N REPLY
REFER 70

REFEMSE LOGISTICS AGENMCY
DEFENSE NATIONAL STOCKPILE CENTER
8725 JOHM J. KiNGMAN ROAD, SLHTE 3339

FT. BELVOIR, VIRGINIA 220605223

DNSC-0Q February 26, 1994

MEMORANDUM FOR DNSC-P
SUBJECT: Summary of DNSC Zirconium Cre-Baddeleyite Analyses
Enclcsed is a summary of zirconium ore-baddeleyite

(Pile-111) analyses performed by the Luvak inc., Boylston,
MA. This summary is the average of 13 random sample

If you need additional information, please contact B.71.

Min of my staff.

GILES E. LEPAGE,

Director

Directorate of Quality Assurance
& Technical Services

Attachment

Federat Recycling Program ?-; Printed on Recycled Paper
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ANALYSES OF DNSC ZIRCONIUM ORE - BADDELEYITE

2123106
Percent by Weight (Dry Basis) 7
Minnimum
Pile No. Depot Zr02 (%) HfO2 (%) Sio2 {%) TiO2(%) . Fe203 (%) ARRO3 (%) Ca0 (%) MgO (%) Y203 (%) P2085 (%) Cuo (%) Tho2 (%) U30R (%) Cro3(%) v20s (%)
111 New Haven, IN 53.4 0.55

18.9 1.19 4.39 4.40 220

1.15 0.15 0.25 c.017 0.103

0.24 0.285 0.089



CODE- 586 NOTIFICATION OF STOCKPILE INSPECTION
1. NAME ARG LOCATIGN OF GaPaT S5 Fagy LTV 15 NAME ANG
DLA/DNSZ

TYPE OF ZIRCONIUM - ORE
New Haven Depot, IN 46774-9544 COMMODITY  Baddelyite Maferial
D

& SERIAL NG,

44
4 REGION HMQ

ALAST 6. TYPE OF

A 1-Jun-95 STORAGE AND Open Storage Area 7-A, Pile # 111 ana 1A
" Storage Pad

T B. THIS SPECIFIC DEPOT Type "C
= 24-Jan-96 AREA

7. NAME AND TITLE OF PERSON REGPONSIBLE FOR MATERIAL TA. TEL NOG. OR CODE
FREDERIC W. BROOKS, DEPOT MANAGER 19 749-5953

7B. EXTENSION

INSPECTION DATA {Check and complete. Expiain negulive responses.)

8 STORAGE A, Storagg Faciities Are of the T!E Prescribad in the Storage Manuat
B. Storage Facilities Are Maintained in Good Order.

9. MATERIAL A. Material I Stored in the Manner Prescribed in the e Manual.

B. Material i3 Free of Deteriariration, Infestation, Contamination, Cc:mmingmjgl Mlgmticn and Erosion,

10. RECORDS A. Denct Manuger Confirmed that afl entries have boen Fostod,

XXXXXFﬁ

B. Depot Postings indicate Last RR No, 19349 Deated

7-Sep-78

28-0ct-g2

b B3

Last OSR No. 18296 Dated
11. UNITS Qg Indicated in Itern 14. reflacts Postings and agrees with actual and/or computed count.
12. SECURITY ANDI Sacurity and Fire Protection 8ré being provided in accardance with Quailty Assurance and Materiais

FIRE PROTECTION Inspection Handbook and Storage Manual Requirsments.

>

13. CONTAINERS, [A. Matenial s Stored in Proper Contalners {Chack anly i applicable)

FILES OR B. All containers, Piles and/or Units Are Marked ag Prescribed In the Storage Manual,

OTHER UNITS [C. Condition of Containers {1y cLASS )
{Give exact number in Clasa {H under remaries) %

X
()} cLAssT F)'mas‘"ﬁ
% %

14. DESCRIPTION OF CONTAINERS, PILES, OR OTHER UNITS
PROGRAM| TYPE (Pra, case, [WIDTH | LENGTH HEIGHT | Diam- g WEIGHT OF UNIT TOTAL NUMBER OF
2. ingot, bale win.) a. 3 8. ETER | (1}GrROSS (2} NET UNITS

NDS _|Pile # 111 285" | a5 Bulk 31,981,398
I

NDS |[Pile # 111.A 100" | 200 Contaminated materiaf Bulk 2,783,708

Total material = 34,765,104

Thewaightswaretakmfmmedepot%remrdcards.
Matsrialisaacessamobytmckonail safvica.

* Radioactive hhterial'signsarapostadonmefenoesmmndingmepile.
Radivactive Report is affached.

usual authority) *:&;
None
17. QA. DIVISION Q. A. ZONE BRANCH SUPERVISORY QA,
DISTRIBUTION | ORIGINATING DEPOT [ STOCKPILE OP. iviSiON "] CONTRACTING OFFICER
o FINANCE OTHER HMQB, DNSC-O
18, NAME OF INSPECTOR P& oF prnl)

_William J. T, 0AS

26-Jun-96
DLAH FORM 30, Ju 93 erated version of DLAH Form 3 Dec as
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e 1 | Dase
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DEFENSE LOGISTICS AGEMNCY
DEFEMSE NATIONAL STOCKPILE CENTER
8725 JOHN J. KINGMAN ROAD, SUITE 3339

FT. BELVOIR, VIRGINIA 22060-5223

NOREPLY
HEFER TO

DNSC-Q February 26, 1596

MEMORANDUM FOR DNSZ~HM

SUBJECT Summary of DNSC Zirconium Cre-Baddeleyite Analyses

Enclosed is a summary of zirconium Cre-baddelevite
(Pile-111 & 111-A) analyses performed by the Luvak Inc.,
Boylston, ‘MA. This summary is for your information onliy:
not to be handed out to any prospective buyers. Thank you
for your assistance.

If you have any Jquestions, please contact B.I. Min of

nmy staff,
C&)@s ’ , SR.
Chief, Technical Support and
Commodities Division
Attachment

Federal Recycling Program ‘p Frinted on Recycled Paper




ANALYSES OF DNSC ZIRCONIUM ORE - BADDELEYITE

Percent by Welght {Dry Basis)

2/20/86

Sample Minnimum
I3} Depot Zr02 (%) HIO2(%) SI02(%) Tio2 (%) Fe203 (%) A203(%) CaO (%) MgO (%) Y203 (%) P205(%) CuO(%) Tho2 (%) U308 (%) CrO3(%) V205 (%)
1 New Haven, IN 58.4 054 187 1.20 477 474 0.52 0.83 0.14 0.27 0.019 G.080 0.24 0.42 0.084
2 New Haven, iN 58.0 0.55 126 1.09 434 4.21 066 0.85 017 0.25 0.010 0.082 0.25 017 0.082
3 New Haven, IN 57.6 0.60 175 1.45 3.66 4.18 057 0.96 0.15 0.32 0.011 0.093 025 0.29 0.093
4 New Haven, IN 61.2 063 19.1 1.27 3.83 4.20 0.32 0.45 0.32 0.019 0.089 0.24 0.19 0.093 0.15
5 New Haven, IN 58.9 0.64 18.7 1.19 365 3.74 069 1.31 0.19 0.32 0.008 0.096 0.29 0.37 0.095
6 New Haven, IN 534 0.54 19.6 1.16 3.96 4.14 1.73 0.99 0.15 025 0.006 0.088 0.34 0.33 0.075
7 New Haven, |N 548 0.54 18.0 1.29 4.03 434 283 1.33 0.15 0.27 2.006 0.1 .33 010 0.087
8 New Haven, IN 546 0.54 19.7 1.28 4.20 4.84 252 1.31 0.14 0.25 0,008 0.10 027 0.15 o1
9 New Haven, IN 429 047 203 1.1 494 5.80 597 257 0.13 0.27 0.019 0.10 017 0.33 0.093
10 New Haven, IN 461 0.53 208 1.21 524 5.72 4.03 1.74 0.15 0.27 0.021 0.094 018 117 0.079
11 New Haven, iN 439 0.42 186 1.06 4.48 3.98 3.99 1.58 0.12 0.23 0.010 0.088 0.20 019 0.068
12 New Haven, IN 54.9 0.58 220 1.05 456 320 1.89 0.46 0.1 0.24 0.008 0.083 0.21 0.052 0.068
13 New Maven, IN 43.8 0.54 230 1.09 5.46 4.14 3.06 (.81 0.085 0.34 0.008 0.086 0.25 0.044 0.070

Pile111 Average: 53.4 0.55 18.9 1.1 4.39 4.40 2.20 1.15 0.15 0.25 0.017 0.103 0.24 0.285 0.089
14 New Haven, In 0.68 0.020 204 D.22 2.96 3.22 27.0 8.94 0.008 0.062 0.019 0.11 <0.005 0.021 0012
15 - New Haven, IN 6.58 0.071 25.7 0.47 7.89 6.81 16.6 1.97 0.010 0.078 0.016 0.074 <0.005 0.028 0.020

111-A Average: 363 0.046 23.1 0.35 5.43 5.02 218 5.46 0.009 0.070 0.018 0.092 <0.005 0.025 0.016

Pile 111-A is a contaminated pile.



ANALYSES OF DNSC ZIRCONIUM ORE - BADDELEYITE

Percent by Weight (Dry Basis)

2/20/96

Sample Minnimum

b Depot ZrO2 (%) HfO2 (%) sio2 (%) TiO2(%) Fe203 (%) ARO3 (%) CaO (%) MgO (%) Y203 (%) P205(%) CuO(%) Tho2 {%)} U308(%) cro3(%) vos {%)
1 New Haven, IN 58.4 0.54 187 1.20 477 4.74 0.52 0.83 G114 0.27 06.019 0.080 0.24 0.42 0.084
2 New Haven, IN 58.0 0.55 12.6 1.09 4.34 4.1 066 0.65 0.17 0.25 0.010 0.082 0.25 0.17 0.082
3 New Haven, IN 57.6 0.60 175 1.45 3.66 4.16 0.57 0.96 0.15 0.32 0.011 0.093 0,25 0.29 0.093
4 New Haven, IN 61.2 0.63 19.1 1.27 3.83 4.20 0.32 045 0.32 0.01g 0.089 0.24 0.18 0.083 0.15
5 New Haven, IN S5B.9 0.64 187 1.19 365 3.74 0.69 1.31 0.19 032 0.008 0.095 0.29 0.37 0.095
6 New Haven, IN 53.4 0.54 1986 1.16 3.06 4.14 1.73 0.89 015 0.25 0.006 0.083 0.34 0.33 0.075
7 New Haven, iN 548 0.54 18.0 1.29 .4.03 434 263 1.33 0.15 0.27 0.006 .11 0.33 0.10 0.087
8 New Haven, IN 546 054 19.7 1.28 420 4.84 252 1.3 0.14 025 0.008 0.10 0.27 0.15 0.1
9 New Haven, IN 428 0.47 203 1.11 4.94 580 5.97 2.57 0.13 0.27 0.019 0.10 017 0.33 0.092
10 New Haven, iN 461 053 208 1.21 524 572 4.03 1.74 0.15 0.27 0.021 0.094 018 117 0.079
" New Haven, IN 439 0.42 1686 1.06 4.48 3.98 399 1.58 012 023 0.010 0.088 0.20 0.19 0.066
12 New Haven, IN 549 0.58 220 1.05 4.56 3.26 1.89 0.46 0.11 0.24 0.008 0.083 0.2 0.052 0.068
13 New Haven, IN 488 0.54 23.0 1.09 5.46 414 3.06 0.81 0.085 0.34 0.008 0.086 0.25 0.044 0.070
14 New Haven, [N 0.68 0.020 204 0.22 2.96 3.22 27.0 8.94 0.008 0.062 0.019 0.1 <0.005 0.021 0.012
15 New Haven, IN 6.58 0.071 257 0.47 7.89 6.81 16.6 1.97 0.010 0.078 0.016 0.074 <0.005 0.029 0.020

ZrOZ-RT.XLS



(

RECORD OF SAMPLES T

RANSMITTED AND REQUEST FOR ANALYSES

t. Dawe 2. PURCHASE OR SALES CONTRACT NO, 3. EXVESSEL (¥ any) 4. PROGRAM 5. RELEASE NO,
19-Dec-85 ID LA300-96-M-0014 NIA NDS | NIA
6. MATERIAL (Grade andior type) 1. NUMBER AND ADDRESS OF REGION CONCERNED
Zirconium Ore DLA/ONSZ Hammond Zone
Baddaleyite Materiai 3200 Sheffisid Ave HMQ

