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Mr, David G. Hunt
Technical Manager
Radiation Sources
Amersham Corporation
2636 South Clearbrook Drive
Arlington Heights, Illimois 60005

PDear Mr., Hunt:
YOUR FREEDOM OF INFORMATION ACT REQURST OF JANUARY 12, 19381

Tihis letter is in response to your Freedom of Information
Act (FOIA) request of January 12, 198l. Your request was
received by the Oak Ridge COperations® (OR0O) Preaedom of
Information Officer om January 16, 155..

Please be advised that no record exists which contains the
information you desire. In order to honor your regusst, 0RO
would have to extract the data you desire from the wolwminous
sets of records it has for each institution. The FOIA clearly
states that there is no obligation on the part of any agency
to compile or create a record solely for the purpose of satis-
fying a request for information.

1, as the Authorizing Official, ORO, am the person responsible
for making the above determination. My position title within
the DOE is Acting Assistant Manager for Administration.

DOE*s regulations provide that a determination that thexe
are no documents responsive to a request may be appealed to
DOE’s Office of Hearings and Appeals by writing the Director,
Office of Learings and Appeals, Department of Energy, 2000 M
Street, N. W., Washington, D. C. 20461, within thirty (30)
days from your receipt of this letter. Both the envelope
and letter must be clearly marked "Preedom of Information
Appeal.” Additional requirements of an appeal are set forth

CERTIFIED MAIL:
RETURN RECEIPT REQUESTED

PERSONNEL — /

2
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Mr. David G. Hunt -2 - JAN 23 1981

in 10 CFR Part 1004.8(b). Judicial review will be available
after the appeal determination either in the district in
which you reside or have a principal place of business, or
in which the records or situated, or in the District of
Columbia.

Thank you for your interest in DOE programs.

Sincerely,

ORIGINAL S!IGNED RY

H. 5. 051cR, Jk.

H. Stanton Oster, Jr.
Actling Assistant Manager

for Administration

CC-101 ALK Authorizing Official

bcc: W. Range, PIO
J. L. Foutch, OCC
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January 12, 1981

Wayne Range
FOI Officer
Oak Ridge Operatians
Department of Energy

Oak Ridge, Tenncssee 37830

FOI Request

Dear Sir:

cragton Hewghits 1L 60607

1259 6

This is a roquest for information under the Freodom of Information Act.

The Department of Pnergy has published the

docoent PNL-3274, C-23

"LlSt of DOE Radicisotope Custcners with Summary of Radlolsotope

shipments Y 19797 corpiled Ixp 3
lists what institutions received
Pleaze sond be ome tha quont ities
were shipped to the institutions

Radioisotope

Al am # 64
192 1y k65
S Am i 80
133 q ¥ B0
Porr i 80
75 Am # 95
103 cq § 95
a7 \_5 ’} J_;
137 ¢g § 127
%1 am 4 130
732 cf ¥ 130
281 am ¥ 140
Y53 ad # 140
IR | Cd # 140
H ¥ 140
85 ¥r 4 140
CS1- # 140

113591

J.oBurlisoe, Tiig puklication

certain radioisotopes from the DOE.

o each radioisotope listed below that

shown during fiscal '79.
Institucion # MCi's

Gammna Irdustries

Gamma Indsutrics

Guif MNuclear

Gulf Nuclear

(Uif Mool

Isotope Products labs

Isateope: Products Labs

l;%&.ﬂ_;)i LI

[

Mimmesota Mining &
Mowulcoturing Ooopany
Monsanto Research Corp.
Monsanto Research Corp.
Now England Nuclear
Now England Nuclear
New England Nuclear
Now Encland Nuelear
New England Nuclear
New Eng Larg]

Proesdinct s

Mucioar



Wayne Range

FOI Officer
January 12, 1981
Paggo 2

Radioisotope Institution § mCi's

How many cyclotron service
irradiations were performed
and for what targets?

281 Am # 151 Nuclear Sources & Services
192 1, ~ 4 211 Technical Operations
CET # 202 Spire Corporation

How nany CSI irridations
waere performegd?

Sincerely,
Loy

David G. mt

Technical Manager

Padiction Sources

AT ,ajl"alf

1113582
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PNL-3274
uc-23

LIST OF DOE RADIOISOTOPE CUSTOMERS WITH
SUMMARY OF RADIQISOTOPE SHIPMENTS

Compiled by
J. S. Burlison

June 1980

Prepared for

Office of Health and Environmental Research
Office of the Assistant Secretary for Environment
U.S. Department of Energy

Washington, D.C. 20545

Contract DE-ACO6-76RLO 1830

Pacific Northwest Laboratory
Richland, Washington
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LIST OF DQE RADIQISQOTOPE CUSTOMERS WITH
SUMMARY OF RADICISUTOPE SRIPMENTS FY 1379

INTROQUCTIGN

The fifteenth edition of the radioisotope customer 1ist was prepared at the reguest of
the Division of Financial Services, Office of the Assistant Secratary for Environment,
Department of Enerqy (DOE). This document 1ists DOE's radioisotope production and
distribution activities by its facilities at Arqgonne Maticnal Laboratory; Pacific Morthwest
Laboratory; Brookhaven Mational Laboratory; Hanford Engineering Development Laboratory; Idaho
Operations Qffice; Los Alamos Scientific Laboratory; Mound Facility; Oak Ridge National
Laboratory; Rocky Flats Aresa Qffice; Savannah River Laboratory; and UNC Nuclear Industries,

Inc.

The information is divided into five sections:

1.

1113590

Isotope Suppiiers, Facility, Contracts and Isotgpes or Services Supplied. Section 1

Tists suppliers of {sotopes, the isotopes supplied, and the contact person for each
DOE facility. If a reader needs more specific information that is not supplied in
this raport about isotope sales or shipments for a particular facility, he or she
should contact the person listed for that facility.

Alphabetical List of Customers, and Isotopes Purchased. Section 2 i$ an alphabetical
Tist of domestic and foreign customers and their addresses. Each customer has a
customer number. Thfs number is used to cross-reference data in the other sections of
the report, isotope purchases are listed after each customer's address, and the

Taboratory supplying each isotope is indicated by a letter abbreviation set off by
parentheses,

Alphabetical List of Isotopes Cross-Referenced to Customer Numbers. Section 3
alphabetically 1ists isotopes and cross-references them to customer numbers. This
section provides 4 gquick idea of the number of companies purchasing a particular
isotope. If the reader needs more information he or she can refer to the customer
list in Section 2 to determine the laboratory supplying the 1satope.

Geographical Location of Radioisotope Customers. Section 4 is an alphabetical Tist of
states and foreign countries that 1s cross-referenced to customer numbers and
jndicates the geographical concentration of isotope users.

