Roldan, Lizette

From: Brian Oyadomari [boyado@queens.org]

Sent: Wednesday, February 16, 2011 12:58 AM

To: Roldan, Lizette

Subject: Re: REQUEST FOR ADDITIONAL INFORMATION

Attachments: Cyclotron Decomm Analysis 02152011.pdf; MCA Spectrum Report.pdf

Dr. Roldan-Otero,

I'm sending my response to your letter dated February 8, 2011 requesting additional information concerning our

Decommissioning FA analysis.

Please let me know if I can provide any additional information.

Thank you,

Brian Oyadomari

RSO

The Queen's Medical Center
(808)547-4884

>>> "Roldan, Lizette" <Lizette.Roldan@nrc.gov> 02/10/11 10:37 AM >>>

Hi Brian,

The letter is attached. | have also mailed it.

Thanks,

Lizette Roldan-Otero, Ph.D.
Health Physicist

Nuclear Regulatory Commission
612 E. Lamar Blvd., Suite 400
Arlington, TX 76011

Office: 817-276-6596

Fax: 817-860-8263
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MAGNETIC TECHNGLOGIES

Arnavar™

Arnavar™ (UNS #R30007) is a corrosion-resistant,
nonmagnetic age-hardening alloy with good hot
and cald working properties. A cobalt-base high-
strength alloy, it is characterized principally by its
high fatigue resistance, high tensile strength and
torque values. Arnavar is vacuum melted to ensure
uniformity of composition and cleanliness of the
metal.

Forms Available
Arnold can provide this material in strip and foll
forms.

Applications

Flapper valves, power springs, waltch springs,
electronic components, drive bands, and motion
siraps.

General Characteristics

Magnetic Qualities: After exposure o a field of
5000 ocersteds, no residual magnetism can be
detected with a search coil of 50 gauss sensitivity.
Arnavar also has an exceptional combination of
high-strength  and fatigue-endurance limits and
excellent corrosion resistance. It is generally
resistant to pitting, stress and crevice corrosion
cracking.

Mechanical Properties: Mechanical properties,
especially spring properties, are retained to a
satisfactory limit at sub-zero temperatures and up
to about 750°F. The alloy is hard and tough but
capable of cold forming. It is non-magnetic. age
hardenable under controlied conditions, and has a
corrosion resistance in the age hardened condition
that is slightly better than in the untreated state.
This alloy possesses exceptionally high resistance
to permanent deformation, permitting a more
constant delivery of torgque over extended periods.

Physical Properties

As Rolled Aued
260,000-290.000 330,000-360,000
230.000-260.000 225,000-280,000

Tensile Strength (psi)
Yield Strength (psi)

Rockweall Hardness {C) 46-50 54-60
Specific Gravity {g’cc) £.300
Density {In/cu inj 0.300
Coeflicient Linear Expansion {*C, 0-50% 0.0000125
Flectrical Resistivity (ohms/cir mit 1) 600
Thermoelasticty {“C, 0-65%) 0.00051

29,500,000

0.0298 cal/sec/cu cm/‘C

1.00004 at 2000 gauss and 70°F
11,200,000 psi

{Aged) 10.000.000 cycles @ 100,000 psi
in reverse banding

Elasticity Modulus
Thermal Conductivity
Permeability
Torsional Modulus
Fatigue Strength

Arnavar Specifications 1of1

Nominal Chemistry

Cobalt 42.00%
Beryllium 0.04%
Chromium 20.00%
Carbon 0.15%
Nickel 13.00%
Sificon 0.50%
tMolybdenum 2.00%
Tungsten 2.80%
tlanganese 1.40%

lron Balance

Heat Treatment & Annealing

Arnavar derives its properties from a combination
of cold work and heat treatment. Variation in either
or both of these can be made to meet the
requirements for specific applications.

Heat Treatment: 850° - 1,000°F for 3 to 5
hours.

Vacuum fireatment provides a bright finish
which can be maintained during treatment.

Annealing: 2,125° - 2,175°%F for 2 to 10
minutes in a profective almosphere.