Hammond, N 46327-1002 219-937-5383 Ext 111 FAX (219) 748-5284
B. NAME AND ADDRESS OF ANALYST 9. NAME AND ADDRESS OF MATERIAL SUPPUER/PURGHASER
Luvak Incorporated Attn:Joseph F. F| lanagan Defanse Logistics Agency / Defense National Stockpile
722 Main Street P.O. Box 597 New Haven Depot Stats Rt, 14 East .
Boylston, MA 01505 {508) 869-6401 New Haven , IN 46774-9544 {219} 749 - 5853 FAX- (219)749-8467
TO THE ANALYST -t i fequasted that anaiyses, ncluding preparation ¥ Y, in with stated provisions
and specifications, be made on Samples dentifiad betow.
ANALYSTS GOVERNMENT NUMHER AND WEIGHT
SAMPLE NQ, SAMPLE NO. LOT NO. AND MARKS TYPE OF UNITS OF LoT
Samples No. Samplas No,
1-15 1-15 1-15 15 11bs Cang wwmu&mwnupmmmm
Net Waight Pite 111
31,981,402
Net Weight Pile 111-A
2,783,706
5. MANNER TRANSMITTED 16, DETERMINATION
{1 TAKEN : X[ ALL CHEMICAL, AND 1 1 THE FOLLOWING ONLY par Contract
BY ANALYST [] DELVERED DIRECT PHYSICAL REQUIREMENTS Per
[x) BY MAIL [X] BY EXPRESS O F SPECIFICATION NO. DLA300-96-M-0014
17. AUTHORITY OPEN MARKET BASIS
[ %] SERVICE 1l FOR WHICH NO {l BY AGREEMENT (1 OTHER
CONTRACT EXISTS WITH SUPPLIER {Specity)
18. PURPOSE 15. PORTIONS GF THE PREPARED SAMPLES SHALL BE DISTRIBUTED BY ANALYST TO
[x] GOVERNMENT {) UMPIRE 7 MATERIAL
CONTROL [ OTHER (Specity) {Specity) SUPPLIER ** Additional Materiat
[} UMPIRE {] OTHER PURCHASER Retained @ Supplier.
I} GENERAL {Spectly)
INFORMATION
20. DATE SAMPLED - 21. PLACE SAMPLED 22. DISPOSITION GF SAMPLES
6 - 13 NOvVgs NEW HAVEN DEPOT 180 DAYS
23. REMARKS {# more space, 1 raquired, continue on separats sheet}
Samples # 1 - 15 1.3 Lpg Average Weight Each,
- £y
Ty - 24. DISTRIBUTION
NO. ICOPIES OF THIS FORM NO. i ANALYSIS CERTIFICATES
MATERIAL SUPPLIER/PURCHASER
ORIGIAL uamm:ynsammum.mamm QUALITY ASSURANCE DIVISION
AND TWO (2) shall accompany the sample, Qs copy shail ba compisted by REGION SHOWN N [TEM 7
analyst and sant 1o region 3hown in iam 7.) OTHER {Speciy)
] DIRECT TO REGION IN TEM 7 Dsfenss Logistics Agency
1 = TQUALITY ASSURANCE Division Defense Nationa Stockpile Canter
1 RETAINED BY TRANSMITTER DNSC-Q
OTHER (Spacify} 8725 John J, Kingman Rd., Suite 3338
' FT BELVOIR, VA 22060-6223
(703) 767 7642 FAX- (703) 767.7613
F25. REQUESTS BY (Sgnalure and Tie) ~ 6. RESULTS REQUIRED BY (Dats) 27, SAMPLES RECENVED
‘@Md{,% A BY (Signatire) B, DATE
WMGD&NBL QAS Per Contract

DLAH Form 35 Dac 88 A camputer-generated form




DEC 13 '3

% 13:58 FRAOM DHSZ--HH TO HH FPAGE . DB3
LEC=-18=1995% 14:53 DHSC- U3 ea7 @2t P.B2
Farm Appeavan PAGE T OF
ORDER FOR SUPPLIES OR SERVICES OMO o, 03040107 6
- Contractor must submit four copies of invaice.) Expies Dec 31, 1903
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+ #7vd to the: Qiile of MARRgement o Hudgat,
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i Dporstions ond Meparts, 1216 Jdeflesun Divd Higrwiny,

eN| E PROCUREMENT QFFICIAL IDENTIFIED IN ITEM S,
1. CONTARSTIAURCH ANARM HO. 7, GRUVENY ONDEA MO, 3. DATE OF onot A, EQUITIGNIMURGH ALGWEST HO. I PHORTY
i 1YVagtesyng { i
DLA300-96-M-0014 951212 . wed
9, IOUED 1Y cane [ - . P2 POINIBTERED 0 4 wthor thans 61 cung ] T B
Defense Logistivs Agency ATTN: Kerti B, Chambers i A DELIVERY fon
Defense Natianal Stockpile Center {706) 767-5498 X, s
3723 Johm J. Kingman Road, Ste. 3339 R
Fart Belvair, VA 22060-6223 . A [ tiee snectutc # omen
9. CONTRASTON cnor I - '-""""“'J " FAMLTY GODE | _ ,! ’13 Dﬂ!\é’ég ;: FON POINT BY fscer ?1' ;_. M.'\ﬁf ¥ nusmiss
* Luvak, Incomporated * e e vt e >‘:"-- oy 2ot
NAMK AND 722 Mnjﬂ Su“l ].‘—2 IECOUNT TEMNAS vl V&ll".lﬂ A
Anoniss . Q. Hox 597 [ Netd0 . .. vewttigwes
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.Sk m—“”.‘-‘. oo coasr .Hr;ﬂ..ﬂ};mnm WILL BE MaLE gy T (=610 l
. . [ — . . o ARK ALL
Defepse National Stockpile Canter Defense Finance and Accounting Sesvices ,.,.';’,,.m AN
ATTN: Kerti B, Chamibers - ATTN: DFAS-CO-LC-OF FAREME WITH
8725 John J. Kingman Rosd, Suits 4523 P.Q, Box 369016 Sunttiaiit an
Fort Belvair, VA~ 22060-6223 Culumbus, QH 43239016 e Niimien
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12, ACERUNTING AND AMADPAIATION DATELGCAL USE

9760100.5145 Q01 P772,30 QT 25.27 533181

$3420.00

N .
.‘,'-- q.-—- ! .\""
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. .. AECENTRG 1 '....._......_.....-.. O S
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1 | 1
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o . | ! ?
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£.'f§?.-' a'r'de'r;-'vf et by &, nmﬂ;-ﬁ:‘;ir"d M\. ‘E mw-—&- Cag T e 42000
unf qrInpitY spgamad hakowy an . - M :
encinet, Sy wv: ROZELYN E. DURANT conrractivemnperng ofmcen ! PRI -
20, GUANTITY Me COVUMN 20 1A BEEN ; 27, o, NG, MO voUCHERNO, - dae.
. ACCEFTED, Ay PEIMNAS TU THE o :
[ ] wweecren D Receves [ CONIAAGT ERGEeT A3 e _ . Ljees o ;
_ . v | papmia 42, FAR By ! 32, ADUNT VEINALD SOPRGT bOR |
T ' :
DA " SGRAYORE OF ATROREE SEVERRME RIS ATIVE [ P Fad Trkek mpaman — "
9.1 €Ul i1ie acuoim 16 21901 nt v fon payrant, o ‘—J COMPUTE t s
. . - T e { 26, iLL oF LA o
WAIE SGRAYTTRE ARG TITUE Gr CERTIPRGG GrrmEn { 1 j L ‘ ]
na n.-nrfn".'ﬁ.ai T aa AEAVAHN B Hatack e ; ET A f-jAﬂ ALLEIVEL 1;&: '-!'Q‘Il'ﬁ._-t;.‘;ufmgﬂ. [';‘_-m MCAUNT H;.;M:E; ¢ ‘!m.g- waatrs aanwiald P Ainn i



DEC 18 *95 1a3:5p FEOM DNSZ-HM TO NH PAGE . @@

DEC-18=1995 i14:57 DN3C-Q T3 687 0271 P.21

Yl ad

1212 P8
DEFENSE LOGISTICS AGENCY

PEFENSE NATIONAL STOCKRILE CENTER

8725 JOHN J. KINGMAN ROAD, SUITE 3339
FT. BELVOIR, VIRG] NIA 22060-8223

W REPLY
REFER TQ )

DNsC-0 December 18, 1995

MEMORANDUM FOR DN5Z~HM

SUBJECT: Request for Zircenium Ore-Baddeleyite samples
Shiipment to Analytical Laboratory

The Luvak, Inc. Laboratory has been awarded the
analytical sarvicge contract for fifteen sz ples of Zirconium

Ore-RBaddeleyite., Pplease 5end all the samples to the
following address:

Luval, Incorporated

122 Main Street

P.0O., Box 597

Boylston, MA 01505
FPhone: (508) %6%-6407
Fax: (508) 369-6213
ALtn: Joaeph p. Flanagan

I awm enclosing 3 Copy ©f Order for Services for the
Contract No: DLA300-96-M-0014.

if you have any Questions, please contact B.I. Min of

my staff. .
GILES E. LEPAGE !
Director .
Directorate of Quality Assurance
& Technijical Services
Attachment

Fedorol Racyeling Program L, Printed on feoyclrd Papar



ZRCONIUM ORE
NEW HAVEN pepoT
NOVEMBER 7, 1045

PILENO, 111 S [ {PH.E NO. 1114

LOT NO., - 1 2 3 4 5 8 7 8 9 10 | 11 | 12 | 48 TDTAH . bj 15 |TOTAL
Sleve Size 4° No, of ivg 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00 } 0.00 | 0,00 0.00 | 0.00 0.00 ! 0.00 { 0.00
Percent of Sampia 0.0 | 00 00 0.0 | 0.0 0o 00 ] 00! 00| 0o 0.0/ 00 ] 00 0.0 00100 00
Slava Siza 2* No, of Ihg 0.00 | 3.75 | 0.00 0.00{ 0.75 | 2.50 0.50 | 0.50 | 1.00 2.25 1 0.50 | 1.00 0.00 | 12.75 | 0.00 | 0.00 | 0.00
Percent of Sample 0.0 |144] 00 00730 98 20 [ 20| ag 87119 | 38 O.l'.;r 3.8—] 00 | 00/ 00
Slave Size 1° No, of 1hg 7.25]1 525 | 6.25 5,751 8.50 | 3.25 8.50 | 5.50 | 5.50 | .25 7.25 ] 6.25 | 5.5 78.7ﬂ L?LTS 4.25 | 7.00
Percant of Sampla 27312021235 735 34.3 1127/ 26.0 | 21 802121243282 24.3 | 20.6 | 238 1 1..0 18.7 1 138
Sleve Size 1/2* No. of 1bs 6.50 1675/ 8,50 | 5.75 7.50 | 500 { 6.75 9.25 | 6,75 | 7.00 7.50 1 7.75 | 8.25 93.25 5.50 | 3.00| 8.50
Parcent of Sampla 2451259 320 23412303 196 27.0136.8/ 259 27.2 | 291 | 30,1 324 282 220|118 187
Slave Siza 1/4” No, of 1hs 5.25 | 5.00 | 6.00 7.00{4.25 ] 7.25 8.25 | 6.00 | 7.25 4.50 | 6.25 | 7.25 7.25 | 70.50 5.00 450 | psg
Percont of Sample 19.8 | 18.2 | 225 2857 17.2{ 284 25.0 (237 278 17.51 2431 28 1 284 | 238 200178 | 18.8
Siava Size 1/4* No. of I 7.50 | 5.25 | 5.75 5.00) 3.75 | 7.50 | 5.00 4.00 | 5.50 | 5,75 | 4,25 3.50 | 4.75 | 88.50 11.76/13.75] 2550
Parcent of Sampla 283 | 20.2 | 21,7 245]152 | 204 20 1158} 212 224 185/ 136/ 188 20.5 L47.2 53.9 ] $0.0
Total No, Lbs, 26.501 26.00/ 28.50 24.50124.75/ 25,50 25.00125.2525.00 25.75]25.75/25.75 125.50 332.75] ’ 25.00/25.50 J 50.5

Note: Total sample taken from pile 111 was 332.75 pounds,
Total Sample taken from pile 111.4 was 50.5 pounds,
There were no four Inch and larger pieces in the sample,

The four inch and larger pieces seem to be located at the base of the pite,

We estimate that four inch and larger size pieces comprise 1% or less of the pile.
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IN REPLY
REFER TO

DEFENSE LOGISTICS AGENCY
DEFENSE NATIOMAL STCCKPILE CENTER
8723 JOHN J. KINGMAN ROAD, SUITE 3339

FT. BELVOIR, VIRGINIA 22060-6223

DNSC-0 December 4, 1995

MEMORANDUM FOR DNSC-P

SUBJECT: Zirconium Ore-Baddeleyite Analytical Laboratory
Technical Evaluation

As requested, we have completed the technical
evaluation of three bid proposals for solicitation number
DLA300-96-0~0014. Based on the Technical evaluation, we are
recommending the contract be awarded to one of the following
bidders: Laboratory Testing Inc. or Luvak Inc. Both
laboratories are capable of performing Zirconium Ore-
Baddeleyite analysis as specified,

If you have any question, please contact B.I. Min of my

staff,
,/@.,@.&.% ,
GILES E. LEPAGE
Director
Directecrate of Quality Assurance
& Technical Services
Attachment

Federal Recycling Program L} Printed on Recycled Paper




Zirconium Ore-Baddelevyite Analytical Laboratories Technical

Evaluation
Bidders
LTT Luvak NSL
Past Performance B+ B+
Personnel B+ B+
Method A A
Q.C. Procedure B B
Equipment A A
Facility B+ B+
Overall Rating B+ B+ N/A

N/A: Not acceptable because NSL is proposing to obtain
Zirconium Dioxide by difference rather than by
analysis as specified in the solicitation.