Radicisotope Sales and Transfers-FY 1979. Section 5 summarizes the FY-1379 radio-
isotope shipment activities of the DOL Taboratory facilities listed in Section 1.

A table alphabetically lists the isotopes and their suppliers. Data on shipments,
quantities, and doilar values of each {sotope are listed under domestic, foreign, and
praject {DOE facilities) catagories.




1. ISQTOPE SUPPLIER(2), FACILITY CONTACT, AND ISOTOPES OR SERVICES SUPPLIED

Facility Abbreviation Facility Abbreviatian
Argonne Naticnal Laboratory {A) {daho Operations Office (1)
J. €. Haugen R. €. Tiller, Director

Special Materials Division
Argonne National Laboratory
3700 5. Cass Ave

Department of Energy
EGLG Tdaho, Inc.
550 Second Street

Argonne, IL 60439 Idaho Fails, ID 83401

FTS 583-1439
Commercial (208)526-1439

281, 1393a' anar, 825, 38C1,
€SI, RSI lﬁsﬂy. lﬁsHo, 55Hn, ggMO. 24Na,

FTS 972-6778
Commercial {312)972-6778

Isotopes or Services:

147Nd, 1BERe, 188Re, RSI, 1827,
Brookhaven National Laboratory (B)
Los Alamos Scientific Laboratory {L)
P, Colsman
Isotopes and Special Materials C. Longaire
Group Los Alamos Scientific Laboratory

Brookhaven National Laboratory University of California
Upton, Long Island, NY 11973 P.0. Box 1663

Los Alamos, NM 87545
FTS 664-4058
Commercial (516)345-3441 TS 8343-4948

Extension 4058 Commercial (5058)667-4948

lsotopes or Services:
211At, 77Br, 109Cd, 18F, 52Fe, 1231,

28, 1915, 81 103
Mg, “*0s, “°Rb, RSI, ““Ru, s
? ’ ’ ? Mound Facilit L]
178 123y, 127y, y (M)

L. P. Thomas

Sales/Marketing Manager
Stable Isotope Sales
Monsanto Research Corporation

0. Engei, Manager P.0. Box 32
ate S Miamisburg, OH 4534
Materials Department g9, 5342

Richland, WA 99352 FTS 774-3896
Commercial (513)865-3896

FTS 444-3548 Extension 7147

Commercial {509)942-3548 507 252 3. 231 210

241y, 1335, 144 o, 252, 7. ACy gt H, TT7Pa, TP,
Am, 2, ePr, » Lo, 238p, 239, 240, 242, 229

80, 134, 137.. 3, 203, u, “"Pu, “7 Pu, 7Py, .
Co, T S8 5, G5t T, 230, 234, 238 133,

192;, 54y, 92y 239, 187, , , ,

210, 238p, 239, 2805, paner

1060, 90g,. 90g.y 182y, 2323,

veny, 238y, 95z,

778r, 52re, 825p 85gp

Hanford Engineering Development
Laboratory (H)

(2) A1l entries for Argonne, UNC, and ldaho are either reactor service irradiations,
cyclotron service irradiations, or both with no processed istopes being sold; entries
for Savannah River represent material for resale and loans.

3
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Oak Ridge National Laboratory (0

J. E, Ratledge, Supervisor
isotope Sales

Qak Ridge Mational Laboratary
P.0, Box X

Oak Ridga, ™ 37830

FTS 624-6984
Comercial (615)574-6984
Extensfon 6661

241Am, 243Am, 37Ar, 2493k’ 47Ca, Cap,

290, 20ce. B2cr, 194c, 60,
W, cs1, 243g,, #44g, 5,
8¢, 253, 152, 183y Iy
181ye 129; 131y 1921r, a3,
85¢r, McP, 95Nb 237 Np-high purity,

237Np -metai, 237Np -oxide, KU, 33p,
231y, 147, 236, 237, 338,

239, 200p, 281p, 22, 24y
Ra, 103p,, 1063, 151¢y oo 89

Wsr 1qs, P7c, 229y, 230p, 232y

ZBZU, 233U, 234U, 235U, ZBEU' 238U,
133Xe, 91Yb, 957,

Pacific Northwest Laboratory (P}

J. V. Filsinger

Safety and Materials Management
Pacific Northwest Laporatory
PO Box $99

Richland, WA 99352

FTS 444-2051
Commercial (509)376-2051

241 pm, Ca, 0,0, 0U, EU, 3, Wp, Nu, Py,

238p, 282p,° 1, 233y

1113597158

Rocky Flats Area Offige ‘)

G. T. Echert
Manufacturing Sranch
Rocky Flats Area Office
P.0. Box 928

Golden, CO 80401

FTS 332-2646
Commerical (303)497-2846

Am shipped as AmOo to the
Qak Ridge Laboratory Isotope
Pool

Savannah River Plant )

M. J. Sires, Acting Director
Technical and Production Division
Department of Energy

P.0. Box A

Afken, SC 29801

FTS 239-2217
Commercial {803)-725-6211
Extension 2217

28lpm, 252cf 238py

UNC Nuclear Indusiries, Inc. ()

P. A. Carlson, Manager
Reactor Techno]cgy
Richland, WA 99352

FTS 444-1631
Commercial (509)942-1631

170TI‘II, 147Nd, 149y 60¢q

A1l produced from reactor sarvice
irradiations



2. ALPHABETICAL LIST OF CUSTOMERS, SUPPLIERS,
AND ISOTOPES PURCHASED

The following abbreviations are used in this customer listing:

Cyclotron Service Csl
Irradiations

Depieted Uranium oy
Encapsulation Cap
Enriched Uranium EU
Fission Products FP

Miscellanecus Compound
Preparations WCP

The letter following each isotope or service entry is the supplier abbreviation

Section 1,

Natural Uranium NU
Reactor Service Irradiations RSI
Withdrawn radiofsotopes prepared

under special approval RW
Special Services S35
Targets Tgs

Visted in

DOMESTIC CUSTCMERS

1 AAI Corporation
PO Box 6767
Baltimore, MD 21204

DU(P)y
2 Alrco, Inc.

Central Research Laboratories
Murray Hill, NJ Q7974

85¢r(0)

3 Albert Einstein Hospital
Mewport and Morris Avenue
Bronx, NY 10461
8lrp(B)

4 America Atomics Corporatien

425 South Plumer
Tucson, AZ 85719

31(0), &kr(0), $S(0)

5 Amersham Corporation
2636 5. Clearbrook Drive
Arlington Heights, IL 60005

241 am(0y, %%ca(e), cs1(0), 33sd(0),
129110y, ry(0), RW(O)

& Amoca 011 Cao.
Naperville, IL 60540

RSI(A}

* 0ak Ridge billed.

