:
,EKc.h~j~,e-r·E: ['e['t~l'I'I'!pb~ ~yUiltms.:o:li1ic inspection an an full pcne1:ru:tio:n, "velds,
local~d, Mty,ree~ the !;KJiint 011"" fiii]ure iln:(JJIilc sh~'U~1tI ltlbil!5h~l l1;mgl:l "reId with, I!Iw
e::>!cep~iot!C!f r.!;~ wr;'ld~_ D~~~Ul>Pr!lI ror~h~Qd~lilimllll'!Wrk ..mln,be p.rovidoo 1.0u!.t
IKlI'ties :!limlll~(!fiMtl5])' \li'ith.l~ 24110i.!1'$ of comp!.G~i,o:n oil'the illl1i.lMeticm.

,.:I~m:!ii:ilC!iiim:;~1
vIc.", P!'G'.5HCI'O'~l,HJCtallltl :and S:alllil)'

're~o~~~~~ L

-S-~!tl!
03te·

Ill:IIolJ.Bn: .Ie. I'I1linB
Ilmo,~IlIli!)Ii~gt4n.cliliiirllll'
t!ll.$i. Ch.mli::~]<5<!!I\ .. :t - - "ii.1:!

~ ';-,-':;1:.0- if)

Sil!llli8lurs' [t,a~.El

E>:ch.ei~r Ii: Fallu.re ~mll'll~Il~1'I pjjJjI!O«l~- 1l.'eV •. 3 (~Y!i1ll·1} S/2Ol2.o'l~

:1"~9!l: ] ar 1
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n~!l!Q~ ~~~hang:e;r E lfa.il'lJIIreE~mmna~no~1Pro,tceQI
M(;I!eil'ldulil'l -,3: Fi.evi$itiliisliLa'b ,e~'arlfllea.1IQ!'I~

This Mdlllitdllm.ll: 1.0I["JreMn;g~r E F;Eljlu.lieEx~minalio.ii RfUtQ¢¢~ ·~ewIri ~ision$ 1)11Ute'
'~J,!gin.. lllii$~Ot! Prowocl dOOlUlllCrit

1. T!l.e requir'emeni 1ot:8l!ie calrp~' faadims~ror ~ickness lin tho- midd!e of tliie pretti, is,
d&3eIa.:!_

;t ThI)Jfetjui~enUc'!~.e maero IM!!~dn~ ~~d~iig,s: On each, plate will omiy ar>p~ to test
1p1a!ess'llipipiled to the la'bO:~iiY an" Ino~plates wh'leh: fflWl<;lifi!~ttaCtiedll(llnel'l.eat
~.l!Ig:er.

4, The fmcM:e slllifaQe$\'!ii!II!)e <!Qcumelll~ed Ibm lbe' rdelTllificamiCJiJIQiflhe ~nllral~i~liIp.oifi~"the
rFaWl!re ll1Iodeandillilia, rnral'jl~lar1ion ohne In'lclure will b!llha; t;e$ponSi:birliyo:f Ih~ S~iilOI(~JY
oor!i~ gr ll\:eiftecHlnt::a~ rep.resoentaliilo~$ ..

5. iD"jrnelll9i.icna'1 dOCUffie\lll!a,!ion orall hmue 5urfares wlrl b~ by inCI~ or a scal!llnaill
~h<)oo~. .

e.. The' !<i!)<)ra~OJy"acHIilg as a ~'ar"6e Ilab~!!).ry" wi!11t).e·s~pplredllhao rQC<I~QM·I:o lII~e lhe
tesl s~mples ~ mellbelype' Of le~~aoo test lP'3ram!l!ters.!o: toe, pelfOlililed ,a' eseh Ioca~" Oil
!lie. !~t $3!TIp!e, i.e, ml'l9mlfileation, Iliard~e$$kl~sl me~Ott 'Th~ $igna~1IY p1lJlJe'S, orlMir
'l.edlmlcaJl ~ep~$!!Jnla@J·!)$ lil!!.t a!'e presmi in!nl! labOl'<l~i)!'j ~tlh:e,ljf1i\ill S'na11lrna!!ls, IM$e
,~ct9!iolliS ,and! glire !hat in'O:ri'I'I.. ~j~ 'dlpectl!y 10 lbe, faiborail'OiiY.. Coiftilil1el"!~s fiom o~l!iiilr
'~8dInlcal ei<i~r!$,wi!1 be· Oi)n~ijer'ed n::l faclOrecl in!o Ilfle ~i9lnal~ ~a:l1las Qr tl1eirr I~hnlcal
!'eipreSen1~':s decisions b~ al~d'~ci1siOffi1Olil protocol On3mp~$ ~1l.. !11rel'rl~il'l as
d@cis[o.itltiO~!he $!gria!tll'y ,~IliIieSOf 1:iJlieJr ~rfI$@'n!a.1ives.