<%
COMMODITY INSPECTION REPORT [ X} SALES {_) PROCUREMENT <
CONTRACT NUMEER COMMODITY Zirconium PROGRAM INSPECT REPORT NO. ;
DLA302-96-M-0052 Baddeleyite,Ore NDS 1 S
RELEASE OR S/l NUMBER LOT NUMBER REGION NUMBER DATE OF INSPECTION
N/A Sub Lots 1-15 Hammond Zone 6 -13 Nov 95
PURCHASER OR CONTRACTCQR ADDRESS {71 7)238-9331
Andrew S, McCreath & Son Inc. 610 Willow St. Box 1483 Harrishurg, PA 17105-1453
CONSIGNEE OR SUBCONTRACTOR ADDRESS
N/A
PERSON CONTACTED (NAME & TITLE) LOCATION OF MATERIAL INSPECTED
Frederic W. Broaks, Depot Manager New Haven Depot New Haven,IN 46774-9644
INSPECTION, SAMPLING AND ANALYSIS DESCRIPTION oF PACKING {INCLUDE TYPE OF CONVEYANCE)
SAMPLES TAKEN [ X) ANALYSIS | ) {X) Yas Zirconium Baddelayite, Ore
8Y CONTRACT BY PURCHASER DLA (13) 25 Ibs Sub. lot samples were selectad from pile 111
SAMPLER/ANALYST OR CONTRACTOR Which containg 31,981,402 Ibs waight of record,
WITNESSED | ) YES { } NO WITNESSED { )YES { )NO {2) 25 Ibs Sub. lot sampies were selected from the contaminated,
OTHER TYPES OF ANALYSE NO. UNITS pite 111-A that contains 2,783,708 lbs weight of record.
(15) Sub Samples selected & PER
Processed and on hold for a Lab. PER Sea attached sub lot record which is divided into grit sizes and
1o send sampies, PER quantity.
INSPECTION IDENTITY OF SAMPLE
VISUAL 100% { FORWARDING DATE Open All sampling and sieve size requirements were accomplished by
DIMENSIONAL 100% |SAMPLE NUMBER 15 the Quality Assurance Specialists on site.
FOR MARKING 100% JLOT NUMBER 1 of 16

DISTRIBUTION OF SAMPLES {GIVE COMPLETE ADDRESS)

DESCRIBE METHOD OF INSPECTION, SAMPLING AND/OR SAMPLE PREPARATION (USE ATTACHED SHEETS, IF NECESSARY)

Ahove listed samples wore selected Screened for specific siave size and recordad.

See attached record for sieve size and percentage information of each sub lot size and quantity.

McCreath & Son Inc. was contracted to crush and split each sub-lot sample into two {2) 1-lbg,
samples one (1) laboratory and one (1} reserve sampie. The crushing was complete as of 11/13/95,

Samples are in hold status @ New Haven Depot

QUANTITY APPROXIMATE
[TEMORLOT NO. | QUANTITY| AccePreD QUANTITY VALUE aTy DESCRIPTION OF MATERIAL
SAMPLED { OR SOLD REJECTED REJECTED
Lhs Lbs Zirconium Ore {Baddelayite)

Pile-111 332,75 332,75 4] Pile-111 {26} one (1} ibs samples wera obtained one {1)
Laboratery and one (1} Reserve from each sub-jot.

Contaminated Pile-111-A Contaminated (4) one Ibs samplas were obtained,

Pile-111-A 50.5 50.5 4} ene {1) Laboratory and {1) Reserve from sach sub-lot,
Samples ars ready to be shipped to analytical Laboratory on your

rsquest,

AEASON FOR REJECTION

[ X ) Q.A. DIVISION { X ) Q.A. ZONE BRANCH { ) SUPERVISORY Q.A.

DISTRIBUTION { X ') ORIGINATING DEFOT { X} STOCKPILE DIVISION { ) CONTRACTING OFFICER
{_} FINANCE n { ) CONTRACJOR . { X ) OTHER (SPECIFY) HMOB
INSPECTOR (SIGNATURE) Uy Aend, - DATE
(v
Clarence McDaniel, QAS \ Bi({ Till, QAS 21-Nov-95

DLAH FORM 32, May 83 Thia form iz & Gomputer generated varsion of Form DLAH 32

—

. Dec 88



ZIRCONIUM ORE BADDELEYITE
NEW HAVEN DEPOT
NOVEMBER 7, 1995

PILE NO. 111 PILENO. 111-A
LOT NO. 1 2 3 4 5 8 7 8 9 10 | 11 ] 12 | 43 TOTAL 14 | 15 [TOTAL
Sleve Size 4" No. of Ibs | 0.00 | 0.00 0.00 ] 0.00 | 0.00 | 0.00 | 0.00 0.00 ) 0.00 ) 0.00 0.00] 0.00 0.00 | 0.00 0.00 0.00| 0.00
Percent of Sampla 00100 00|00/ 00 0000/l 000000 00)00/00] 00 00100} 00
Sieve Size 2" No. of tbs | 0.00 | 3.75 0.0070.00}075] 250 0.50 0.50 | 1.002.25 | 0.50 | 1.00 0.00 | 12.75 0.00)]0.00; 0.00
Percent of Sample 0.0 | 1447 00 { 00| 3.0 88 120 20|38 87 18 1381 00| 38 001 o00| oo
Sieve Size 1"No. of Ibs | 7.25 | 5.25 6251575850325 (650 5.50 1550 (6.25| 7.25 | 6.25 525 | 78.75 2.751425] 7.00
Percent of Sample 27.3|20.2| 235 235 3431127260/ 21.8] 212 243282243 206 23.6 1101 16.7 ] 13.8
Sieve Size 1/2" No. of bs | 6.50 | 6.75 8.50 [ 5.75|7.50 {500/ 6.75 9.2516.75| 7.00 [ 7.50 ) 7.75 8.25| 93.25 5.50| 3.00{ 850
Percent of Sampla 245259 ] 320/ 234 303 19.6 | 27.0 ) 36.6 | 250 ) 272 2911301324 282 2201118 187
Sieve Size 1/4" No. of Ibs | 5.25 | 5.00 6.00]7.00]4.25] 725625 6.0017251450]|625] 7.25 7.25 | 79.50 5.001450{ 950
Percent of Sampls 1981192} 226 285 172 284 1250|237 ) 278175 24312811284 238 2001176] 186
Sieve Size 1/4” No. of bs | 7.50 | 5.25 5.7516.00 /375 | 7.50 | 5.00 4001550 575] 425 | 3.50 475 | 68.50 11.75;13.75| 25.50
Percent of Sample 28312021217 245( 152 294 20 [ 158 212223 16.5] 136 186 | 20.5 4721539 | 500
Total No. Lbs. 26.50)26.00! 26.5024.50/ 24.75 25.50]25.00/25.25| 26.00! 25.75 25.75125.75125.50] 332.75 25.00{25.50| 50.5

Note: Total sample taken from pile 111 was 332.75 pounds.

Total Sample taken from pile 111-A was 50.5 pounds.

There were no four inch and larger pieces in the sample.

The four inch and larger pieces seem to be located at the base of the pile.

We estimate that four inch and larger size pieces comprise 1% or less of the pile.
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DEFENSE LOGISTICS AGEMNCY
DEFENSE NATIONAL STOCKPILE CENTER
8725 JOHN J. KINGMAN ROAD, SUITE 3339
FT. BELVOIR, VIRGINIA 220606223

N REPLY -
REFER TO DNSC Q

October 25, 1995

MEMORANDUM FOR DNSC-p

SUBJECT: Request for Zirconium Or

@ - Baddeleyite Analytical
Services

This is a request for a purchase order to perform
chemical analyses for fif

teen (15) samples of zirconium ore
~ baddeleyite.

A total of fifteen samples will be taken from DNSZ-HM:
New Haven Depot., New Haven, IN.

Estimated cost will be under $20,000.00.

Enclosed are the Statement of Work for analytical
services and a list of th

e laboratorias toc be contacted for
the solicitation.

GILES E. LEPAGE
Director

Directorate of Quality Assurance
& Technical Services

Attachments

. - ‘ 3/ ,' ) \ e
9760100.5145 001 P772.30 o7 25.25 533181 jb
Contract No: DLA30096_OO]4

Faderaf Recyeling Program &a Printed on Recycled Paper



I. STATEMENT OF WORK
The Contractor shall provide all labor, supervision,
facilities, supplies, equipment, and services necessary.for

chemical analyses of fifteen (15) Government furnished/delivered
samples of Zirconium Cre-Baddeleyite.

II. PERIOD OF PERFORMANCE

The term of this contract shall be for the period of one
hundred and twenty (120) days from the date of award.

III. SAMPLE IDENTIFICATION/TRANSMITTAL

All samples will be supplied by the Government and delivered
directly to the testing laboratory. A DLAH Form 35, Record of
Samples Transmitted and Request for Analzses, will accompany all
samples forwarded for analysis by the Government Representative.
All samples will be identified by a DLAH Form 34, Sample
Identification Label, or equivalent.

IV. ANALYSIS

a. Each sample shall pe tested for the complete chemical

analysis to the number of decimal points as listed in the following

chemical requirements for Zirconium Ore-Baddeleyite.

b. All proposed methods of analysis shall be identified for
each element or compound for which analysis is required and the
methods shall be acceptable to the Government. The Contractor

Elements Percent by Weight (Dry Basis) Test Method
Zirconium Dioxide (Zr02) 65.00 Min,.
Hafnium Oxide (Hf02) 1.00 Max.
Silica (5i02) 20.00 Max.
Titanium Dioxide {TiD2) 0.50 Max.
Ferric Oxide . (Fe203) 10.00 Max.
Aluminum Oxide {A1203) 5.00 Max.
Calcium Oxide (CaQ) - 0.20 Max.
Magnesium Oxide (Mg0) 0.20 Max.
Yttrium Oxide (Y203) 1.00 Max.
Phosphorus Pentoxide (P205) ~ 1.00 Max.
Copper Oxide (Cu0) 0.02 Max.
Thorium Dioxide (Tho2) 0.15 Max,
Triuranium Octoxide (U308) 0.50 Max,
Chromium Trioxide (Cr03) 0.01 Max.

Vanadium Pentoxide (V205) 0.10 Max.



V. SAMPLE RETENTION

The analytical samples shall be retained for a period of ninety
(90) days after contract completion. Thereafter, the Contractor
may dispose of the material at its discretion.

VI. ANALYSIS PROCEDURE MODIFICATION

No modification to the analysis procedure shall be valid unless
issued in writing by the Contracting Officer.

VII. REPORTS

a._ Certificate of Analysis. The Contractor shall Prepare a
Separate Certificate of Analysis containing the test results for
each sample. The certificate shall be completely typewritten in
English except for the original signature of the responsible
individual.

b. Certificate of Analysis Contents. The Certificates of
Analysis shall include the complete chemical analysis, percent by
weight. The Certificates of Analysis shall make no comment as to
whether the material meets or does not meet the maximum or minimum
limits of the specification, The following information shall also
be listed on the Certificate of Analysis:

Commodity Name
DLA Sample Number
Date of Analysis
Name of Analyst
Contract Number

VIII. DELIVERY OF REPORT

results shall be fifteen (15) working days (Saturday, Sunday, and
Federal Holidays excluded) after receipt of each sample at the
Contractor’'s laboratory. The original plus one copy of each report
shall be sent via overnight delivery service to the address shown
below:

Defense Logistics Agency

Defense National Stockpile Center

Director

Directorate of Quality Assurance and Technical Services
8725 John J. Kingman Rd. Suite 4528

Ft. Belvoir, VA 22060-6223

No copies of the Certificate of Analysis shall be furnished to any
other person except as directed by the Contracting Officer. The
Contractor is not to discuss sample analysis status, procedures, or
results with any other party unless approved by the Contracting
Officer.



IX. DELAY IN PERFORMANCE

of this contract, as Soon as conditions permit, pending final
resolution of the problem(s) causing the delay.

X. ACCEPTANCE /PAYMENT

contract. For the burpose of payment for services, the term "date
of completion of performance of Services" shall be deemed the date
the report is accepted by the Government. The Government will have
five (5) workdays to accept or reject the report after receipt, In
order to expedite payment, send a copy of the invoice to the
address in paragraph VIII.

XI. SUBCONTRACTING PROHIBITED

There shall be no subcoﬁtracting of any portion of the work
contained in this contract,

XII. HEALTH WARNING

information carefully prior to submitting a bid, This data sheet
should be reviewed carefully by all who use, handle, transport,
and/or store this material. Guidance in these documents should pe
adhered to and communicated to all involved.

XIII. PRE-AWARD SURVEY

The offeror’s facilities,'equipment, qualifications of key
personnel, laboratory methodology, and past performance and
exXperience may be subject to a Pre-award survey.
XIV. EVALUATION FACTORS

Offerors will be evaluated in the following areas in descending
order of importance Supported by documentation submitted as
outlined in Paragraph Xv:

a. Past performance and experience.

b. Qualifications of key management and technical bpersonnel ,

C. Laboratory analytical methods and manuals.



d. Quality control procedure.
€. Equipment.
f. Facilities.
g. Price.
XV. CONTENTS OF OFFER

Each offeror shall submit the most current information, within
the past three (3) years if possible, as follows:

&. Qualifications of laboratory bersonnel, including names,
education, and individual experience. :

b. Detailed analytical methods to be used.

c. Past performance, including the names of customers,
addresses, names of contact points, and telephone numbers.