L113598 A

7 ARCO Nuclear Company

10

11

PO Box 546
Leechburg, PA 15656

238pyu(0)

Argonne National Laboratory

9700 South Cass Avenue

Argonne, IL 60439

2Lan(0), laa(py, 2Yax(0), cap(0),
289¢¢10),%52¢c¢(s), *3cm(o0), Pco(0),
3¢50y, ouepy, 23es0), Bun(0y,

N (P, 27wp(0), putp), 2Heu(0),
425,007, Rs1(8), Pryuio), Psr(0),
97c0), Tos(0), 23%n(o)

Automation [ndustiries, Inc.
Instruments Division

Route #113, Kimbertan Road
Phoenixvyilie, PA 19460

1921r(H), 1921~(0)

Babcock and Wilcox Company
20 South Yan Buren Avenue
Barberton, OH 44203

$5(0}

Babecock Electronics Corporation
PO Box 1499

Costa Mesa, CA 92626

85x¢r(0}



12

13

14

15

16

17

18

i9

20

Battelle Memorial Institute
Calumbys Laboratory

505 King Ave.

Columbus, OH 43201

BU(P)

gattelle, Pacific Northwest Laboratories

see Pacific Northwest Laboratery
Bel! Telephone Labaratorias
Murray Hi11, NJ 07971

CSI(0), MCP(Q), S5(0)

8endix Corporation

2000 East Bannister Road
Kansas City, M0 64131
147pm(0), $5(0)

Best Industries, Inc.

PO Box 681

Washington, DC 200244
137¢s(0), MCP{0)

Boston University

100 Cunningham Street

Boston, MA Q2215

895r({0)

Bowman Gray School of Medicine
Winston-Salem, NC 27103
133Xe(0}

Brockhaven National Laboratory

Upton, NY 11973

Tge(a), 292ct(s), n(0), Mry(0y,
B0y

grooklyn Collage
Chemistry Department
Brookiyn, WY 11210

RSI(B)

Burroughs Corporaticn
PQ Box 203

Paoli, PA 13301

85¢r{0)

11135988

21

22

23

24

25

27

28

29

Campbell Pacific Nuclear Corporation
130 Bucannan
Parsco, CA 94553

241am(p)

Carnegie-Mallon University
5000 Forbes
Pittsburgh, PA 15213

18lyuf(0)

Case-Western Raserve Uni#ersity
2220 Circle Drive
Cleveland, OH 44106

CS1(0), 28Mg(B*)

Centronic
1101 Bristol Road
Mountainside, NJ 07092

238y(H)

Chamberlain Manufacturing Corporation
East 4th and Esther St.
Waterloo, IA 50705

ou(P)

Chevron Research Company
555 Market Street
San Francisco, CA 94120

3H(0), 10BRy(oy, 133xe(n)

Children's Hospital
Howard Medical School
300 Longwood Ave.
Boston, MA Q2115

430y, 19l05(8), 8lrb(8), 178W(B)

Calorada Schoal of Mines
PQ Box 112
Golden, CO 80402

230Tn(0)

Colorade State Department of
Occupational Health

4210 East 11th Avenue

Denver, CO 80220

236py(0), 55(0), 229Th(0)



30

il

32

33

34

38

35

37

38

39

Columbia Presbytarian Heospital
§22 W 168th Street
New York, NY 10032

81Rp{B)

Columhia University
630 West 168th Street
New York, NY 10032

g (8*)

Continental 011 Company
PO Bax 1267

Ponca City, OK 74601
89sr(0)

Cook Electric Company
6201 Oakton Street
Morton Grove, IL 60053
85¢r(0)

Cooper Medical Center
gth and Stevens Street
Camden, NJ 08103
lZ?xe(B*)

Carnell University
Division of Nutritional Sciences
Ithaca, MY 14853
47ca(0}, 28Mg(B*)
Crafghton University
2410 California

Omaha, N8B 68131

47ca(0)

Crycgenic Rare Gas Laboratories, Inc.

730 S. 13th Street
Newark, NJ 07103

85xkr(Q)

DCA Reliability Laboratory
975 Bernicia Avenue
Sunnyvale, CA 94086

8kr(0)

Delco Electronics

General Motors Corporation
Kokomo, IN 46901

85¢r{0)

[113599A

41

42

43

45

46

47

Department of Energy-ID
Health Services Laboratory
550 2nd Street

Idaho Falls, 1D 33401

147Nd(1}, laﬁge{;)_ 188Re(1)

Department of Law Enforcement
Bureau of Scientific Studies
515 E. Woodruff Road

Joliet, IL 60432

RSI{A)

Diagnostic Isotopes
225 Belleyille Avenue
Bloomfield, NJ Q7003

127¥a(B*)

Diagnostic Radiopharmacy
§980 Aragon Circle
Suita 5

Buena Park, CA 90620

133Xe(0)

Downstata Medical Center
450 Clarkson Avenue
Brooklyn, NY 11203

2BMmg(B*)

Dresser Atlas

Division of Dresser Industries, Inc.
PO Box 1407

Houston, TX 77001

3H(0), Tgs(0)

Ouke University

Ourham, NC 27706
Tgs(0), 238u(0), 133xe(0)

dyPont
see, €.1. duPont de Nemours Co., Inc.

EAD Matallurgical, Inmc.
71 Pearce Avenue
Tonawanda, NY 14150

241am{0), Cap(0)



48

49

50

51

52

53

54

1135998

East Carglina University
Purchasing Department
Grasnville, NC 27834

895r(0)

Eherline Instrument Corporation
PC Box 279
Santa Fa, NM 87501

Tgs(0), 230Th{0)

Edinbora State Callage
Edinboro, PA 16444

252¢r(s)

Edsel 8. Ford Institute for
Medical Researth
Department of Physics and 8iophysics
Henry Ford Hospital
2799 Wast Srand Boulevard
Detroit, M1 48202

252¢£(S)

£5%G Idano, Inc.

850 Second Street

PO Box 1845

idano Fall, 1D 83401

283500, Cap(0), 299ce(0), 2cr(0),
284ca(0), Bnb(0), Bpu(0), B%u(0),
8ip0y, ss(0), %m0y, 30,
235410y, 2%y(0), 133xet0), Pir(0)

EGRG Idaho, Inc.