Aging: Cold rolled strip is aged at 875°F for 4
hours.

Workability

Cold working hardens the alloy guickly, but even
after rolling it can be sheared, coiled, or stamped
into simple shapes. The percentage of cold
reduction greatly influences the final physical
properties of the material after aging. Arnavar also
remains formable, to a limited extent, after age
hardening.

Machinability
Arnavar is difficult to machine since it work hardens
rapidly in front of the culling tool. Carbide tools are
recommended. Machining should be done prior to
heat treatment.



materiaL No: 10180928
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DESCRIPTION:  WINDOW TARGET ARNAVAR .0

SERIAL NO: !
O J REV:

' LOT: 0000976571
oo UNKNOWN g

ASN: 0BODD967716 RESERVE
PO: 1500776470 EXP.DT.



‘pasn Ajlisusp 8181ou00 piepuels,

00CEY

00ve

8l

(By)
ybrapn

(4219W 21gN9/BY)

Alsua(

(4219WW DI1gND) BWIN|OA

WG X WY X W9

L1 L Sy I8pun ge|s a}alduc)d

'splaiys pue Joubew si Jyblem Jo %66 Udlum Jo By 00v' L€ 89 0} paienajed uonojdAa Jo 1yblem [e10l,

065d ‘| @19l - Joy.

001 JaquiByd WNNoBA

g 90JN0S UO|

g9z Apog Joenx3

0L sjebie}

0009} spieIys

0co'le 1oubey
(B) 1ubivAA usuodwon

sjusuodiod UoJI0joAD

22’1 = 081/S2 812 S| PEOPOM U] 80USIBYIP 8} JO} J0JOB) UONI8II03 8] '€
MYM/IU-YN G/°Q1Z Q O} Pale|nojed Sem | | | SOy 104 PEOBHOM Buninsay "yeis uoncjoA) sussnp yim
walAlejul Aq pauielqo atem || L Sy Ul uononpoud g1 4 1o} sisjeweled peopuom jeoldh] g
WM/IY-YN 08| 18 perodes Sem S[oIe 90USIB8I 8U} Ul Z| L S 9Y) Jof PROPHUOM 8UL "L SJUBWIWOD

000} 00z (1ow) pieiA g1 4

002 G/8le %8em Jad 1y-yn

09 G/ (unw)uswpiequog

ov Ge (\wn) "uno [eoidA

SOA SBA pap|alus-j8s

AON LL NS LL weaq uojoid

21l SQY s8piuy UOJJOJPAD wononpoud g4
so1sAuyd ylesy L1l Sy s,usenp

UOTOPAD Z1L L Sad payusignd 01 UoHOoPAD 11T Sad S,uoeny JO UOSHedWod PEOPHOM

€0-LLE62-CG 9SUaIIT
¥¥28¢-0€0 13200

HILNID TVOIIAIIN S.NIIND FHL




Go8Y 9l
LYS0¥6SE

vLEV' Gl

covL 0L
6v9r 8L
6v9v'8l
1on
pele|Indied

Gaeale
6SYe' Y
(AN AR %]
CEYTELSL
ceveeest
1on
paleIndied

€000°0 oL Gz 00002 Gz (A) 00010¢ 9¢e-10 (eydie’u)
0050°0 oL 000G 00002 0StS (p) €91 Gy-ed |(ewweb'u)
05200 1’0 G2 00002 v'ee (£) 000€01 Ly-eD | (ewweb'u)
0000°0 001 Gz 00002 €9l (A) oo¢s Y1-0 (eudje‘u)
05200 1’0 Gz 00002 8z (A) 692 6E-1v (du)
05200 L0 Gz 00002 Y4 (A) 692 68-1v (eydie‘u)
(#301 x g'ddy) 1on 1on (Bx) (1-Dx bg) Juswole
oney g xipuaeddy | uoissassod | yBlopn |Alaloe oioeds olIHIEH paleAIDY UoloeEsy