7. !rile fequirerm.ent rOf·Ilf'I(lunti~gsam[;l.le$"~ eacn Srae o~ any fir:a.etu~ weI(:! larea w,lll apply
wllffl\fIo oon,vem;iIl'JiI!fr·gm 1iIiIe. $$m.ple~ ,~Jrieady cut out~.s o~ llliS {!.ale aoo wlm iiVOlap.jJilytQ .
lma!eria! $1:iiIl',E!tttilChedilo the hcal e~aiilger. .

a. 9.inrefhie fr.ad.ure s~1lfa;oe$ ·we~ nQ~coated wi1h any la.0t4l!ter die req:uiremeffltlo rot ea;Cl\!
fi;a()1!1!fe ~l'Ilp!'e ~n' half; lOieeplm;g Cine as is·.andl ~a:liliQg' o.nly 000, half will not :apply.

'9, The aCCe,plllJble cleanfng Me~nO(l~ fQrll1e SEM 'ewluaJrof'l, ~'the ftllClure surfaces iII~'
Cal~!)(iIL¢ctea.1ili.ll91 ill mild al~.aline orae!idl.s04uU"Q!fI tlraJt.ema!live~AI.eon~<.!n.glinnibiled add
cvelllS, Time;r>e~ .. 1Vi<i'f$ ;l! Iii$Ktna~ extensiil'e Ilefd <'X)fi\O$!on na~ O!l~suli1IIecilme d'<li'I1iOige
pwme. o'me s3mpre will be, ~<IneQI .. Iilg ,evalw.!ed IIiI.beI, SEM :at .il.i1!y given UliIllfl_

s ras.tedl in Il\e lest ,P'l'!:ltOCllllla~e.fCif e!llUip!Ti!en~ CI!~tljllly ;aiil:d~h~ 'e(l!IIC~
ana a.-e:ilJot imerJflsl'to~ al~ _ s w,[11be ~ofjl~boe'~ME!re~ponsibllity

srgnarol'!l' l'alltiS$ Qr !li\eft tecHlntCIIl [)Jesent inllhe lab at Ihe.!tr'll'>\l'.

n. A.2 % Ni!a~ etm '~OIuliDn liS,aoce;p!abfa for ~.

12, eecauseQif allllille d:eft!m1a1I00 in Iheovicmi~ of tlfle tracfuJ>e'S lhe, rreq,!.I!ire.rne.nl to,!ake th~
memmrC3J1 '!1l:M's,[XlcimeI'!S wiUlin, 2 teet of!he ~t,aClllJ'~-G'is; ~e!ele.d.
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lesoro E;i;).chiiJ~1t!1i' E FaJily~~E!I.\!!m]!i!~ilih;l~P(oW~oll
Aadendum ~ 3¢ Revl",r,culelLaf:! Or~rlfiC<!iliCf1$

~3"TM, W1W.e :;1M tmpac:t '~e$~lIg in Ihtllmi'l~i'$e> dilr$~ .is ~nlj}jflre~t:I as Il'a:n~.lle, to
the ,ootIlrn!~ p1ale FQ!!i~ g~~n,