TRA/PO Box 1825

Idaho Falls, [D 84301

Bar(ry, ¥8acn), Psriny, Barn,
381y, BSoy(1), Eu(p), 18mo(1),
S6un(1), PMo(1), Pra(), Mno(n),
Blpamy, O8paqry, RsI(1), B%Ta(I)

E. I. du Pont de Nemours Co., Inc.
Savannah River Plant

Aiken, SC 29801

283am(0, Cap(0), 29%cr(0), %m0y,
0,0(p), 2U(E), (), Bpyrmy, 28oy(0),
2825400, 1%8Ru(0), 5500, Thiey, 23y(0y,
B1r0)

§5

56

87

58

58

]

51

62

63

EMR Photo tlectric

Division of Waston Instruments
PO Box 44

Princeton, NJ 28540
3u(0)

Environmental Protection Agency
Division of Financial Management
Accounting Operations Office
Washington, DC 20460

9971¢(0)

Esso Research and Engineering Company
PO Box 642
Linden, NJ 07036

997¢(0)

Exxon Nuclear Co., Inc.
2101 Horn Rapids Road
Richland, WA 99352

EU{P)

Exxan Nuclear Idahe Company, Inc.
Idaho Chemical Pracessing Plant
550 Second St.

Idaho Falls, ID 83401

Eu{P)

Exxon Nuclear I[dahg Company, Inc.
1955 Fremont Avenue

Idaho Fails, ID 83401
RSI(L)

Fairchild Semiconductor
PO Bax 790

Mountain View, CA 94040
85r(0)

Flinchbaugh Products, Inc.
315 Richard Mine Road
Wharton, NJ (7885

DU P)

Florida State University
Tallahassee, FL 32306

2307h



LT3

64

65

1

67

68

69

70

71

72

U

HH
J

Gamma Industrias
9320 Travenor
PO Box 34526
Houston, TX 77034

241lpm(0), Cap(0)

Gamma Industries, Inc.
PO Box 2543
Baton Rouge, LA 70821

192{r(g)

Gammie Nuclear Company, Inc,
11941 Waveland Avenue
Franklin Park, [L 60131

RSI{A)

General Electric Company
Lynchburg, YA 24502

85 r(0)

General Electric Company
PO Box 254
San Jose, CA 95103

2390y, 280py(0), 24pu(0), RW(0), $S(O),
Tgs(0), 23%y(0), 238y(0)

General Electric Company
General Electric Drive
Waynesborgo, VA 22980

85¢r(0)

General Electric Company
Neutron Services Department
PinalTas Peninsula Plant
St. Petersburg, FL 33733

233Pu{M), 23% (M)

General Electric Research and
Deve lopment

PO Box 8

Schenectady, NY 12301

239py(0), RSI(B), Tgs{0)

General Nucleonics Oivision

Tyco Laboratories

2811 Metropolitan Place

Pomona, CA 91767

85k r(0)

U g

73

74

75

75

77

78

79

8o

George Washington University
23rd and Eye 5t. N.W.
Washington, BC 20037

78r(L)

George Washington University
25th and H Streets N.W.
Washington, DC 20037

778r(8)

Georgia Institute of Technology
225 Morth Avenue, N.HW.
Atlanta, GA 30332

8kr(0), MCP(0), 30sr(0)

Gollob Analytical Service Corporation
47 Industriail Road
Berkeley Heights, NY (7922

3H(0)

Goodyear Atomic Corp.
PO Box 528
fiketon, OH 45861

EU(P), 99Tc(O)

Erumman Aergspace (orporation
PO Bax 177
Bethpage, NY 11714

RSI(B)

Gulf Energy and Envirommental Systems
PO Box 608
San Diego, CA 92112

103p,(0y, %5zr(0)

Gulf Nuclear, Inc.
202 Medical Center
Webster, TX 77598

21am(0), cap(@), Hes(0), a0y,
340y, 192100y, MCP(0), Tgs(0)

Hanford Development Engineering
Laboratory

See

Westinghouse Hanford Company
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83

85

87

88

39

R

Harvard Medical School
50 Binney Streat
Boston, MA Q2118

lac(s)

Hazen Research, Inc.
4601 Indiana Street
Golden, CO 80401
$${0), 229Th(0)

Henry Ford Hospital
2799 West Grand Boulevard
Detroit, M1 48202
47¢a(0)

Holy Family Hospital

N 5633 Lidgerwood Street
Spokane, WA 59207
133%e(0)

Hughes Aircraft Campany
PG Box 11337

Tucson, AL 85706
85kr(0)

Hughes Aircraft Company
PO Box 92907

Los Angeles, CA 90009
85kr(0)

ICI America, Inc,
Atlas Aerospace Division

Valley Forge Industrial Park

Valley Forge, PA 19481
85kr(0)
ICI-NgCo.

26201 Miles Road
Clevaland, OH 44128

1370500y, €s1(0), 3u(0), ¥p(0),

106gu(0), Msr(0), Pre0)

Industrial Nuclear Company
1124 Chess QOrive
Foster City, CA 94404

19210 ()

3001

10

30

91

92

93

94

95

96

97

58

INTEL Corporation
3065 Bowers Avenue
Santa Clara, CA 95051

SSKr(O)

Intelcom Rad Tech
PO Box 30817
San Oiega, CA 92138

237np(0), Tgs(0), 235u(0y, 238y(o)

International Nutronics, Incorporated
1237 N. San Antonia Road
Pala Alto, CA 94303

252Cf(5)

lowa State University
Ames, [A 50010

ZSBU(Q)

Isomedix, Inc.

PG Box 177

25 Eastmans Road
Parsippany, NJ 09054

137CS(0)

Isotope Products Laboratories

404 5 Luke Streat

Burbank, CA 91502

cs1(0), 12%1(0y, 2Bpy(0y, 9634(0),
Osr(0y, s5(0), 2P0y, Bzr(o)

Isovac Engineering Commany
6220 San Fernando Road
Glendale, CA 91204

85xr(0)

Jewish Hospital of St. Louis
216 S. Kingshighway 31vd.
S$t. Louis, M0 63110
133%e(0Y

John Hopkins Hospital

650 Naorth Wolfe Streat
Baltimore, MD 21205

127xe(B*), 47Ca(0)
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100

101

102

154

K & K Laboratories
121 Express Street
Plainview, NY 11802

238U{M)

Kaman Nuclear

1700 Garden of the Gods Road
Calorado Springs, CO 80907
3H(0), Tas{0)

Kaman Scientists Corp.

195 W 2980 South

Salt Lake City, UT 84115
305r{H)

KMS Fusfon, Ing.

3941 5. Research Park Drive
PQ Box 1567

Ann Arbor, M1 48106

34(0)

Fmalla Adcmia Monomen Labea -k —

108

109

110

éos Alamos Scientific Laboratory
ae

University of California

Los Alamos Scientific Laboratory

Los Angeles County USC Medical Center
1200 N, State Street, Box 112 GH
Laos Angeles, CA 90033

47ca(0)

Lovelace Clinicg

4800 Gibson Boulevard $.E.
Albuquerque, NM 87108
243cm(0), SS(0)

Loyola University

Medical Center

2106 S. First Avenue
Maywood, IL 60153

C3I(A)

Mal1Y: ol andde ™ b I I} SO
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117

113

119

120

121

122

123

124

Messurex Corporation
10475 Imperial Avenue
Cupertina, CA 95014

85k r(0)

Medical College of Wisconsin
8700 W. Wisconsin Avenue
Milwaukes, WI 53226

43K(0)

Madi-Physics, Inc.