€. A list of analytical equipment to be used, including make,
model, and year manufactured.

f. Contractor facilities.

g. Price.



| SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION |
DEFENSE LOGISTICS AGENCY FOR EMERGENCY SOURCE INFORMATION
DEFENSE NATIONAL STOCKPILE CENTER CONTACT: 1-615-366-2000

1746 JEFFERSON DAVIS HIGHWAY
CRYSTAL SQUARE 4, SUITE 100
ARLINGTON, VA 22202

CAS NUMBER: 1314-23-4
RTECS NUMBER: ZH8800000

SUBSTANCE: BADDELYITE {ZIRCONIUM ORE)

TRADE NAMES/SYNONYMS :

ZIRCONIUM DIGXIDE; ZIRCONIC ANHYDRIDE; ZIRCONIA; ZIRCONIUM(IV) OXIDE;
BADDELEYITE; ZIRCONIUM ANHYDRIDE; ZIRCONIUM OXIDE (ZRO2); ZIRCONIA (ZR0O2);
ZIRCON ALBA; ZIRCONIUM WHITE; ZIRCONIUM OXIDE TABLETS PATINAL {EM SCIENCE);
O2ZR; DLA25635

CHEMICAL FAMILY:
Metal oxide

CREATION DATE: 07/01/92 REVISION DATE: 03/30/95

COMPONENT : BADDELYITE (ZIRCONIUM ORE)
CAS NUMBER: 1314-23-4
PERCENTAGE: 100.0

OTHER CONTAMINANTS : NONE

CERCLA RATINGS (SCALE 0-3): HEALTH=U FIRE=0 REACTIVITY=0 PERSISTENCE=3
NFPA RATINGS (SCALE 0-4): HEALTH=U FIRE=0 REACTIVITY=0

EMERGENCY OVERVIEW:
Odecrless, tasteless, white to yellow-brown, heavy, amorphous
POwder or monoclinic crystals.

No significant target effects reported.
Handle with caution.

POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EFFECTS: No information available on significant adverse effects.
LONG TERM EFFECTS: No information available on significant adverse effects.
SKIN CONTACT:
SHORT TERM EFFECTS: No information available on significant adverse effects.
LONG TERM EFFECTS: May cause redness of the skin.
EYE CONTACT: i
SHORT TERM EFFECTS: No information available on significant adverse effects. j
LONG TERM i i



INGESTION:

CARCINOGEN STATUS:
OSHA: N
NTP: N
IARC: N

SKIN CONTACT:

FIRST AID- Remove contaminated Clothing and shoes immediately. Wash with
Soap or mild detergent and large amounts of water until no evidence of
chemical remains (at least 15-20 minutes). Get medicail attention
immediately.

EYE CONTACT:

FIRST AID- Wash eyes immediately with large amounts of water Or normal saline,
occasionally lifting upper and lower lids, until no evidence of chemical
remains (at least 15-20 minutes). Get medical attention immediately.

INGESTION:

FIRST AID- If vomiting occurs, keep head lower than hips to help prevent
aspiration. Treat Symptomatically and Supportively. Get medical attention
if needed.

NOTE TO PHYSICIAN
ANTIDOTE:
No specific antidote. Treat Symptomatically and supportively.

FIRE AND EXPLOSION HAZARD:
Negligible fire hazard when exposed to heat or flame.

EXTINGUISHING MEDIA:;
Extinguish using agent suitable for type of surrounding fire,

FIREFIGHTING:
No acute hazard. Move container from fire area if possible. Avoid breathing
vapors or dusts; keep upwind.

FLASH POINT: no data available
LOWER FLAMMARLE LIMIT: no data available
UPPER FLAMMABLE LIMIT: no data available
AUTOIGNITION: no data available

HAZ ARDOUS COMBUSTION PRODUCTS :
Thermal decomposition may release toxic and/or hazardous gases.
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OCCUPATIONAL SPILL:
For large spills, Sweep up with a minimunm of dusting and pPlace into suitable
clean, dry containers for reclamation or later disposal.

__...__..,._._..__....__-.__.____..__.__.___...._._.___.__....__._.______.._.__.___....__..__.....____..._._...__....__.__..,__....__.__._

EXPOSURE LIMITS:
ZIRCONIUM COMPOUNDS (as Zr):
5 mg/m3 OSHA TWA: 10 mg/m3 OSHA STEL
5 mg/m3 ACGIH TWA; 10 mg/m3 ACGIH STEL '
5 mg/m3 NIOSH recommended TWA; 10 mg/m3 NIOSH recommended STEL
S5 mg/m3 DFG MAK TWA (total dust);
50 mg/m3 DFG MAK 30 minute peak, average value, 1 time/shift

Measurement method: Particulate.filter; acid; inductively coupled plasma;
(NIOSH Vol. III # 7300, Elements).

**OSHA revoked the final rule limits of January 19, 1989 in response to the
11th Circuit Court Of Appeals decision (AFL-CIO v. OSHA) effective
June 30, 1993, see 29 CFR 1910.1000 (58 FR 35338) *+

VENTILATION:
Provide 1local exhaust ventilation System to meet published exXposure limits.

EYE PROTECTION:
Employee must wear splash~proof or dust-resistant safety goggles to prevent
€ye contact with this substance.

Emergency eye wash: Where there jis any possibility that an employee’s eyes may
be exposed to this substance, the employer should provide an eye wash
fountain within the immediate work area for emergency use.

CLOTHING:

substance.

RESPIRATOR:
The following respirators and maximum use concentrations are recommendations
by the U.s. Department of Health and Human Services, NIOSH Pocket Guide to
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Chemical Hazards; NIosy criteria documents or by the vU.s. Department of
Labor, 29 CFR 1910 Subpart z.
The specific respirator selected must be based on contamination levels found
in the work pPlace, must not exceed the working limits of the respirator and

ZIRCONIUM COMPOUNDS (as Zr):
25 mg/m3- Any dust and mist respirator.

50 mg/m3- Any dust and mist respirator @xXcept single-use and quarter-mask
respirators,
Any supplied-air respirator.
Any self-contained breathing dpparatus,

125 mg/m3- Any powered, air—purifying respirator with a dust and mist filter.
Any supplied-air respirator operated in a continuous-flow mode.

250 mg/m3- Any air—purifying, full-facepiece respirator with a high“efficiency
particulate filter.
Any powered, air—purifying respirator with a tight—fitting

500 mg/m3- Any supplied-air respirator operated in a bressure-demand or other
bositive-pressure mode.

Escape- Any air—purifying, full-facepiece respirator with a
high—efficiency particulate filter.
Any appropriate'escape—type, self-contained breathing apparatus.

DESCRIPTION: Odorless, tasteless, white to yellow~brown, heavy, amorphous
powder or monoclinic crystals.

MOLECULAR WEIGHT: 123,22

MOLECULAR FORMULA: ZR-02

BOILING POINT: 9032 F (5000 ¢y

MELTING POINT: 4919 F (2715 C)

VAPOR PRESSURE: no data available

VAPOR DENSITY: not applicabile
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SPECIFIC GRAVITY: 5.6-6.2

WATER SOLUBILITY: insoluble

PH: not applicable

ODOR THRESHOLD : no data available

EVAPORATION RATE: not applicable

SOLVENT SOLUBILITY: Soluble in nitric acid and hot concentrated sulfuric,
hydrochloric, and hydrofluoriec acids; insoluble in alkalis.

HARDNESS (MOHS): 6.5

CONDITIONS TO AVOID:
Prevent dispersion of dust in air.

INCOMPATIBILITIES:
ZIRCONIUM OQXIDE:
No data available.,

HAZARDOUS DECOMPOSITION:
Thermal decomposition may release toxic and/or hazardous gases.

POLYMERIZATION:
Hazardous pPolymerization has not been reported to occur under normal
temperatures and bressures.

ZIRCONIUM OXIDE:
CARCINOGEN STATUS : None.

ACUTE TOXICITY LEVEL: No data available.

TARGET EFFECTS: Poisoning may affect abraded skin.

AT INCREASED RISK FROM EXPOSURE: Persons with bPreexisting skin disorders.

HEALTH EFFECTS
INHALATION:
ZIRCONIUM OXIDE:
500 mg(Zr)/m3 Immediately Dangerocus to Life or Health.
ACUTE EXPOSURE- A single intratracheal instillation to rats produced
fibrogenic and proliferative changes and Sclerosis in lung tissue.
CHRONIC EXPOSURE- Inhalation €Xposure studies to zirconium oxide for 30
days, 60 days, and 1 year at 75 mqg, 11 Mg, and 3.5 mg Zr/m3, respectively,
resulted in no detectable effects in animals. Industrial exposure to
Zzirconium Compounds has revealed No respiratory or other pathological
problems. However, one study reported pulmonary granulomas in rabbits
exposed to zirconium compounds .,

SKIN CONTACT:
ZIRCONIUM OXIDE:

CHRONIC EXPOSURE- Repeated or Prolonged contact to abraded skin may cause
allergic granuloma, characterized by red-brown, firm, shiny, erythematous,
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nontender papules which generally disappear Spontaneously, but slowly,
persisting for months or years.

EYE CONTACT:
ZIRCONIUM OXIDE: _
ACUTE EXPOSURE- No available data.
CHRONIC EXPOSURE- No available data.

INGESTION:
ZIRCONIUM OXIDE:

ACUTE EXPOSURE- Gastrointestinal absorption is poor and therefore oral
toxicity is low. Ingestion of small doses equivalent to 2, 4, 8, or

ACUTE AQUATIC TOXICITY: no data available
DEGRADABILITY: no data available
LOG BIOCONCENTRATION FACTOR (BCF): no data available

LOG OCTANOL/WATER PARTITION COEFFICIENT: no data available

Observe all federal, state and local regulations when disposing of this
Substance.

TSCA STATUS: v

CERCLA SECTION 103 (40CFR302.4) :
SARA SECTION 302 (40CFR355.30) :
SARA SECTION 304 (40CFR355.40) ;

SARA SECTION 313 (40CFR372.65)
OSHA PROCESS SAFETY (29CFR1910.119):
CALIFORNIA PROPOSITION §5:

2=z

SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40 CFR 370.21)
ACUTE HAZARD: N

CHRONIC HAZARD: N

FIRE HAZARD: N



REACTIVITY HAZARD: N
SUDDEN RELEASE HAZARD: N

COPYRIGHT 1984-1995 MDL INFORMAT

DLA25635

Page 007 of 007

ION SYSTEMS, INC. ALL RIGHTS RESERVED.



LIST OF LABORATORIES

1.

Laboratory Testing Inc.

120 Mi11 Street, P.0. Box 249
Dublin, PA 18917

Attn: Lee E. Dilks

Phone: (215) 249-9898

Fax: (215) 249-965¢

Luvak Inc.

722 Main Street, P.0. Box 597
Boylston, MA 01505

Attn: Jpseph Pp. Flannigan
Phone: (508) B69-6401

Fax: (508) 869-6213

NSL Analytical Services Inc.
7650 Hub Parkway

Cleveland, OH 44125

Attn: Steven M. Podolan
Phone: (216) 447-1550

Fax: (216) 447-0716



IN REPLY
REFER TO

DEFENSE LOGISTICS AGENCY
DEFENSE NATIONAL STOCKPILE CENTER
8725 JOHN J. RINGMAN RD. STE. 3339

FT. BELVOIR, VA 22060-6223

DNSC-Q October 19, 1995

MEMORANDUM FOR DNSZ-HM

SUBJECT: Zirconium Ore-Baddeleyite Sampling

Stockpile No. of

Depot Pile No, Weight (1bs) Samples
New Haven, IN 111 31,981,402 13
New Haven, IN 111-a 2,783,706 2

Total: 15

For sampling Purposes, divide Pile #111 into thirteen
(13) approximately equal lots and divide Pile #111-A into two
(2) equal 1lots. One sample shall be taken from each lot and

reflecting particle sizes of the lot. Each sub-sample shall
be approximately 5 pounds and combined five (5) sub-samples
will make one (1) gross sample of 25 pounds,




Perform sieve tests for each 25 bPound gross sample using
the U.s.A. Standard Sieves: 4-in., 2~in., l1-in., 1/2-in. and
1/4-in. sieves, and report percent pPassing each sieve.

particle sizes with a mechanical crusher, or by hammers or
mauls if no crusher is available. Make sure to Prevent
contamination of other material in the crushing process.

plastic bag in a sample can for a laboratory sample, and shall
be identified by a DLAH Form 34 label. The sample container
shall be sealed, with Dran Form 35 inside, and be marked by
identifying the sample with the sample number, contract
number, lot number, name of commodity, date sampled, and pPlace
Ssampled. The remaining sample shall be put into another
container, identified, and stored at the depot as a reserve
Sample.

The same sampling procedure shall be used for each
sample. When all the sampling has been completed, there shall
be a total of fifteen (15) samples for the laboratory andg
fifteen (15) samples for z reserve.

Please review the baddeleyite Materialsg Safety Data Sheet
for safety Precautions.

If you have any questions, contact B.I. Min of my staff
on (703) 767-7622.

GILES E. LEPAGE
Director
Directorate of Quality Assurance

& Technical Services
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Continuation - DLAH-30 Page-2
Radiological Survey
24 May 7Jun 95

Safety:

Equipment Procedure:

The procedure utilized during this survey involved three (3) integral parts: T
1 Instnnnenraﬁon/Cah‘bration
2. Equipment
3. Source Chip Check

All radiological equipment is checked for <alibration, proper operation using a CS-137 source chip.