"SJUNOWE Paie|Nojed [BNIJE SPI3OXo 1BY] SNjBA SAIJEAISSUOD B S| JUSWS|8 POIBA(]OY UOES IO} S8N|BA UOISSISSOd 8y,

‘6E-1V ‘Ly-BD ‘1D Jol paisl] senjea o} ajgesedwod S| yoiym €-H ‘9¢-10 ‘0F-M 10} pasn sem By/bg Gz JO anjeA SAIIBAISSUOD B {IBASMOH
By/bg g0 se pauoads ag ued g-H ‘9¢-1D ‘0~ 10} Auaioe oyoads sy ‘Auobsied adojosi 184l0, 10} BG 8jge] Ul senjeA Uo pasegq,

' UonIsodwioo umousun Jo siajiws ejaq Jo seinixiw Jo g xipuaddy 0 Hed H4D 0} ul palsi| jou ‘sepijonuolpel
Buimiwe eydje uey) Jayjo apijonuojpel Auy, 0} Siajel Mmojag a|ge) ul ,J8yl0, Se pelage| Juswaje PaleAlldy ay) ‘uoneoylielo 104,
‘pasn sem anjeA 1saybiy ay) ‘papodal alam sanjen Alanoe oyoads ajdinw a1supy £66d ‘Bg sjge ] wouy Ajanoe oioeds,
"B630000Z 89 0} uexe] AjlsaeAIasuod spielys Jo Jubiep,
SREP Oz | Uey) 1o1ealb alill[ey ylim Sadojos| pajeAl}de uoinaN -Spieiys UoljojoAd

1090°0 o} pajeasun 1o} ()G 0E H4D 0L Ul payoads se | > ofjey
L0000 0l S 00¢ 6LE (p) e2LE $G-UN (u'd)

(p)oZL > H L0 0l 00€ 005 (p) g2 9G6-00 (u'd)
00200 oL 0002 00¢ 000GS 1 (p) z'1zL L8L-M (u'd)
0020°0 0l 000¢ 00¢ 000SSL (p) L9y 601-PO (u'd)
00200 0l 0002 00¢ oo%mmv (p) 90°'tvve Go-uz (u'd)

X g-dd DN 10N D - INEMEE)
w0 wumw v q x_nwmaq,q co_wmmwwmon* EAm_v_ov>> >:>A:vawm_mwam SHIHEH nmymzuw,q UoloESY

"SJUNOWE Paje|nojeo [BN)O. Spaadxa 1ey] anjeA SABAISSUOD B S| JUSLS|9 PB]BAIOY UOBS 10} SON|BA UOISSaSS0d 9yl .,
‘pasn sem anjea 1saybiy sy} ‘pepodes a1am sanjea Ajianoe oyoads ejdninw aieypy yeGd ‘g 8jqel wol Ayaloe oyoadsg,
‘BY00E 27 01 uaye) AjpAnealasuod 1eble] pue

{poq Jojoenx3 Jo yBiem pauIquiod 8y} ‘UoNONIISUOD U0A0[0AD SOY [eo1dA) woly suolieueA psjoadxaun o) Junodde of
SAep 0z | uey] Jjeiealb oli-J|ey UM SSd0j0SI paleAljoe uojold Jeblie]| pue Apog J0joelixX3

€0-L1£62-€G -9susdl

P¥28€-0€0 194200

H31N3ID TVOIa3N S.N33ND FHL




£042°9¢
Z¢9tc'8.L0L
Cccol'LSgE

8'8¥
1on
paieinoed

09¥5°0
LGEE0E

616CvE
G98Y 9l

Go8¥' 9l
GO8Y 9l

80G62°0S
0420°Lv601L
1GG8'6Y

912069

L20E9lL¢C

(p)ozL > H

ot 0S 0000G zC (P) 9'vp 6G-e4 | (ewwebu)
02000 00l 0002 00009 ¥S9 INW4 GG-o4 |(ewweb‘u)
05000 oL 005 0000S €Le (p) €91 Gy-ed | (ewweb'u)
00G0°0 L0 0§ 0000S 962 (A) 692 6e-1v (eydie‘'u)
(¥301 x g'ddy) 1on 1on (B>) (1-bx bg) _— .
oley g xpuaddy UOISS9SS0d Wwbepn |Auanoe ooadg paleAoy