1'". ;ririe roqulrernleiM'to ~_lta!'leD~ !lr~trlbuteU'!e re;pm wfWro 7i;l hO~ ,Of Ol;)!ffip!Wo.n ~
dll1a~dandll1e ~ agJae!oB fevel2 repoJ1l,mI!C!'!, Q:)nWfle Q~ptl\l'e ~~Ii1.;!
C!!P!iOl1sd pnotos with '!Me IresUlfant '!issBmMy 'fiInB I:!eloil a funcllcn alDIe IImlllDl ~ ,CIl.IilJ
obWriet:! bill ~s ~II~' ~a:weiIksc My ~lgmatolY' pa~, its IrtipulS~tart'ol~!, ,ai' OIber Ipal'!ty
1l1lfm1~.edw!f!\llriess tI\'!il [\!!_~IO!yleat:ng'~y ~ve, 1:l1a,Oll'P~i'lity~,~,!tie delel:eo, ~Oi'Ig
raa IM:~ rs m.o dl~f'!1ip~n '(0 lab ~ b\!~no CflE! ,CIln I:IaNe OF ma..b any ,ooples ,Oft!!s,
iai;i¢lf!ltoiY v.'Ori< produc! pdor'!oilla I!.al:!omtof'!;" 1SS!il!n:g11be' test l"epoDn: to lMe slgiM!tory
p!lW!l!!i>

I'liCb8rII~or
()~~Imc!II,If;j~lI;.r
!:I!Yl!J!q.l! ,of ~~tlDmIl1 ,SaMy lind tlflmtl1,

1lt~!N(liI.!" H'.i!1
~rI"'.ilIJ';lI1oHl.QyIl!l.
'M,. e!her:n'~~r*~ SOard
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Attachment2

TEST EQUIPMENT and PROCEDURES

CALIBRATION
LSS PROCEDURE

TEST INSTRUMENT & MODEL
DUE DATE

BETA No. REV
NUMBER & TITLE

No.

Failure Analysis N/A N/A N/A B0069 Failure Analysis 0

Thermo ARL 3460 Optical Emission
Performance

B0068 ARL 3460 Optical Emission
Chemical Analysis check prior to BETA 665 2

Spectrometer use Spectrometer Analysis

Amray Scanning Electron Microscope, Model: BETA 386 *SEM/EDS 1830T4, SIN: 18321002, with IXRF Energy * B0064
Dispersive X-ray Spectrometer BETA 755

Camscan Scanning Electron Microscope, Model:

SEM/EDS
MV2300U, SIN: US0187039NG0540181U with

Sept. 3, 2010
BETA 602

B0047 CAMSCANIIXRF SEM/EDS System 8
IXRF Energy Dispersive X-ray Spectrometer and BETA 756
x-ray Optics/AA T Detector

Wilson Rockwell 524T
Performance

00027 Wilson Rockwell Model 524T HardnessRockwell Hardness
Hardness Tester, Model 83259910

check prior to BETA 400
Tester

5
use

NewAge N1300-C Hardness Tester, Model 8150
Performance

Rockwell Hardness check prior to BETA 897 00052 *SIN 951480 use

KnoopNickers Buehler Micromet II Digital Microhardness
Performance
check prior to BETA 401 00028 *Hardness Tester, Model B-D58222

use
KnoopNickers Buehler Micromet II Digital Microhardness Performance

BETA 401
Hardness by Image Tester, Model B-D58222 with Buehler OmniMet check prior to 00028 *BETA 977Analysis Analysis System Program Version 9.0 Rev 3 use

Proceq Equotip Hardness Tester,
Performance

Field Hardness check prior to BETA 428 00016 *Model 25-819 use
KnoopNickers,

Instron Tukon 2100B Hardness Tester,
Performance

Semi-Macro Vickers
Model T2100BR1942

check prior to BETA 2006 00068 Instron Tukon 2100B Hardness Tester 0
Hardness use

Reagent
N/A N/A N/A C0005 Metallurgical Reagents .i. 1Preparation"

Linear LECO PMG-3 Inverted Metallograph with BETA 419
Measurements by Buehler OmniMet Analysis System Program * 00065 *
Optical Methods Version 9.0 Rev 3

BETA 977

LECO PMG-3 Inverted Metallograph with BETA 419 *Average Grain Size Buehler OmniMet Analysis System Program * 00066
Version 9.0 Rev 3 BETA 977

Dimensional Starrett Micrometer Number 222 9/09/2010
BETA DLC-

NA NAC-094

Dimensional Starrett Micrometer SIN 120 A * BETA 2005 NA *

Dimensional Mitutoyo Digital Micrometer 342-361 * BETA 884 NA NA

Mass Mettler AE-100 SIN C-31383 * BETA 113 NA NA

Mass Sartorius LP-6200S * MLL 0009 NA NA

*Denotes procedures or instruments not used in this report
... Etchant 5-1 2% Nital
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