3. Physical Survey

The subject materials were surveyed in two (2) seperate warehouss and one ( 1) open storage area.
They were monitored using the FAG 40F§ Bosimeter model 56002 and the Eberline E-120 Geiger counter
calibration date the FAG 8/5/94 dus 8/5/05 and the E-120 10/31/94 due 10/31/95, T
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2.

3.

4.

R | 1-60
23 November 1944.

ARMY AND NaVY WMUNITIONS BOARD
Nashington, D, g;

MATERIAL ACCEPTANCE SPECIFICATIONS

ZIRCONIUM ORES - BADDELEYITE

DESCRIPTION

This specification covers two Types (™A" ang "B%) of baddeleyite,
the natural zirconium dioxide Sametimes called zircite op zirkite, in-
tended for the production of ceramjcs and the alloy ferrozirconium,
respectively, to be accepted by transfer from other Government Agencies,
CHEMICAL AND PHYSICAL REQUIREMENTS :

All material shall conform to the following:

8. Chemical Requirements;

TYPE mgw TYPE npe

Zirconiua Dioxide (2102) infomum 708 Minimm o%
Silica (5i05) Maximum 25% Maximum 25

b. Physical Requirema;:ts:

Not more than 25 percent of any lot of efither Type mA® op
Type "B* material shall Pass a }-inch Tyler Standard Screen.

PACKAGING
Material shall pe supplied in bmlk,
INSPECTION



JUN - 6 1985

DNO

Settlement of Contract No. GS-00-DS~(S)- 43102
DNC

Reference your memo dated May 5, 1986 regarding the settlement of
Contract No. GS-00-DS-(S) 43102. The following information is
provided to clarify the proposed agreement.

1. Scales are available at the New Haven Depot and the weighing
will be done at the Governments expense. The Government will
also be responsible for providing weight certificates.

2. Safety, Health and the Environment

relocation project. GSa will issue these badges and maintain
records of 311 radiological monitoring as required by the Nuclear
. RegulatorymﬁommiSSion. (NRC) . _ _ § e

B. Prior to outloading, the piles will be adequately wetted
Lo reduce any potential dust generated during the outloading of
the baddelyite ore.

C. Upon completion of each truckload, the transport vehicle
will be properly tarped to prevent the loss of material. In
addition, radiological monitoring of (3) sides of the truck and

D. Upon complete relocation of the baddeleyite ore, GSA will
survey the underlying surface of the piles for radiation, This
surface, if necessary, will be by €xcavated by Phillip Brothers
until radiation levels recorded are equal to background, The

E. A1 shipping papers shall be properly annotated
Radiocactive - [SA shipped in accordance with 49 CFR 173.425
through 441,

3. All material from Jeffersonville and Columbus, Ohio will be
Sampled by GSA however, pile integrity need not be maintained at
the New Haven Depot. A1l material will be added to the existing
pile at New Haven, gsa will properly shape and trim the pile as
required at no cost to Phillip Bros. g



4, Regarding the zZirconium meta} powder, the pgovernment will
take the following steps to Ultimately dispose of this material,

k. One guart container of material will be submitted to g
Qualified laboratory for analysis to comply with the
Environmental Protection Agency EP Toxicity Test and to meet the
State of Indiana disposal requirements.

B. A second quart container of this material will pe
submitted to Chem Waste Management, Fort Wayne, IN for their
analysis.

C. Upon completion, a Material Profile Sheet will pe
completed znd submitted to Chem Waste Management for State
“bproval to dispose of this material in the State of Indiana.

D. Upon anticipated approval of the State Environmental
Department, Chem Waste Management will properly package this
material inpteo approved 1lab packs, transport it, and dispose of
ths material at the Fort Wayne, In disposal facility.

perform the EP Toxicity Test will be pzid for by the Government.

F. The cost of Chem Waste Management analysis, 1ab
packaging, transportation and disposal shall be psid by Phillip
Brothers. Estimated cost $4,500. This is an estimated cost for
removal. This price may vary depending on the amount of material
allowed to be lab pPacked into one container. We have estimated
367.00 per drum for disposal at 100 1bs. per drum, $200.006 for
transportation and $3,000.00 to lab pack the material by
qualified Chem Waste personnel .,

G. We expect to have a more definite cost estimate for the
Zirconium Metal Powder disposal within 6 weeks.

entire arrangement one more time, to insure all aspects have been

ROBERT M. O'BRIEN
Director
Storage Operations Pivision

cc: Off. fijje - DNO(Settle/pm)
D, DN, DNo, Reilly

DNO:KREILLY:pm:X535-7I45:itx 6/5/86
RET:DNO:KREILLY:maj:x535~7145:6/5/86
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Personnel Equipment Cont.

(9)Ez Pocket Dosimeter Victorean/362
(15)Ba V-138 Dosimeter used for backup
(16)Ea  Thermolluminegcent Dosimester TLD'S (Film Bagges) Rotated Quarterly with the Army
Lexington, KY,
Pocket dosimeter are assigned only when duties require actual exposure in the handling stored licensable
commodities. Film badges are issued each time personnel are in the general vicinity of source material
Bvaluation of film badges is provided by USAIRDC, US Army TMDE ACT., Lexington, KY,
Source Chip C8-137 is available at New Haven Depot to check equipment accuracy.
L Records Inspection:
Accurate records a;emain:ainedbytheRPOandareinmﬁsthctorymndiﬁon.
2. Training: '

All personnel are trained as to commodities and leve! of radiation in each area of responsibility, in
addition to Data Safety Sheet and Hazardous Material

g,

ot



I. STATEMENT OF WORK

The Contractor shall provide a1l1 labor, Supervision,
facilities, Supplies, equipment, and Services necessary for
chemical analyses of fifteen {15) Government furnished/delivered
samples of Zirconium Ore-Baddeleyite.
IT. PERIOD oF PERFORMANCE

The term of this contract shall be for the period of one
hundred and twenty (120) days from the date of award.

IIT, SAMPLE IDENTIFICATION/TRANSMITTAL

directly to the testing laboratory. A DLAH Form 35, Record of

Samples Transmitted and Request for Analyses, will dccompany ail
Samples forwardedq for analysis by the Government Representative.
All samples will be identifieqd by a DLAH Form 34, Sample
ldentification Label, or equivalent.

= dlicll Lapel .

iv. ANALYSIS

A, Each sample shall be tested for the complete chemical

analysis f£o the number of decimal points as listed in the following

chemical requirements for Zirconium Ore-Baddeleyite,

B. All pPreposed methods of analysis shall be identified for

each element or compound for which analysis is required and the
methods shall he dCceptable to the Government., The Contractor
shall indicate the proposed method of analysis for each element
specified below:

Elements Percent by Weight (Dry Basis) Test Method
ZEMents =L A=LGNt(Dry Basis) === Aethod

Zirconium Dioxide (Zr02) 65.00 Min,.
Hafnium Oxide (Hf02) 1.00 Max.
Silica (5102) 20.00 Max.
Titanium Dioxide {Ti02) G.50 Max.
Ferric Oxide (Fe203) 10.00 Masx.
Aluminum Oxide (A1203) 5.00 Max.
Calcium Oxide (Cad) 0.20 Max .
Magnesium Oxide {MgQ) 0.20 Max.
Yitrium Oxige (Y203) 1.00 Max.
Phesphorus Pentoxide {(P205) 1.00 Max .
Copper Oxide (Cu0) 0.02 Max.
Thorium Dioxide {(Tho2) 0.15 Max.
Triuranium Octoxide (UJ308) 0.50 Max.
Chromium Trioxide (Cro3) 0.01 Max,
Vanadium Pentoxide {(V205) 0.10 Max .



V. SAMPLE RETENTION

The analytical samples shall be retained for a pPeriod of
ninety (90) days after contract completion., Thereafter, the
Contractor may dispose of the material at its discretion.

[

VI. ANALYSIS PROCEDURE MODIFICATION

No modification to the analysis procedure shall be valid
unless issued in writing by the Contracting Officer,

B. Certificate of Analysis Contents

The Certificates of Analysis shall include the complete
chemical analysis, percenr by weight. The Certificates of Analysis
shail make no comment as to whether the material meets or does not
meet the maximum Or minimum limits of the Specification, The
following information shall also be listed on the Certificarte of

Commodity Name
DLA Sample Number
Date of Analysis
Name of Analyst
Contract Number

VIII. DELIVERY OF REPORT

Maximum time for completion of analysis and Teporting of
results shall be fifteen (15) working days {Saturday, Sunday, and
Federal Holidays excluded) after.receipt of each sample at the
Contractor's laboratory. The original plus one Copy of each report

shall be sent via overnight delivery service to the address shown
below: A

Defense Logistics Agency

Defense Naricnail Stockpile Center

Director

Directorate of Quality Assurance and Technical Services
8725 John J. Kingman Rd. Suite 4528

Ft. Belvoir, va 22060-6223



Contractor is not to discuss sanple analysis status, procedures, or
results with any other party unless approved by the Contracting
Ctficer.

TX. DELAY IN PERFORMANCE

Any delays in berformance shall be reported by telephone
within eight (8) hours to the Contracting Officer. The reason(s)
for the delay and the Corrective action being taken shal}] be
explained in detail. The Contractor shall proceed diligently with
performance of this contract, as soon as conditions permit, pending
final resolution of the problem(s) causing the delay.

X. ACCEPTANCE/PAYMENT

contract. For the burpose of payment for Services, the term "date
of completion of performance of Services" shall be deemed the date
the report is accepted by the Government. The Government will have
five (5) workdays to accept or reject the report after receipt. In
order to expedite Fayment, send a Copy of the invoice to the
address in Paragraph VIIT.

XI. SUBCONTRACTING PROHIBITED

There shall be no Subcontracting Of any portion of the work
contained in this contract.

XIT. HEALTH WARNING

As part of this Statement of Work, a specific detailed
Materials Safety Data Sheet has been pProvided. This data provides
specific toxicity and health related data for the pProtection of
human health ang the environment . Bidders shoulg review this
information carefully prior to submitting a bid, This data sheet
should be reviewed carefully by all who use, handle, fransport,
and/or store this material. Guidance in these documents should be
adhered to and communicated to al] involved,

XIIT. PRE-AWARD SURVEY
The offeror’s facilities, equipment, qualifications of key
personnel, laboratory methodology, and bast performance ang

exXperience may be subject to a pre-award survey,

XIV. EVALUATION FACTORS

A. Past performance and eXperience.,



B. Qualifications of kKey management and technica
personnel.,

C. Laboratory analytical methods and manuals.

D.  Quality confrol procedure.

E.  FEquipment.

F. Facilities,

G. Price,

XV, CONTENTS OF OFFER

Bach offercr shall submit the most current information,
within the past three (3) years if possible, as follows:

A. Qualifications of laboratory personnel, including names,
education, and individual experience.

B. Detailed analytical methods to be used.

C. Past performance, including the names of customers,
addresses, names of contact points, and telephone numbers.

E. A list of analytical equipment to be used, including
make, model, and Year manufactured.

. Contractor facilities.

G. Price.
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GS-OO-DS-(S)-&BlOZ BADDELEYITE - (ZIRCONIUM DIOXIDE)
Item A % %
No, Storape Location Pile No, Short Tons Zr0yp 8i0»
1 GSA-FSS Jeffersonville Depot 1 1,054 65,80 22,03
Jeffersonville, Indiana
2 GSA-FSS Casad Depot 111 7,821 67.63 18,39
New Haven, Indiana
3 Defense Cbnstructfon Supply Center 3,6,7, and 8 7,124 67.63 18,39
Columbus, Chio
15,999
ZIRCONIUM MEFAL POWDER (In Metal Cans)
‘ Pounds
5 GSA-FSS Casad Depot 2,000

New Haven, Indiana

Tvpical Analysis

89% Zr (Mectallic) | -

Maximum Acid Sol, Calcine .05
" Fe .30
" Al .10
" H .20
" ci .03
H S1 .10

" Sn .75

pA
Ua0g

0.32

0,40

S O

EXHIBIT A
Page 7
%

HEf 0>
0,70

0.81

0.71

NOTE: The analytical data for each item were
obtained by the Government at the time of
dcquisition and are believed to be correct
but no guarantee or warranty is made thereof
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NATIONAL STOCKPILE ~JECIFICATION P-60
23 November 1944

GENERAL SERVICES ADMINISTRATION
FEDERAL SUPPLY SERVICE
STRATEGIC & CRITICAL MATERTALS BRANCH
MATERTAL PURCHASE SPECIFICATIONS

ZIRCONTUM ORES - BADDELEYITE

DESCRIPTION

This specification covers two Types ("A" and "B") of
baddeleyite, the natural zirconium dioxide scmetimes called
zircite or tirkite, intended for the pProducticn of ceramics
and the alloy ferrozirconium respectively.
CHEMICAL AND PHYSICAL REQUIREMENTS .

All matertal chall conform to the following:

8. Chemical Requirementss

Type "A" Type ”B"

Zirconium Dioxide (2r0s) Minimum 75% Mintmum 65%
Silica (8100) - - Maximum 20%

b. Physical Requirements:

Not more than 25 percent of any lot of either Type "A"
or Type "B" material shall Pass a 1/2-inch Tyler Standard Screen.