5855 Christie Avenue
Emeryville, CA 34508
P71¢(0)

Memorial Hospital
Department of Nuclear Medicine
1400 E. Boulder

Caiarado Springs, CO 80909
133Xe(0]

Methodist Hospital

1604 N. Capitol
Indianapaolis, IN 46202

lZTXQ(B*)
Michael-Reese Hospital
29th St. and E111s Ave.
Chicago, IL 60615
133xa(0)

Micro-Rel, Inc.

2340 W 10 Place

Tempe, AZ 85281
85¢r(0)

Microtest Systems, Inc.
1188 Bordeaux Drive
Sunnyvale, CA 94086
85kr(0)

Mine Safety Appliance Company
201 N. Braddock Ave,
Pittsburgh, PA 15208

131[(9)

ERELLE
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125

126

127

128

129

130

13l

132

Mine Safety Appliances Company
RD 2

Evans City, PA 16033
1311(0)

Minnesota Mining and Manufacturing
Company

Bldg 590

Twin Cities Army Amnunition Plant

New Brighton, MN 55112

210pg(H), 210po(M)

Minnesota Mining and Manufacturing
Company

PO Box 3iz2l

St. Paul, MN 55101

137¢5(0), mer(0), Fnb(o}, 47em(0),

Monolithic Memories, Inc.
1165 E. Arques Ave.
Sunnyvale, CA 94086

85¢r(0)

Monsanto Company

PO Box 1311

Taxas City, TX 77591

133xe(0)

Monsanto Research Corporation
Dayton Laboratery
1815 Nicholas Road
Dayton, OH 45407

281am(0), Cap(0), 232c(s), 238py(0)
Moravek Siochemicals

15302 E. Proctor Avenue

City of lndustry, CA 31745

3H(0)

Motorola, Inc.

5005 E. McDowell Road

Phoenix, Az 85008

85kr(0)



133

134

138

136

137

138

139

140

11136014

Mount Sinai Medical Center
4300 Altor Road
Miami Beach, FL 33139

CSI{Q)}

Nassau County Medical Center
Meadowbrook Hospital

2201 Hempstead Turnpike
East Meadow, NY 11554

47ca(0)

National Bureau of Standards

Route 270 and Quince Orchard Road
Gaithersburg, M0 20760

282py(M), 127xe(n)

Matfonal Bureau of Standards
Connecticut Ave. and Yan Ness St., N.W.
Washington, DC 20234

2520¢(0), 241py(0), $5(0), Tas(0),
133 \
Xel(0)}

National Lead Co of Ohic
PO Box 39158
Cincinnati, OH 4523%

DU{P)

Nationai Semiconductor Corporation
25900 Semiconductor Drive

Santa Clara, CA 65051

85 r(0)

New Brunswick Laboratory

9800 5. Cass Avenue

Argenne, IL 60439

RSI(A)

New England Nuclear Corporation

575 Albany St
Baston, MA (2118

241 amc0y, cap(0), 19%ca(sr), ce(0),

137¢5(0), cs1(0), 152+154g,(qy, 153g4(0),

30y, 29100y, Bke(0y, mMer(a), (o),

197ome0y, D3ruay, ~w(0), Psr(0), $5(0),

B7¢(0), Pre(sr), 133xe(0), 178,
957¢(0)

13

141

142

143

144

145

146

147

148

149

Mew York Hospital
525 East 68th Street
New York, NY 10021

8lap(s)

Hew York State Oepartment of Health
Office of Fiscal Management

84 Holland Avenues

Albany, NY 12208

284¢m(0), $5(0), 22%Th(0)

New York University Madical Canter
550 First Avenue

New York, NY 10016

284py(0)

North Carclina Baptist Hospital
300 S. Hawthorne

Winston-Salem, NC 27103

127 ye(g*)

North Carglina Memorial Hospital
Division of Nuclear Medicine
Chapel Hi1), NC 27514

997c(0), 127xe(B*)
Northwestern Memorial Hospital
239 E. Chicago Avenue
Chicago, IL 60611

127Xe{8*)

Northwestarn University

619 Clark Street

Evanston, IL 60201

$5(0)

Nuclear Metails, Inc.

2229 Main Street

Concorg, MA Q1742

DU(P)

Nuclear Radiation Develapment, Inc.
2837 A1t Blvd.

Grand Island, NY 14072

251pm(0}, Cap(0)



150 Nuclear Research Corporation
Streat Road and Second Street Pike
Southhampton, PA  18%6&

137¢5(0), MCP(0)

151 Nuclear Sources and Services
) Box 14923
Haouston, TX 77021
241am(0), Cap(0), Tgs{0)

152 Oak Ridge Associated Universities
0 Box 117
Qak Ridge, TN 37830
CSI(0), S5(0), 99Tc(0)
Qak Ridge Kational Laboratory
See

Union Carbide Corparation
(Jak Ridge National Laboratory

153 Occidental Qi1 Shale Company, Inc.
PO Box 2999
Grand Junction, CO 81501
85kr(0)

154 Ohio State Unijversity
190 North QOval Drive
Columbus, OH 43210
34(0), Tgs(0)

155 Ohio State University
Research Foundation
1314 Kinnear Road
Columbus, OH 43212
895r(0)

156 Ohio University
Athens, OH 45701
3H(0), Tgs(0)

157 Orlando Lahoratories, Inc.
PQ Box 8025A
Qrlando, FL 32806

243Am(0)

L3605

14

158

159

160

161

162

183

164

165

Qregon State University
Corvallis, OR 97330

252¢f(s)

Pacific Noerthwest Laporatory

999 Battelle Blwd,

Richland, WA 99352

2Lan0ny. Plana). ar(0), B2F(H),
80co(H), 89co(0), 13eseny, 1¥7gs(ny,
cs1(0), 3H(H), 3Bkr(0), McP(o), Fnb(0),
¥narw), Hnatuy, 27wp(0y, nu(H),
238py(Hy, 239py(Hy, 0py(ny, L38py(oy,
23910y, 2%0py(0), 2%1py(0y, 42py(0y,
284p,(0), RaDEF(H), RSI(A), 106Ru(H),
Wspy(Hy, POsr(0), 55(0), 39Te(0), Tas(0),
23010y, Otmeuy, Bzr(0)

Pacific Radiopharmacy
347 N, Kuakini St.
Honolulu, HI 96317

133Xe(0)

Palmdale General Hospital
Palmgale, CA 93550
133xe(0)

Pennsylvania State University
University Park, PA 16802

99T¢(Q)