- uonisodwod umouyun Jo SIajiie B}ag Jo saunxiw Jo g xipuaddy Og Ued H4D 0L Ut paisi| Jou ‘sapjjonuoipel
Buywe eydje uey) Jayjo apjjonuolpel Auy, 0} slajel Mojsq s|gel Ul S18yl0, Se Pajede] JUsWwale PajeAlldy Sy} ‘UOIEILLE|D 10,
£66d ‘qg sjge woy Ayapoe oyoadsg,
‘B)Y0000S 29 01 USXE] A[DAIIBAISSUOD UOJO[DAD J8pun ge|s 8}a1ouod Jo JyblepA,
SREP Oz | ueuy Ja1ealb ajij-J[ey yiim Sadojos! paleAlloe uoinaN 1004 8181ou0)

80£€0 w0} pajeasun 4o} (P)GE 0E H4D Ol Ul payioads se | > oney
05000 L0 G 00002 8280 IENTe)

(Pozi > H 00} 05 00002 o}% () 28 ge-s  |(ewwebu)
G000°0 0L 05 00002 25 (p) ezie YG-UN (du)
05200 10 74 00002 o4 (K) 60+382°1 or-d |(ewweb'u)
05200 1’0 Ge 00002 Gz (A) 60+382°L 0v-M (d'u)
00000 0001 GZ 00002 GZ (k) gzL ¢-H (ewweb'u)

(P)oz) > H 0l 00} 00002 z29. (P) 9wy 6G-04 |(ewweb'u)
05100 00l 00051 00002 00991 (K 12 GG-o4 |(ewweb'u)
00100 L 00l 00002 9'GL () g'8 yGL-n3 | (ewweb'u)
00010 L 0001 00002 G69 (A) 9¢l ZG1-n3 |(ewweb'u)
05¢0°0 L 052 00002 8z¢e () £g 09-00 |(ewweb'u)

€0-1.€62-€G :9SuU3217

Y¥28€-0€0 194200

Y3LN3D TVOIA3N S.NIFINO IHL




8¥500 w0} pajeasun 4o} (p)SE'0€ ¥4D 0} Ul payioads se | > oney

v8.e'€90} 8¥10°0 oL Gyl 00062 062} (X) 1001 €9-IN | (ewweb'u)
€46¢ /686 00100 001 00001 00052 00vLL ) 2z Gs-o4 |(ewweb'u)
€162 1656 00L0°0 00l 00001 00052 00V L1 X)Lz GG-24 (eydje‘u)
OELlS 00100 1 001 00052 229 ) 2z 09-00 | (ewweb u)
0€.2°1S 00100 L 001 00052 229 (A) 12°g 09-0D (d'u)
19N (301 X g@'ddy) 1on () (1-b3 bg) . uswale
paje|noen oney g xipueddy uoissessod | uBea |AlAnoe oypadg PHIRIEH pajenpoy | 1OHOEC

£6Gd 7 olqeL woyj Ajaioe oyoads,
‘B3000SZ 29 01 usye] Ajlganeaasuod jeubew jo ubiop,
SRep 0z | ueyl Je1ealb all-Jey YUl S8dojos] POJEAJOE UOIINSN JOUDE

00100 w0} pajessun 10} (P)Ge 0E H4D 01 Ul payioads se | > oney

16225819 (P)0ZL > TH 0l 00001 00002 08¢6 (0) 10+320°9 [ vei-as [(ewweb'u)
9800°0 0500°0 L'0 S 00002 €100 (A) 20+316°} | S02-9d (uz'u)
98000 05000 L0 G 00002 €100 (A) 70+316°L | 0Z-9d |[(ewweb’'u)
1on (301 x g'ddy) 1on 1on () (1-b% bg) _— USWBIS | oy
paie|noje) oney g xipuaddy | uoissassod | wybopn |AlAoe oylosds PaIBAIOY