PACKAGING
Material shall be supplied in bulk,
INSPECTION

Material shall be subject to inspectiom and analysis by the
purchaser op its,designee. ‘

Ps8-112701-5C-3-50



Badde levite Ore

l. Combine all three Piles into one.

2. Obtain grab sample for analysis from all three piles. DpDNI
will provide instructions for obtaining samples.

3. Obtain moi sture samples as follows (assuming 10 ton trucks):

Jeffersonville - Truyck #1 and #50
Columbus - Truck #I,#100,#200,#300,#400,#500,#600

5. Send grab samples to laboratory for chemical analysis.
Analyze for 2Zr0, and Sio - Report in percent by weight on
dry basis to twé decimal “places.

Prepared by DNI
5-14-86

June 27, 1994

}—}'Wé) This net authomizotion g Proceed On-Q?
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UeS. GENERAL SERVICES ADMINISTRATION EMERGENCY CONTACT
OFFICE OF DEFENSE KEVIN REILLY
18TH & F STREET NoW, {202} 535-7145

WASHINGTON D.C. 20405
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. _ ‘AT 0N FHAZARD AND GAmMpm,
Do&s wor ADEQUATE (y ADDpRESr RAPIA ’* CAS-NUMBER 13823-29-5

SUBSTANCE: THOR IUM NITRATE RAp 2 TIoN C°Nﬁ027<ATro~'J‘J FiI i BADE{J

TRADE NAMES/SYNONYMS 5 SAFE DISTAMNCE frop, VETOR AL A
THORIUMUIV) NITRATE TETRAMYODRATE; THOF TUM{4$ ) NITRLTES FISTRVM £ 7
NITRIC ACID, THIRIUM(44) salt (BLI,9C1): THORTUM TETRANITRATE : e 9171:

247 — -
GSA23470 'hON//OIQI‘\/G

CHEMICAL FAMILY:

INORGANIC SALT AND RABIAT, G

- SiekwESE AN D
MOLECULAR FORMULA: N4-012~TH.4H20 MOL WT: 552.12 P/\)EVENTJ o

CERCLA RATINGS {SCALE 0-3): HEALTH=3 FIRE=p REACTIVITY=0 PERSISTENCE=3
NFPA RATINGS {SCALE 0-4): HEALTH=3 FIRE=gQ REACTIVITY=0

T e AND CONTAIRaNTS T
COMPONENT : THORIUM NITRATE PERCENT: 100
DTHER CONTAMINANTS : NDNE
EXPOSURE LIMITS:
THORIUM NITRATE:

NONE ESTABLISHED

PHYSICAL DATA

DESCRIPTION: WHITE CRYSTALLINE MASS, MELTING PDINT: o232 ¢ (500 €) pECOMP
SPECIFIC GRAVITY: >1 SOLUBILITY IN WATER: SOLUBLE

SOLVENT SOLUBILITY: SOLUBLE IN ALCOHOL, aCIDS

T A e e e . . . e . e e ——— i T e . s e . st . T e . e et i et gy

FIRE AND EXPLOSICN DATA

FIRE AND EXPLOSION HAZARD:
SLIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME,

FLASH POINT: NON-FLAMMABLE
FIREF IGHTING MEDIA:

DRY CHEMICAL, CARBON DIOX IDE, WATER SPRAY OR FOAM
(1984 EMERGENCY RESPONSE GUIDEBDOK, DOT p 5800.3),



FIRST Al1pD- REMOVE FROM EXPISURE ARrs TO FRESH AIR IMMEDIATELY. IF BREATHING

f. 2347¢ FLGL g2 pF e
FOR LARGFE Fiogg, FLODD AREL WITH watpe FiOM A prevanyce
1986 gmpenency FESPONSE GUINERDAK, nay P 5800,3),

FIREFIGHT NG -
MDVE CONT AINERS FROM FIFE ArEn IF POSSTIRLE {1984 EMERGENC ¥ RESPONSE GUIDEBDOK
DOT e 5800.3, GUIDE paAGE 64).

FLOOD wiTH WATEP, CONTACT LoCaL, STATE, DR CEPARTMENT OF ENERGY RADIOLDGICAL
RESPONSE TEAM, conL CONTAINERS WITH FLOCDING QUANTITIES 0F WATER, APP LY FROwm
AS FAR A DYSTANCE as POSSIALE, AvDID BREATHING DUSTS AND FUMES, KkEep UPWIND,
KEEP PEDP|C OUT OF AREa UNTIL Arga DECLAFRED SAFE gy PROPER AUTHGRITIES.
EVACUATE 10 £ RADIUS nF 2500 FEET Fop UNCDNTRDLLABLE FIRES (BUREAU of
EXPLDSIVES. EMERGENCY HANDL ING Df HAZ AR DOYS MATERIALS IN SURFACE
TRANSPORTATION. 1981).

_q.._—_—.—._-.—n--.—-——-.. - e -—---._—;—q.q.—-.--.———-—.——.-_

DEPARTMENT pf TRANSPORTATION RAZARD CLASSIFICATION 49CFR172,101:
RADIOCACT [ye MATERT AL

DEPARTMENT pf TRANSPDRTATION LABELING REQUIREMENTS 49CFR172.101 AND 172.402:
RADIOACTIVE AND J3XID17gR

TOXICIiTyY

THORI UM NITRATE:

48 MG/KG INTRAVENIU=p AT LDE0; 45 MG/KG INTRAVENDUS—MDUSE LD50; 840p UG/KG
INTAVENDUS—DDG LOLD; s00 MG/KG INTRAPERITDNEAL-RLBBIT LDLO; 57 MG/KG INTRA-
VENOUS-RABRTT LDLD; REPRODUCT IVE EFFECTS paTa (RTEC); CARCINDGEN STATUS:
NONE,

THORI UM NITRATE 15 4 RADICACTIVE MATERIAL, IT IS MIGHLY TOXIC wvia INTRAVENDUS
AND INTRAPERITDNEAL ROUTES. AvOID ANY DIRECT CONTACT wITH THI S SUBSTANCE,

INHAL AT 10N
THORI UM NITRATE:
IRRITANT.
ACUTE EXPOSUPE- MAY CAUSE COUGHING, RESPIRATORY TRACT IRRITATIDN, DYSPNEA,
AND PULMONARY EDEMA,
CHRONIC EXPISURE- REPEATED gr PROLONGED CONTACT may CAUSE MUCOUS MEMBRANE
IRRITAT 10N,

HAS STDPPED, PERFDRM ARTIFICIAL RESPIRATION, KEEP PERSON WARM AND AT REST,
GET MEDICAL ATTENT ION IH”ECIATELY.

SKIN CONTACT:
THORI UM NITRATE:
IRRITANT,

ACUTE EXPOSURE- MAY CAUSE IRRITATION aND PAIN,

CHRONIC EXPISURE - REPEATED ORr PROLONGED CONTACY mMay CAUSE DERMATITIS,

FIRST AlD- REMOVE CONTAMINATED CLOTHING anp SHOES IMMEDIATELY, WASH AFFECTED



Cona23a70 vAGL 03 OF 0=
AREA WITH <prp 52 MILD DETERGER T AND LArGe AMOUNYS OF waTre UNTIL KD
EVIDENCE OF CHE™IC2L FEMA INS {APPFOXIMATELY 15-20 MINUTES), 5eT MELICAL
ATTERTION IMMEDTATEL Y, :

EYE CONTACT:
THORIUM NITRATE:
IRRITANT,
ACUTE EXPOSURE- CONTACT May CAUSE REDNESS, PAIN, AND IRRITATICN,
CHEONIC EXPGSUrE- REPEATEN p= PRCLONGED CONTACT MAY CAUSE CONJUNCTIVITIS.

FIRST AID- wASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OCCASIONALLY
LIFTING uppEz AND LOWER LIDS, UNTIL nNg EVIDENCE OF CHEMICAL REMAINS
{APPROXIMATELY 15-20 MINgTES), GET MEDICAL ATTENTION IMMEDIATELY,

"INGESTIgON:
THORI UM NITRATE:

ACUTE EXPOSUFE- MAY CAUSE NAUSEA, VCMITING, DIARRHEA, ABDOMINAL CRaAMPS,
WEAKNESS, &ND CONVULS TONS, MAY ALSD cause LIVER, KIDNEY, AND BONE MARR Dw
DAMAGE,

CHRONIC EXPISURE- NONE KNOWN IN HUMANS,

FIRST AID- WHEN THIS CHEMICAL HAS BEEN SWALLOWED AND PERSON I CONSC1ous,
IMMEDIATELY GIVE PERSON LARGE AMOUNTS gF WATER. AFTER WATER HAS BEEN
SWALLOWED, TRY Tp GET THE VICTIM TG VOMIT gy HAVING HIM TO TOUCH THE BACK
OF HIS THROAT WITH HIS FINGER, DO NOT MaAKE AN UNCONSCIDUS PERSON vowmiT,
GET MEDICAL ATTENT 10N IMMEDIATELY,

ANTIDDTFE:
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

——.-_—q—-—..——-—.——.————_——— e e e e ——— -—— u——q.—__..__——-.——.——_——-——-———— T e . - et s s e . er

REACTIVITY

REACTIVITY:
STABLE UNDER NOPMAL TEMPERATURES AND PRESSURES,

INCOMPATIBILIT]ES :
THORIUM NITRATE:
REDUCING AGENTS: MAY IGNITE WITH VIOLENT COMBUSTION OR EXPLOSTION,
HEATING IN OXYGEN OR AIR BELOW RED HEAT: METAL maY IGNI TE,
POWDERED METAL: MAY IGNITE WHEN RUBBED OR CRUSHED,

DECOMPOSITIGN:: ,
THE RMAL DECOMPOSITION PRIDUC TS May INCLUDE TOXIC OXIDES OF NITROGEN,

POLYMERIZATION:

ttt*t****tt#t***tt*t*tttttttt##tttttttttt*t*ttt**ttttttttt;ttt:*ttttttt*ttttta1
CONDITIONS YO AvGID

MAY IGNITE COMBUSTIBLES (WOOD, PAPER, OILs ETC.),

SPILL AND LEAK PROCEDURES



G- 23470 PAGE 04 5F o
OCCUPAT 1rwag SPILL:

STOP LFaK IF yau CAN DO 1T WITHDUT RISKe MOVE UNDAMAGED pPACKAGES FEOM SPIL
AREA. DD NOT ToUCH DAMAGED CONTAINERS OR SPILLED MATERIAL, DAMAGE TD ouTew
CONTAINER MAY woT AFFECT PRIMARY INNER CONTAINER, FQR SMALL LIoulp SPILLS,
TAKE UP WITH SAND, EARTH » CTHER ABSORBENT MATERIAL, FOR LARGER SPILLS, DIKE
FAR AHEAD pF SPILL Frp {aTER DISPOSAL, KEEP UNNECESSARY PEOPLE AWAY; 1sOLATE
HAZARD ArEn anp DENY ENTRY, DELAY CLEANUP UNTIL ARPIVAL DF INSTRUCTION ORr
QUALIFIED KADIAT ION AUTHORITY, D7 NOT TOUCH DAMAGED CONTAINERS pF SPILLED

s —— ——— -...._._-__-._..._-._—.——--—.——._-u.—-.—-..—-;«-—u—_.—_—_—»-—-——--—-a.————_—q—————_—-—._———.__-q._-__ -

VENTILATION:
PROVIDE LOCAL EXHAUST pp PRNOCESS ENCLOSURE VENTILATION SYSTEM,

RESPIRATOR:
THE SPECIFIC RESPIRATOR SELECTED MusT BE BASED DN Tu= CONTAMINATI ON LEVELS
FOUND IN THg WORK PLACE, MUST NOT ExCEED THE WORKING LIMITS OF THE RresPIR-

THE FOLLOWING RESPIPATORS ArE RECOMMENDED BASED ON THE DATa FOUND IN THE
PHYSTCAL DATA, HEALTH EFFECTS anp TOXICITY SECTIONS, THEY ARE RANKED IN
ORDER FrOwm MINIMUM T MAXIMUM RESPIRATORY PROTECTINON:

CHEMICAL CARTRIDGE RESPIRATOR WITH AN ORGANIC VAPQOR CARTRIDGE(S) WITH & FUL&E
FACEPIECE aAND A DUST FILTER,

GAS MASK WITH ORGANIC vAPOR CANISTER {CHIN-STYLE or FRONT- OR BACK~MDUNTED
CANISTER) wITH A FULL FACEPIECE AND A PARTICULATE FILTER,

TYPE 1Ce SUPPLIER~ATR RESPIRATOR WITH A FULL FACEPIECE CPERATED IN

PRESSURE—DEHAND CP OTHER PISITIVE PRESSURE MODE OR WITH A FuLL FACEPIECE,
HELMET OR HODD DPERATED IN CONTINUDUS-FLOW MCDE.