Penrose Hospital
2215 N. Lascade
Colorado Springs, CO 80907

133Xe(0)

Pharmatopaes

2944 Corvin Drive

Santa Clara, CA 95051
133Xe(0)

Pleasant Valley Hospital
2309 Antonio Ave,
Camarillo, CA 93010

133%e(0)



166

167

163

169

170

171

172

173

174

Potter and Brumfield
Princeton, IN 47570

85kr (0}

Princeton University
James Forrestal Campus
Princeton, NJ 08540

CSI(0), 237np(0)

Princeton University
Bax 451
Princeton, NJ 08544

RSI{8)

Proctor and Gamble Company
PQ Box 175

Groesbeck Staticn
Cincinnati, OH 45239

957r(0)

Radiation Resourcas, Inc.
24 Kulick Road
Fairfield, NJ 07006
137¢5(0), MCP(O)
Raytheon Company

35Q EV1is Street

Mountain View, CA

133xe(0)

94042

Raytheon Company

350 Lowe1l 5t.

West Andover, MA Q1810
85kr(0)

RCA

Route 12, Fostoria Rocad
Findlay, OH 45840

857 (0)

RCA

Raritan, NJ 08859

85k r{0)

15

1113000

175

176

177

178

179

180

181

182

183

Reactor Experiments, Inc.
963 Terminal Way

San Carlos, CA 94070
NU(O), 2399u(0), Tgs(D),

235U(0}, 238U{0}

Reluxtrol
333 Vigtory Avenue
South San Francisco
CA 394080

ou(P)

Rensselaer Polytechnic Institute
Troy, NY 12181

ZBug(s¥), RSI(B), 230Th(0)

Research Triangle Institute

PO Box 12086

Research Triangle Park, NC 27709
106Ry (0}, $5(0)

Reuter-Stokes Electronics Components
18530 South Miles Parkway

Warrensville Heights
Clevaland, OH 44123

28”9(3*), 234u(0). 23au(0}
Richland Memorial Hospital
3301 Harden Strest
Columbia, SC 129203
12?38(3*)

Rockwall Hanford Operations
PO Box 800
Richland, WA 99352

DU(PY, IH(H)

Rockwell International
8900 Desotn Avenue
Canoga Park, CA 91304
lazTa(H}

Rockwell Intermational
Rocky Flats Plant
Golden, {0 80401
DU(P)Y, 238ey(M)



184

185

186

ig7

188

189

130

191

Rush Presbyterian-5t. Luke's Medical Center 192

1753 W Congress Parkway
Chicago, IL 60612

32ra(g), 895r(D)

Rutgers University
School of Chemistry
Busch Campus
Piscataway, NY 08854

RST(8)

Rutgers University
New Brunswick, NY 08903

Tgs(0), 235u(0)

Sacred Heart Medical Centar
Nuclear Medicine

West 101 8th Avenye
Spokane, WA 99204

133Xe{0)

Sandia Carporation
PO Box SBGO
Albuquerque, NM 87115

8yr(0), B7up(a), Tgs(0), 2Bu(o),
238y

Sandia Laboratorias

Kirtland Air Farce Base {East)
Recelving Section, Building 894
Albuquerque, NM 87115 '

238py(M), 23%pu(M)

Sandia Laboratories
Livermore Laboratary
PO Box 969
Livermore, CA 94550

H(p)

3an Jose State College
Health/Physics Comittee
125 South Saventh St.
San Jose, CA 95114

QU{P}

Pl 3e0
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193

194

195

196

197

198

199

200

Schlumberger Technology Corporation
Jd7d Quarry Road

PO Box 307

Ridgerield, CT 36377

25208 (5)

Schwarz Bio-Research, Ing.
Mountain Yiew Avenue
Orangeburg, NY 10962

3n{0y

Self-Powered Lighting, Ltd.
8 Westchester Plaza
Elmsford, NY 10523

3(0)

Shall Development Company
1410 45th Strest
Emeryville, CA 34508
8xr0)

Shepherd and Associatas, J.L.
1514 victory Blvd.
Glendale, CA 91201
137¢5(0), MCP(Q)

Signetics, Inc.

811 East Argues Ave.
Sunnyvale, CA 94086

85Kr(0)

SiTlicon General, Inc.
11651 Monarch St.

Garden Grove, CA 92641

83kr(0)

Sican-Kettering Institute
425 E, 68th St

New York, MY 10021
133Xe(0]

Solid State Testing
56 Middlasex Turnpike
Burlington, MA 01303

133xe(0)
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202

203

204

208

206

207

208

209

Source Production and
Equipment Co., Inc.

825 OxTey St.

Kenner, LA 70062

1921r(0)

Spire Corporation

Patriots Park

Bedford, MA 01720

CsI{0), RW(0), 151sm(0), $5(0)
St. John's Hespital

333 N. F St

Oxnard, CA 9303C

1331&(0]

St. Patrick Hospital

524 S. Ryan St.

Lake Charles, LA 706801
13313{0)

S5t. Vincent Medical Center
3Ird and Grandview

Los Angeles, CA 90057
133xe(0)

State University of New York
Downstate Medical Center
450 Clarkson Ave.

Braooklyn, NY 11203
2Bwg(s*), 997c(0)

State University of New York
Department of Earth and Space Sciences
Stony Brook, NY 11790
RSI(B)

Swedish-American Hospital
1400 Charles St.

Rockford, [L 61101

133xe(0)

Statek Corporation

1200 Alvaraz Ave,

Qrange, CA 92668

85kr(0)

1113608
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210

211

212

213

214

215

216

217

218

3yntex Corporation
3401 Hillview Ave,
Palg Altg, CA 94304

3K(0)

Technical Operations
South Avenue
Burlington, MA 01803

1921¢(0)

Teledyne Isotapes
Nuclear Systems Oivision
110 W, Timonium Road
Timonium, MD 21093

McP(a), Msr(0)

Texas Instruments, Inc.
Science Services Division
PO Box 5012, Mail Stop 6
Dailas, TX 75222

85k r(0)

Texas Instruments, Inc.
PO Box 66027, Mail Stop 615
Houston, TX 77006

35k r(0)

TII Corporation

100 N. Strong Ave.
Lindenhurst, NY 11757
3(0)

TII Industries, Inc.

PO Box 433

Toa Alta, P2 00758

3u(0)

Tours Infirmary Research Department
1401 Foucher St.

New Orleans, LA 70115
28Mq(8*)

Trio-Tech, Inc.