¢66d ‘eg s|qe woly Ajianoe oyoads,
"B%0000Z 29 01 uaxe} A|oAlBAISSUOD SPIBIYS JO BB,
SABp Oz ueul sajealb ajil-ljey Yyium Sadojost pejeAlldY SPIeIyS UCII00AD

0€80°0 wiioj pajeasun 4o} (p)SE°0€ ¥4 0} Ul payioads se | > oney

sl 05000 1’0 g 00005 €880 SIETTS)

1202°1S 0L00°0 ol 001 00005 Ge (p) ezie PG-UN (du)
INTAMS 05000 L 0% 00009 6l (A) €5 09-00 |(ewweb’u)
bi8ege 05000 | 05 00009 vle () 8'g ¥GL-n3 | (ewweb'u)
80Le’8L 00100 L 001 00005 GlY (A) o¢l ZGL-n3 | (ewweb'u)

€0-L/E6C-EG :9SULDIT
yPZ8e-0£0 19320Q
Y¥3LINID TVOIa3aW S.NIIND JHL



"000'GZZ$ J0 @oueINsSSY [elouBUl4 Bujuoissiwwoda 40} sjuswalinbal sjesw siy |
998°0 = /ZE'0 + BESG 0 = OlBY UOISSSSOd |10
12€°0 = SIIo} HVAVNYY 1o} oney [ejo
6£G°0 = ge|s 81840U0d pue sjusuodwod UoJI0[PAD) 10} oney [elo] 2
"000°GZZ$ 10 doueInssy |eoueuld Buiuoissiwwosa( 1oy uonedyljenb
sjenjens o] (senjea g xipuaddy X $301) AQ papIAIp SBHND0IOJW UOISSBSSOd Buisn auop alem suofje|nojed oney 8yl °|

”wEOEEoO
6£5°0 = oljey |eo]
82000°0 wJoy pajessun 1o} (P)GE 0E H4D 0} ul pauoads se | > oney
228,701 GZ000'0 0L GZ 00€ 0601 (A 125 09-00 | (eydie‘u)
6¥¥. 0 (p)ozL > H oL g 00¢ €6/ (P) 12 8G-0D (d'u)
€L0z'2 £0000°0 00} Gz 00¢ 8zl (£) 1001 €9-IN (d'u)
1N (¥301 x g'ddy) 1on () (1-Dx bg) ) IENTETS
pajejnojen oney g xpusddy uoissessod | Wbl |AlAnoe oyoeds SHIHIEH pareaoy | Loroood

‘pasn sem anjea 1saybly oy} ‘pepodal alem sanjen Ayanoe oyoads ejdiynw aisypy p6eGd ‘g ejqe ] woul Alianoe oyoads,
SAep ¢ | ueyl Ja1ealb ajij-j[ey yiim Sedojost paleAlloe uoinaN -Apog J0JoBnx3

€0-L.£62-€G :9suadl7
¥¥28¢€-0€0 :184200d
H31IN3D TVYOIa3N S.NF3ND FHL




'sesodind BuiUOISSILLILWIODaP 10} papnioul Sem ZzZ-WnIpog o Aljigissod ay} ‘1eays 9ads YyAYNYY 92U} Ul pawiiyuo jou ubnoyly ¢
"JusWaINSEaLl 82IN0S Ja1 0g-07) 8y} Buyoiew spiotiuso Mesdojoyd 09-00 moys Jou pip sa|dwes 10} YYAYNYY ulog 'z
‘JuUsWaINSeall 82IN0S |81 G-00) 8y Buiyolew spionuso yesdojoyd JG-00 pemoys sojdwies |10} HYAYNYY uiog 1