SELF~CONTAINED BREATHING APPARATUS WITH FULL Faceprece OPERATED IN PRESSURF-
DEMAND OR OTHER POSITIVE PRESSURE MODE,

SUPPL IED-ATR RESPIRATOR WITH FULL FACEPJECE AND OPERATED IN PRESSURE-DEMAND
DR DTHER PISITIvE PRESSURE “ODE IN COMBINATION WITH AN AUXILIARY

POSITIVE PRESSURE MmODE,

CLOTHING:

GLOVES :
EMPLOYEE MusT WEAY APPROPRIATE PROTECTIVE GLOVES TQ PREVENT CONTACT WITH THIS

SUBSTANCE,



Grnéser FACE QL pF 0

EYE PROTECT 1n:

EMPLOYEE MusT WEAR SPLASH-pr goe R DUST-t ST STANT SAFETY GOGGLES AND &
FACESHIELD tn PREVENT CONTACT wiTH THIS SUBSTANCE,

WHERE THEPE 1g ANY POSSIBILTITY THAT AN EMPLOYEE®S Fyvrg MAY BT EXPOSED TOD
THIS SUBSTANCE, THE EMPLQoyEep SHALL PROVINE AN EYE-wigH FOUNTAIN WITHIN THE
TMMEDIATE woRrk AREA FOPR EMERGENCY yse,

AUTHIR IZED Ry UeS. GENFRAL SERVICES ADMINISTRAT IDN
CREATION DATE: 06/19/8¢ REVISION DaTE: 06/719/8¢



energy fuels ééxploration Company

one tabor center » suite 2500 (303} 623-8317
1200 seventeenth street « denver, coiorado 80202 twx 910-931 -2561

fax 303-595-0930
May 4, 1994

1745 Jefferson Davis Highway
Crystal Square 4, Suite 100
Arlington, va 22202-3402
Attn: Mr. David Brown

Gentlemen-:

In order to pursue the varioug pPotential Lecovery routes ar
OuUr NRC-licenged facility inp Blanding Utah, we need a sample of
sufficient i

We anticipate that our T'epresentative could be at the
Stockpile center during the week of May 16-20, if the necessary
authorization can be obtained by then. ‘

Your cooperation and prompt responses to our inquiries ig
greatly appreciated.

Sincerely,
ENERGY FUELS EXPLORATTON
I N o \=__¢
- Thomas (. Pool
CC: Mr. Wallace M. Mays

Mr. Harold R. Robertg
Mr. Peter R. Wood



2
FaciElty Name ; White Mesa Mil Code Number: UT~N-C-05
Type: Lonventianal Uranium Mity
.
Location -
Site Name: White Mesa Mii City: B}anding State: utr County: San Juan
Ownership - : Mill Contact: Harolg Robertgs
———-- Roberts
Owney: Ener Fuetls Nuclear, Ine. Title: Senior Project £n ineer
Address: Suite 9gq Three Parg Central Telephone: (303) 623-8317
L==f 22974417

1515 Aragéhoe: Denver! 8 sozop
LICENSING DATA
. . .
Regulatorg Authorrtz: NRC First Issueg: 1979/08

License Number: sya 1358 Last Renewed in Entfrety: NR
Current Status of Operation: Active Last Amendeqd. 1983/05

Days of Operation/Year: 340 Expires: 1984 /08

Project Life (years, est}: 2003 Surety Type: Unger review
Years for Complete Reclamation: 4 Surety Amount - NA

Surety He tder; NA

PROCESSING OF URANTUM

Name of Mine. NR Grinding Method: sag Us0g Productign
- - (tons/year)- 799

Type: NR Leach Methog: Acid
Gre Grade (%): ¢.13 Clarificatfon: cco
Metals in gpe Recovereq: v . LConcentration: sX U205 Purity (%}: ag
Extraction Efficiency (%): 94 \ﬁ\\Precipitation: ﬂﬂa
Throughput (tons/day): 1995 Calcining Temp: |ow Fired
EFFLUENT aND TAILINGS CHARACTERISTICS
: i1 s ; [ . .
Total Weight Tailings (tons)- 0.6x10° Totay Pond Area {acres): 33 % Water Recycieq: None
Total Area, Tailinge {acres): 333 Number Evaporation Ponds: 2 cells
Method of Tailings PH: 1.4-1.8 Mill Water Consumpt ion
Disposai- Below Groung {gpm}: 30p
=¥ Lround =Y
Liner Types. Synthetic Dam Height (feet, AGL): 20-37 Seepage Rate
Freeboard Height (feet): 3-5 {gpm): NR
1

Cover Material- Silt-sand Sverburden, rock, & topsai
Constructign Method
Thickness: 3" soil, 2-g rock of Dam: Homogeneoys Lompacted earthfity embankment
.
Underlylng

An Flyy plismissy. NR Strata: Sandx 511t sandstone

RADIOLOGICAL PARAMETERS

Radicnuclfdes Evalyateq: U-Natl Th—230= Pb-zlol Ra—226l Rn-222
Method of Concentration Determination: Environmental data, MILpgs
=4 data, MILOQs

Dose tg Nearest Offsite indfvidual: 1.6 mrem/zear (bone )

Location of Nearaesgt Offsite Indrv:dual: 3.2 mi SSE

Text Description (Page): 2-37
Date Compiieq- 1982701 Date Datg Revised: 1983/10

2-38



Page e , -

\ S e et em—— s R e v

GS-00-D8-(8)-43102 BADDELEYITE - (ZIRCONIUM DIOXIDE) EXHIRIT A
. Page 7
Item % % A %
No, Storape Location Pile No, Short Tons 210, Si02 U30g HE 09
1 GSA-F8S Jeffersonville Depot 1 1,054 65.80 22,03 0.32 0.70
Jeffersonville, Indiana
2 GSA-FSS Casad Depot 111 7,821 67.63 18.39  0.38  o0.81.
New Haven, Indiana
<3 Defense Constructfon Supply Center 3,6,7, and 8 7,124 67.63 18.39 0.40 0.71
- Columbus, Ohio
15,999
t
ZIRCONIUM METAL POWDER (In Metal Cans)
: . Pounds
5 GSA-FSS Casad Depot 2,000
New Haven, Indiana
o Tyoical Analvysis .
. : 89% Zr (Metallic) | —th :
Maximum Acid Sol, Calecine .05 NOTE: The analytical data for each item were
" Fe .30 obtained by the Government at the time of
a Al .10 acquisition and are believed to be correct
-~ :' H . 20 but no guarantee or wadrranty is made thereof
T ' Cl .03
H Si .lo
" Sn .75

i At y &S; Cg“@/ﬂﬂ_ww Al



IN REPLY
REFERTO

DEFENSE LOGISTICS AGENCY
DEFENSE NATIONAL STOCKPILE CENTER
1745 JEFFERSON DAVIS HIGHWAY
ARLINGTON, VIRGINIA 22202

DNSC-PD J4 85 e

Mr. Paul R. Walker
Director of Engineering
VISION Ine,

5200 Cherry Avenue
Hudsonville, M1 49426

Dear Mr. Walker:

Reference is made to your interest to purchase baddeleyite ore from the National
Defense Stockpile. In your letter of 14 July 1993, you requested that discussions
pertaining to the sales arrangements be initiated with your contracting consultant,
Mr. Arvind Vora, '

I have attempted on BUmerous occasions to contact Mr. Vora but find this effort to
be unsuccessful. Since we are interested in pursuing dialogue regarding the
potential sales transactions, I request that either you or Mr. Vorg forward to me
your proposal to purchase the 15,999 tons of baddeleyite ore located at our Now
Haven, IN depot. Please be advised that transportation charges will remain your
responsibility. The Government is willing however to provide the necessary
outloading services. Your firm must have a current/active Nuclear Regulatory
Commission (NRC) license to bossess and use this source material. The ore can be
shipped as LSA material documented op shipping papers - no placards are
necessary.

Please forward your propesal to me by fax on (703) 607-3114. T will be out of the
office for the week of August 16, 1993 Upon my return to the office on

August 23, 1993, I hope to be able to begin our negotiations. Thank you for your
assistance, If you subsequently need to contact me, please phone (703)607-3176.

Sincerely,

s P

R A -
FA H

CHERYL A: DEISTER
Contracting Officor
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Code- 586 NOTIFICATION OF STOCKRILE INSPECTION 6’9 3443 -;;'
1. NAME AND LOCATION QF DEPOT 2. NAME AND Jitesniim - Ore 3. 3ERIAL NO,
OR FACILITY DLADNSZ TYPE OF Baddlelita Mataris 43
New Haven Depet New Haven, IN COMMODITY 4.REGION HMG

D |AAST 8.17vPE OF
A 03-Nov-84 STORAGE ANt Operi Storage Area 7.4 Pile# 111 and 111
T 8. THs SPECFICDEPOT  Typa ' Sioraga Pag
E AREA

¥ - NAME AND TITLE OF PERSON RESPONSIBLE FOR MATERIAL 7A TEL. NO. OR CODE T8, EXTension

219-749-9544

INSPECTION DATA {Chesk and aomplate, Explain nogative responses) YES [No
8. STORAGE £, Storage Faciites Are of the Type Prescibed in the e Manust I x|
B. Storsee Faciities Are Maintsined In Good Qrder,

x ]
9. MATERIAL 2, Material s Stored in the Manner Prescribed i the $torane Manya, X |
18, Matsrial bs Free of Deterioration, Infeatation, Coramination, Commingling, Migration and Ercaion, x |
]Lnemuamgacmrmeamammumbempm. [ X |
10.RECORDS B, Depot Postings indiote Last RR Mo, 19349 Dated 7-Sep-88 X
{ Last OSR N, 13298 Dated 23-Oct-52 X -
11, UNITS [Quantiy indicated in e 14, rofiects Depdt Pestings and agreas with actual areyor computed court, X

1R.SECURITY AND (Security snd Fre Frotection are heing rovided in Booordance with Quality Asgursnce &nd Material
FIRE PROTECTION Inapection Handbgok and Storage Manyal Requirements,
sterig! la &, i

13, CONTAINERS, B, Al containers, Pies ancior Units Are Marked sg Prescribed In the & Manual,

PILES R (Gve emct number in Clagg 1t under remarks) (1 CLags| @)classy (3) CLags i
OTHER UNITS % % %
14. OESCRIPTION OF CONTAINERS, PILES, OR OTHER UNITS =
ERO: TYEE (File, cash, r“ﬂm‘ T . WEIGHT OF URIT [ VoTAL NOVBER &F i TOTA LB5
GRAM ingot, bale, etc) L3 1 L ETER () GROSS @) NET g WEGHT
. L NET
ND& IFHa #1114 2885 I 25 Bulk , 31,981 402
[ Contaminated
NOS (Pile 111-A 100 20" [Msteria Bulle 2,783, 708
Totsl = J

16, REMARKE {Raview ail othey appropriate questions oontained in “yuide for the inspection of

16.  RECOMMENDATIONS {Not to be construed by starage depot o facility ae authorization io proceed with remedial

bayond the snope of Leual authority)
None
17, Q.A. DIVISION (X] QA ZONE BRANGCH D SUPERVIZORY QLA
DISTRIBUTION CRIGINATING DEPCT STOCKPILE OP. DVISION D CONTRACTING OFFICER
FINANCE CONTRACTOR Other, HMOB
18. NAME GF INSPECTOR (Type or i) 18A. SIGNATURE 3
Clarence McDaniet, QAS et 377%244& H-Jun-g5
DLAH FORM 30 This form & & computer generted version of LA Form 30 Des 58

JUL 93
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e

' NOTIFICATION OF STOCKPILE INSPECTION PAGE 1 OF 12
1. NAME AND LOCATION GF DEPGT , 2. NAME AND 3. SERIAL NO.
OR FACILITY DLAYONSZ TYPE OF NEW HAVEN DEPOT 3
New Haven Depot New Haven, IN COMMODITY RADIOLOGICAL SURVEY 4.REGION HMO
) &TYPE OF '
18-Mar-83 STORAGE AND WAREHOUSE LOCATIONS 214 AND 215
SPELIFKS DEPOT ZIRCONIUM, ORE PILES
AREA ENTIRE PERIMETER FENCE
T.NAMEMTTTLEOFPERSONRESPMBLEFORHATE!ML 7A TEL. NO, OR CODE EXTENSION
FREDERIC W. BROOKS, DEPOT MANAGER 249-745-9544
INSPECTION DATA j YES {NO
8, STURAGHE
3. MATERLAL i
B Mstenial Is Free of Deterioration,
10, RECORDE Dated e
Last QSR Ne, Datod
11, UNITS Indicated I Itam 14, saflects Cepat P and With sctual andior compuiad court,
WM&
12.3ECURITY AND swmmmwmmwhmummmmm Materials
FIRE PROTECTION rspection Handbook and Storage Maria) Requirernents,
' ! Confainers Check only ¥ applicabe _
13, CONTAINERS, aummmmuﬂsmumsmwmmm Marisi
PILES OR © Condition of Caniainers mhmmhammwm; {1) CLAss| A ass s {3y CLass i
*OTHER UNITS ’ % %
Moeaawmuoscmmsns,mmommm _
o B e = ST T 158
GRAM ingot, bale, i) s . . E'f" MGROSS ™~ Faer L WEIGHT
a NET
15 REMARKS (Review alj othar appropriate questions contalned in "guide for the inspectian of stockpiled materials ang T
tacnities.'and.HMM_MMW.MHHWMMMMWMMadeMMM L3N
. - &
SEE ATTACHED CONTINUATION SHEETS.... e &8
Annual Repant., §'== :?
_'_-v,:.' g
— ':.)
N
. : RS
16, RECOMMENDATIONS (ot io b% sonsiryed by storage depot of facllty a5 autharBalion I3 proceed with remedialneastres
beyond tha cope of usyal authority) _ i -
‘\J
r'd {”i
7. [} AA DVEOR {X] Q. A ZONE BRANGH SUPERVISORY QA
DISTRIBUTION g ORIGINATING DEPOT E STOCKPILE OP. DiVISION CONTRACTING OFFICER
FINANCE RACTOR OTHER, HMGIB, DNSC-0
18, NAME OF INSPECTOR (Type or peind) , 18. DATE OF SIGNATURE — ——
’ 07-Jun-95