2435 N. Naomi

Surbank, CA 91504
85kr(0)
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229

221

222

223

224

TRW Systems Group
Gne Space Park
Asdondo Beach, CA 90277

83k r(0)

UNC Nuclear Industries
PO Box 490
Richland, WA 99352

80co(u), DU{P), EYU(P}

Union Carbide Corporation

Nuciear Division

Qak Ridge Gasecus Diffusion Plant
PO Box P

Gak Ridge, TN 37830

85xr{0), 238u(M)

Union Carbide Corporation

Oak Ridge National Laboratory
Isotope Pool

Qak Ridge National Laboratory

Box X

Oak Ridge, TN 37830
Am(R)

Union Carbide Corporation

Qak Ridge Nationail Laboratory

PO Box X

Qak Ridge, TH 37830

273c01), 2Lam(0). 2%3am(0), Ycaco),
Cap(0), Z2ce(my, P%cr(0), ca(p),
137¢5¢0y, cs1q0y, 30y, Blio,
192100y, ®B¢r0), MeP0), Pb(0),
2375010, Slpamy, Blpa(oy, Pulr),
238py(0), 2%2py(p), RW(O), SS(O),
997¢(0), Tgs(0), 223Th(M), FOTh(M),
232y00) . 233300y, By, B35y(0).
236y(0). 238yc0). 133ye00). Fzr(0)

Union Carbide Corporation

Qak Ridge Natiomal Laboratory
Nuclear Division, Y-12 Plant
PO Box Y

Oak Ridge, TN 37930

CSI(0), DU(P), EU(P), 53ed(0), '%21r (0},

wee(0), 236pyi0), 2%2eu(0y, 22%pu(0),
ss(0), 2330y

1113604

18

228

226

227

228

229

230

231

232

233

Union Carpbide Corporation

Sterling Forest Research Center
PO Box 324
Tuxedo, NY 10987

MCP(0), 905r(0), 29Tc(0)

Unit Process Assemblies, Inc.
53-15 37th Ave.
Woodside, NY 11377

147pm(0), 903r(0)

United Nuclear Corporation
Fuel Recovery Operations
Woodriver Junction, RI (2894

EU(P)

United States Air Force Academy
USAF Academy, CO 80840

232¢£(s)

United States Army

Armament Research and Development
Abardeen Proving Ground

Aberdeen Proving Ground, MD 21005

ou(PR)

United States Army

Latterman Medical Center

Finance and Accounting Division
Building 102

Presidie of San Francisce, CA 94129

47ca(0)

United States Army

Matertals and Mechanics Research Center
Watartown Arsenal

Watertown, MA 02172

DU(P}

United States Army
Picatinny Arsenal
Ordnance Corps
Dover, NJ 07801

Du(P)

United States Army
Aberdeen Proving Ground
Aberdeen Proving Ground, MD 21005

DU(P)



234

235

236

237

238

239

240

United States Department of Agriculture
Building 307, Room 215
Beltsville, M} 20502

23Mg(8*)

United States Department of Energy
Chicago Operations Office

Finance Division

9800 5, Cass Ave

Argonne, IL 60439

282010y, 2330y, 23%y0), 2y(0)

United States Department of Energy
376 Hudson St. Sth F1,
New York, NY 10C14

236pu(q), $5{0), 229Th{0)

United States Department of Energy
Richland QOperations Qffice

PG Box 550

Richland, WA 99352

288ca(0), 2%pu(0), 23pu(0), *¥u(0),
284p,(0y, %8400y, ssi0), Bzr(oy

United States Cepartment of Interior
Geological Survey

National Center

12201 Sunrise Yalley Drive

Reston, VA 22092

243am(0), 23%ce(s), 2Mem(o), 23 Np(0),
236py ()

United States National Aeronautics and
Space

Ames Research Center

Moffatt Field, CA 94035

4?Ca{0)

Unitad States National Aeronautics and
Space

Lyndon B, Johnson Space Canter

Transportation Cfficer, Building 420

Houston, TX 77058

RSI(8)

Li13610

19

241

242

243

244

245

246

247

248

United States Mational Aeronautics and
Space Administration

George {. Marshall Flight Center

Huntsville, AL 35812

MCP(0)

United States Navy

Naval Electronics Lab Center
271 Catalina 81vd.

San Diego, CA 92152

957r(0)

United States Navy

National Naval Medical Center
Building #144

Bethesda, MD 20014

12728{3*)

United States Navy

Naval Regional Medical Center
8750 Mountain Boulevard
Oakland, CA 324827

caf0), 127xe(a*)

United States Environmental Protection
Agency

Accounting Operations Office, Durham

Resaarch Triangle Park, NC 27711

CS1{0)

United States Pubiic Health Service
National Institutes of Health
Isotope Laboratory

Building 21

Bethesda, MD 20014

¢7Ca{0], 43({0)' 127Xe(B*]

United States Public Health Service
Hospitali

15th Avenue and Lake S5t.

San Francisco, CA 94118

47¢a{0)

United States Radium Corporation
4150 01d Berwick Road

PO Baox 380
Bloomsbyry, PA 17815

34(0)
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250

251

252

253

254

255

286

PLE3b

Unitrode Corporation
580 Pleasant St
Watertown, “A (01970

85Kr(DJ

University of Alabama
Medical Center

1919 Seventh Avenue, South
girmingham, AL 35485

133xe(0)

University of Arizona
Post Office Drawer 4100
Tucson, AZ 85724
12?XE(B*}

University of Arkansas
Fayetteville, AR 72701
232¢¢(s), 238y(H)
University of California
Davis, CA 35616

pu(Py, 129170)

University of California
Ernest 0. Lawrence Laboratory
PG Box 808

Livermore, CA 94551

241am(P), Nu(P), Pu(P), 238py(p)

University of California at La Jolla
3175 Miramar Road
La Jolla, CA 32093

825r(L), 85sr(L), 127xe(B*)

University of California
Lawrence Berkeley Lahoratory
Berkeley, CA 94701

29810y, %510y, B0r(0y, Fse(
83sri1y, $S(0)

»
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257

258

258

260

261

262

263

University of California

~awrence {ivermore Laboratory
Livermore, A 94550

249¢(0y, Pem(0y, 5cmio), 3u(0),
MCP(0), Pmb(sy, Tgs(0), 230Th(0},
232Th(0), 235U(0), 238U(0)

University of California

Los Alamos Scientific Laberatory

PG Box 1663

Los Alamos, NM 87545

2pncoy, lae(s), 298k(0), cap(0),
er(a), Br(s), Hmo), ¥esta),
pu(p), 31100y, pu(py, 236puo),

238y (my, M0py(my, 55(0), Tgs(0),
2301h(0), #2m(0), 23u(0}, 23Sy,
28ymy, 2By(o), Bzr(o)

University of California

Los Angeles, CA 90024

28lanco), “ca(o), S2re(L) Mcp(0),
239,10, P2py(0), ss(0), L33xe(o)

University of Califarnia
San Francisco Medical Center
San Francisco, CA 94122

133Xe(0)