ISjUsSWILOD
0810 80L1L ozy 96/1 829 (Agsz ZzZ-eN (eude'd)  |(payloads jou)
wnisaubeypy
08L°0 8011 0zv 96.1 829 (P)L 96-09 (ewweb‘u) (%z'8L)
uolj
wnJypoeds ul (Plogt L8L-M (ewweb'u) (%82)
paiuspl jou Cmuwmc:._.
96/°0 099t Zv69 8/€2 59 (p)292 1§-0D (eydie‘d) (%Eel)
[OX0IN
9150 9/1¢ GZee 1208 Ly (pezie PS-ui (u'd) (%02)
wnituoayp
wnujoeds ul (Neg 09-00 (ewweb'u) (%ZP)
peyjuapt jou yeqod
110J/8LIN20.I0IW (NdD) (ndo) (WdD) plosjuad ajll JleH SEETE] uonoesy jusws|3
paInsean BAy Ziuswainseay | LuswaInses|y yeadojoyd paleANoy HYAYNYY
shep 0Z1 < M-y Uim sadojost pejeAloy

JU/HW §°0 = 81.J 8insodxs 80BLUNS UM (10} JEABULY PIO (Z# JUswainses|y
YW $°0 = o184 9INS0dX8 90BUNS UM (10} JBABULY PIO :L# JUSWAINSEa

“MOJaq SUOLBINDIBS Ul Pasn Sem ohel INdD/AlARoR painsesw JsayBbly au) ‘sisAjeue aAlleAIasSUOD 104 |

SSjusliulo)
590000°0 07001 G9°0 €59 09-0D
£60000°0 ZoceTl G9'0 11§ 09-0D
Z91000°0 8y81 €0 ¥9 15-00

WdD (NdD) {eunoouoiw) piojjuay | 824n0g 1SIN
/8UNJ0I0ILLE JUSWsINSEaN >t>_uo< v_mmaouocn* aduslialay

000g smden  uswnysuj Buuno)d

SISATVNY WNNY1LO3dS 1104 dVAVNAY




‘'shep 0z > ai-JJeH SH 0} enp WiNs oieY [B10] WO} PEPN|OXa SBM 9G-07) '€
‘SJUNOLLIE PBIRINOIED [BNJOR SPaB0Xa 18U} OnjeA SAIBAISSUCD B S| JONPOId PaiBAIOY Yoea 10} AJAROY UOISSSSSOd 8yl "¢
Wy 000'SzZz$ 104 Uoneoylienb sjen|eAs 0} Joyoe; uoneoldiinw ay} se pasn sem 0L 7

(301 x g "ddy / Analioe uoissessod) Buisn pajenojeo sem asodind aoueINSSY [RIOUBUL 10§ OBy By L

‘SjUBWILLION
12€°0 = OljeY jejol

.00 L0 7 g'Le G680 810 ¥ 09 ¢ EN

10 7A €18 GG8'0 810 L 09 96-00

0l paypuepljou 17 09 L8L-M

G20 L0 0S¢ 9'91L¢ 19°¢ 9/°0 i 09 160D

2000 oL 00¢ 414" VA4 250 17 09 PG-UIN

l paujuepl jou 14 09 09-00

(ba01 x g-ddy) 0N alIN20J0IW aunooJoIW oy/eunsooiw | jloyeunsoioml | (Jypdw) bpy Aedop ui ENEE

oney g xipueddy U0ISSa8S0d 2101 paisnipy painseapy aoeung Bay S|10} 10 'ON paIBAIIDY

G/ v = HWg 0 / HWg's Ag pajoelloo sem jio) pio yoes jo Ajanoe au) ‘yoeoidde aaljeAIesuoD & Buisn
U/ W g's = SJ10j 02 / JWIS/ SI s|ans| Ajianoeolpel pajeas|e yum s|iof Jo Buipeas soeuns sbeseae syl
Iy G/ sem s|io} po gz Inoge Buuiejuod Beq onseld e soy Buipeal aoepns 3saybly sy

“JU/HW g°0 9A0QE Sajed ainsodxa pey sjlof pPjo 8y} Jo %ee AlesN

“18UIB1UOD PES| B Ul Palojs aie S[I0) P|o 09 0} 0S JO |E10} B pue sieak ¢ A||eoidA} st pouad Aeosap sy
"[esodsip o} Joud sjaAs| punoibyoeq 0} AeDap 10} Palols aie S|I0) JBABUIY PIO

- N ®m W

:suonipuod Buimoijo) ey} uo paseq st sisAjeue Bujuoissiwwosep Buimoljo) sy