CLARENCE MCDANIEL, OAS
0 This form &8 comy

DLAH FORM
JUL 53



RADIOLOGICAY, MONTTOR

-
T

U mnomuy .
i BASE MATERRL

*a1

ZRONMUM  ORE
BADDELVYTE MﬁT‘j':kmL

THE ~ §§¢

: Readings are in mr/hr SURVEY
Note Date: 1 Jun 9% irconiup_Ore Pile - 111 g Base Fateria)
Pile § 111 A p: ] C b E P G H I J
Contact Reading 2.25 2.0_0 2,30 3.10 2.20 2.35 2.10‘,‘; 2.75 2.60 2‘.40
-1 Foot "- 1,00 1.20 1,25 1.50 1.50 1.20 1.50~7 - 1,25 1.25 1.30
6 Feot N . 80 .60 .50 1,00 1.00 .60 .50 .70 .70 .60
9 Foot m . 40 .30 .40 .70 .50 .30 .30 +50 .60 .50
At Fence .20 .22 .22 .25 .21 .25 .25 .30 .25 .30
Base Pile . A B C D
Contact Reading . 0.ps - 015 0.30° 0.09- .
1Foot = - ». 04 ys 10 05
u - L J - -
§Foot = .04 .05 .06 .05
9 Foot .03 .04 .04 .05
At Fenpe ® .03 .03 04 .04
Pile § 3111 Base Material { more stone than ore )
o {ON conTACT) e . ) '
‘MAX: 310 mr/hr * 7 MAX: 0,15
MIN: 2.00 mr/hr MIN 0.04
- - - R — " o | e
~— FENCED v pRip —ip
N _

K
2.80

1.60

X060

-

« 50
- 20

GATE Lockep
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— m . ..' m. . .'-.4.‘--.0.. T ke e ' . e !| l ‘ 4 - am —
MONITOR : DOSE RATE
| e l cQoDITY j USED ,'DISI'ANCE !' RANGE l’ me/hr
o A Zi ium 0 C ' ' —
;vf:*!pii:x"@;::;-’?;i': masersii Fortable | - |
R X | and . ——
111-a o AND | |
b leveriine | oonrace ’ x 3.10
o I y E-120 , ' i. .
. f | , 1 ft. L X1 | 1.50
: ! | 6 s ,’._‘ s R
| r— i ’ -
! | p s |ox 35
- . - i
‘ ! ] i
' | | ' . ;
- ey i i ,
S S S 1 T N .
' MONITOR RADIATION SURVEY
N . NOTE: A1l readings in mr/hy
 WiSE Isa P — . b os rame
i e XY | _UsED L DISTANCE | RANGE - mefur
215-2 { Rare Earth l _ e, -
. Bays 41&4f Sodium Sulphate o FH 40Fg ’ [ .. |
A | - i bANI.;Li I.... .,................._,I.._..m.,..... N ...‘.---._..,....._..._._,_..._
i : Eberline :
f l lez1zo " | Contact x oot
; Y M
l . o NS | x | ©0-3
] ' B .
! ' 6 ft, ! X1 ! 0.3
, | e .
i f | 12, | ki 0.2
— e iR — —
[ [ | |
- : T : T —
L 1 ! |
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(a) The first survey Involves the radon selection of (16) locationg alomg the perimeter fence, At
mhhmﬁmthreec)readingswemtakenudththeempﬁon of Owhichwasnotselected. All reading
of perimeter fence, The average background readings were well within the depot
background leve! of detection of 0.02-0.03, mu/hr (Ses attached chare)

attached for locatjon and list of four (4) readings at each location,

(©) The third portion of this survey involved the recording of reading at two {2) Zirconiym
(Baddelite) Ore pileg one being the base materig) which is mostly stone, from previously stored
locations, Five (5) reading were taken at eleven (11) Iocations. This material ig completely fenced with a
Bate and pad lock, Anmdioactivesigns are in place, Readings for pite 111 Max 3.10 mr/hr and Min 2.00
mr/hr . The contaminated pile 111.A was Max 0,15 mr/hr and Min 0.04 mr/hr.

(d) The fourth portion of the survey involyes recording readings on the warchouse stored
tommodities, Four (4) Seperate reading were taken, (Sce attached exhibit for data information,

Background Radiation reading established during survey from (30 10 50 fect) 1o nearast building. ysing
the Dogimeter FH40F6 and the E-120 Geiger Counter. were 0.02 - 0.03 mu/hr, which is background at

The overzil storage of these licensable commodities is satisfactory and in compliance with DLA/DNSZ .

directives and NRC revised 10CFR part 20 Subpart F.
4. Equipment Instructions:

ey,

Instrument Model/Type Serial No. . Calibration Date
Eberline - Geiger Counter E-120 10122 310ct94
Eberline - Geiger Counter E-520 3135 Qut of servic
FAG 40Fs Dosimeter . 5-0002 05Aug94

- .Qj."l:
Instrument . Model/Type . Serial No. ~
Charger Dosimeter FEMA-750 . A-004254
Minometer I 687-0 157
Transistorized Charger 352 .
(Reader Victoreen) 57 .

V750 6 V-138 Dosimeter 39403750793



Note: Readings are in mr/he

A B Cc D
-013 .014 014 .015

017 -015 N7 -018
020 -018 022 . 020

MIN: .013 024 014 o135
MAX: .p2g -018 022 929

B
«015

.019
020

-015
020

Depot Backgiouﬁd'naaihtibﬁ is 0.02 - 0,03

Page-5 ¥

RADIOLOGICAL MWITOR SuRvEy
PERIMETER
NG# BAVEN DEPOF N a8
v
F G g I J K L M N P Q
017 L0186  .o14 .018 -015  .915  _g14 <025 L0118 g1 .018
019 L0139 o2 gy 017 017 o1 gy -020 . .019 030
020 021 022 gq 021 020 018 g2 021 T.022 021
017 016 014 g4 015 015 Lop4 g6 -018  .017 ,p14
020 021 L022  gp 020 .020 L0138 gy 018 ;7 .018
¥
I
J 1 A P
-“'-.‘\-_.-_T-
210 . <21} ] 212, F

f L ir—y

23

CPEN  SToRage

I —— R ;oﬁgy-'-
FF‘E 215 |, SToRnge. .




Warchouse § 214, Section Is 2 "

New Haven

Each WHSE has {4) sections 180" wide X 240 long
Radicactive material is Yocated in section

Date of S 30 May 95 ) .

All readings are in nr/he

l |
J Section - 3 . Section - 2 . ’
I !
. l
I !
JL._.‘,‘.___.._._,.H—-——'_._‘_-}-.—... ’“—--'--1-1——-—4-‘ &—i-“---l"——o-‘
.i ‘ 1-
Do ¥ . 2~
¢ . 3.
. ) . 4~
£ 8
-,:-:?_-:
N

&
3-
2

i+

'_T‘-;- ‘I—v—. W —— '-n—".;"'—‘-—_..

1. = poox Entrance
2= ] ft,
3. = 3 ft,
4. = § £¢,
5.= 9°r¢,

“

-

-021
‘023
=028
022

.022 ,019
024 Loz0
024 ,019
-021 .018

017 4- |p23

-018 3~ 020
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Warehouse # 215, Section 2 : .

New Haven Depot, IN :

Each WHSE has (4} sections 180 wige % 240" long

Radicactive material is located in section

Date of readings 30May95 - .
in ne/he
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Inter-Office M emorandum

IN REP{ v ) JUL 2 1992

REFER voO

LA FORM
JUL a2

DNSC-R (RSTEVENS/746~7334/lgc)
SUBJECT: Baddeleyite Ore Market Survey

TO: DNSC~0

On the basis of significant industry angd Government contacts made
during this review the Subject material was initially determined to
be not commercially marketable. at this time, we have not hearg
further from two firms who had requested samples or expressed limited
interest in the material.

2. If you have any comments or questions at this time let
us know.

cC: DNSC-D OHN R. BABEY
DNSC~-P frector
Office of Planning
and Market Research

ll‘ PREVIOUS EDITION MAY BE
USED unTIL EXHAUSTED
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Inter-Office Memorandum

IN mgmyy
REFEM TO

DNY&C-R (RSTEVENS/746—7334/19C)
SUBJECT: Market Evaluation of Baddeleyite (Zirconium Pioxide) Ore
TO: Director, DNSC-R

In response to the reguest of 13 Mar 92 from DNSC-0 a Preliminary
market review was initiated to determine if the subject
baddeleyite ore could be disposed of through commercial channels.
After extensive contacts with industry ang Government
representatives (see ATTACHMENT 1) it was initially determined
that this materiai was not commercially marketable. The only way
to dispose of/abandon this ore, which containsg naturally occurring
low-level radiocactive material, would be to ship it to an approved
radioactive disposal site at g3 cost of $6.2 to $43 million. The
cost to ship and bury only the contaminated so0il would be $0.5
million. These estimated costs (see ATTACHMENTS 2 & 3) woulgd
cover handling, transportation, and burial at nuclear materials
disposal sites in Nevada, Washington, South Carolina, and Utah or
in the waste dumps of uranium mine/mill cperations in the Four
Corners area of Colorado/Utah/New Mexico/Arizona. The data
in ATTACHMENT 4 cover the costs of Lransportation ang burial of
50il contaminateg with low level radiation. To account for

Since the site at Barnwell, sc is éxpected to become unavailable
by the end of the year (December 92) the only sites which could be
used for burial of this radiocactive material are at Clive, UT (80
miles west of Salt Lake City); Hanford, WA: Beatty, NV; ang at
waste dumps associated with uranium mine/mill facilities.

Two commercial firms which had originally indicated a4 tentative
interest in this material were:

1) Teledyne Wah Chang Albany {(TWCAa)
Albany, OR
and
2) Magnesium Elektron, Ltd (MEI)
Flemington, Ng

These companies have the required NRC license which allows them to
handle low level radiocactive materials. But both companies have
decided not to attempt to process this material after lengthy
discussion and an exchange of information.

PREVIOUS EDITION MAY aE
p‘JSLF:’ZR“ lll VEED UNTIL EXHAUSTED BH.S. CPDL TING-FAEAORY funTh



In addition, interest has bheen expressed by three uranium firms,
UMETCO of Grand Junction, co: Uranium Resources of Dallas, TX; ang
Energy Fuels Corp. of Denver, CO. UMETCO and Uranium Resources
have offered to tenove the radioactive material andg dispose of the
remainder for a fee (about $400/st Pius transportation cests). The
third uranium Processor, Energy Fuels Carp,, has exPressed an
interest in Processing chne radicactive

material from the baddeleyite and has requested a small sample to
evaluate in their Processing operations. A ten pound sample has
been sent to them for testing.

Recent interest in this material, for use in the manufacture of
ZrO2 refractories, has also been expressed by Zedmark Co., which
is Currently evaluating the technical possibility of using the
baddeleyite. Zedmark's manufacturing plants are located in
Slippery Rock, PA ang in Dover, OH. Both plants are within about
290-300 miles of the Casad depot at New Haven, IN. Material would
be transported to Slippery Rock by truck and to Dover by rail.

To date (10 June 1992) Energy Fuels Corp. angd Zedmark appear to be
the best {and only) Prospective buyers. On the basis oOFf this
interest further cost information was estimated (see ATTACHMENT 4)
assuming that the ore could be sold but that the contaminated soil
would have to be buried at an approved low-level radiation
landfill. These calculations indicate that DNSC would have to pay
about $0.5 million to bury this soil. It is assumed that this cost
would be more than offset by the mcnies receijved from the
baddeleyite sales. One option that was considered by R and 0 was
to offer the baddeleyite ore to uranium processors who could
remove the radiocactive elements and then sell the radiation free
residue to zirconium DProducers. No one has expressed an interest
in this option, probably because of the high transportation rates
and handling costs whieh would be_associatedrwith this procedure
(rail: IN-UT, truck: UT-mill, truck: mill-UT & rail: UT-OR).

RECOMMENDATIONS::

administrative fee of $X to DNSC-PD and make their own
arrangements with a commercial carrier to pick up the material at
New Haven, IN, and pay for transportation to their plant site. The
CBD notice should include the chemical analysis and radicactivity
level "of record." The notice should also indicate that anyone
desiring a sample would be required to have an NRC license for
handling low-level radiocactive materials.



DNSC points of contact (POC) for interested parties desiring
further information are:

Market & Technical - Richard Stevens - phone: (703)
746~7334
Environmental = Kevin Reilly - pheone: (703)
746-7338
Contracting ~ Cheryl Deister - phone: (703)
. 746-7307

and
Legal - Essie Schloss ~ phone: (703)

746-7248

3) A "working group" should be convened to review the problems
that are associated with the disposal/abandonment of this
baddeleyite material and to make récommendations/proposals Lo the
Administrator for removing this radioactive material. Members of
this "working group" should Tepresent DNSC-R,-0,-P and -G.

DL Lp ]

RICHARD F. STEVENS, JR., PE

Mining Engineer

Office of Planning and
Market Research