University of Chicago
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3. ALPHABETICAL LIST OF ISOTOPES
CROSS-REFERENCED TQ CUSTOMER NUMBERS

DOMESTIC
Actinium 227 {Ac) Californium 249 (Cf)
223, 287 8, 52, 258, 257, 258
Aluminum 28 (A1) Californium 250 {Cf)
53 286
Americium (Am) Californium 2582 (C#)
222 8, 18, 50, s1, 52, 54, 92, 95, 106,
107, 130, 136, 158, 159, 19z, 223, 228,
Americium 241 (Am) g%g, 25%, 258, 262, 273, 284, 304, 313,
. 32
&, 8, 21, 47, 64, 80, 95, 130, 140,
149, 151, 159, 223, 254, 257, 258, 299, Cerium 134 (Ca)
297, 323
140

Americium 243 {Am)
Cerium 144 + Praseodymium (CePr)

323

&2, %4, 157, 223, 238, 257

Argon 37 {Ar)

Casium 134 (Cs)
159

159, 323
Cesium 137 (Cs)

Astatine 211 (At}

81, 258
8, 15, 80, &3, 94, 95, 127, 140, 150,
garium 133 (Ba) 159, 170, 196, 223, 258, 323
324 Chlorine 38 (C1) '
Barium 138 (Ba) 53
53 Cobalt 57 (Co)
Berkelium 249 (8k) 323
8, 256, 257, 258 Cobalt 60 (Co)
Bromine 77 (Br) g4, 159, 220, 323
18, 73, 74, 272, 276, 318 Cyrfum (Cm)
Bromine 80 (Br) 223
53 Curium 243 {Cm)
Bromine 82 (Br) 8, 109, 258
53 Curium 244 (Cm)
Cadmium 109 (Cd) 52, 54, 142, 237, 238, 287
5, 95, l40 Curium 245 {Cm}

257
31

L113b27



Curium 248 (Cm)
298

Cyciotron Service Irradiatiaons (CS1)
5, 13, 23, 88, 95, 110, 111, 133, 140,
152, 159, 167, 202, 223, 224, 245, 261,
323

Deplated Uranfum {QU)
1, 8, 12, 25, 54, 82, 137, 148, 176,
181, 183, 191, 220, 224, 229, 231, 232,
233, 253, 258, 323

Deuteriym Oxide (D20)
54

Oysprosium 165 (Dy)
53

Einsteinium 253 (Es)
8

Encapsulation {Cap)

8, 47, 52, 54, 64, 80, 130, 140, 1439,
151, 223, 258

Enriched Uranium (EY)
§3, 58, 59, 77, 220, 224, 227, 314
Europium 152+154 {Eu)
140
Fluorine 18 (F)
113, 279
Gadelinium 183 (Gd)
5, &, 115, 140, 224
Hafnium 181 (Rf)
22
Halmium 166 (Ho)
53
Iodine 123 {I)
279
[odine 129 (I)
3, 95, 140, 283, 325

113623

32

Iadine 131 (I}
124, 125, 223, 288

Iridium 192 {Ir)
9, 65, 80, 89, 201, 211, 223, 224

Iron 52 (Fe)
184, 259

Krypton 85 {Xr)
2, 4, 11, 20, 33, 37, 38, 39, 61, 67,
69, 72, 7%, 85, 86, 87, 90, 96, 105,
116, 122, 123, 128, 132, 138, 140, 153,
159, 166, 172, 173, 174, 188, 195, 197,
188, 209, 213, 214, 218, 219, 221, 223,
249, 318, 319, 320, 321, 326

Magnesium 28 (Mg)

23, 31, 35, M, 177, 179, 206, 217,
234, 263, 266, 273, 279, 283, 287

Manganese 54 (Mn)
323
Manganese 56 {Mn)
53
Mercury 203 (Hg)
323
Miscellaneous Compound Preparations (MCP)
13, 15, 75, 80, 113, 127, 140, 150,
158, 170, 196, 212, 223, 224, 225, 241,
257, 259, 273, 285, 294, 299
Molybdenum 99 (Mo)
53
Natural Uranium (NU)
175, 280, 323
Neodymium 147 (Nd)
40, 53, 159
Necdymium 149 (Nd)
159
Reptunium (Np}
8
Neptunium 237 (Np)

8, 91, 159, 167, 188, 223, 238, 323



Neptunium 239 (Np)
323
Nichium 32 (Nb)
257
Nigbium 95 (Nb)
8, 52, 127, 159, 223
Csmium 191 (Os)
27
Palladium 109 (Pd)
53
Phosphorus 33 (P)
88, 14¢
Plutonfum (Pu)
8, 223, 254, 258, 123
Plutonium 238 (Pu)

el (=] ae A e

Promethium 147 (Pm)
14, 127, 140, 226, 266, 297
Protactinfum 231 (Pa)
53, 223
RaDEF
159, 297
Reactor Service Irradiations {RSI)
6, 8, 19, 41, 53, 60, 66, 71, 78, 139,
]égg' 168, 177, 185, 207, 240, 261, 270,
Rhenium 186 (Re)
40
Rhenium 188 (Re)
40
Rubidium 81 {Rb)}

3, 27, 0, 141, 269

Nodbend. . waa  ra




Strontium 90 (Sr)

8, 75, 88, 95, 101, 14¢, 159, 212, 225,
226, 297, 323

Tantalum 182 (Ta)
53, 182
Target Preparations, Radicisotope (Tgs)
8, 45, 46, 68, 71, 80, 91, 100, 103,
136, 151, 154, 156, 159, 175, 186, 188,
223, 257, 288, 267, 268, 322, 323
Technetium 99 {Tc¢)

8, 18, %, 57,
152, 1%9, 182,

Thorium (Th)

77, 88, 118, 140, 145,
206, 223, 225, 264

54, 234
Thorium 229 (Th)

29, 52, 82, 142, 223, 236
Thorium 230 (Th)

8, 28, 49, 63, 95, 189, 177, 223, 287,
258, 290

Thorium 232 (Th)
257, 258, 323
| Thulium 170 (Tm}
1589
Tungsten 178 (W)
27, 140
Uranium 232 {U)
223
Uranium 233 {U)
52, 54, 223, 224, 235, 268, 275, 1323
Uranium 234 {U)
68, 179, 223, 235, 258
Uranfum 235 (U)

52, 91, 103, 175, 186, 188, 223, 257,
258, 290, 322, 323

Uranium 236 (U)
52, 223, 238
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Uranium 238 (U)

24, 46, 68, 91, 92, 99, 175, 179, 1838,
221, 223, 252, 257, 258, 267, 323

Withdrawn Radioisotopes ([RW)
111, 149, 202, 223
Xenon 123 (Xe)
308
Xenon 127 (Xe)

M, 42, 98, 111, 115, 120, 127, 13§,
140, 144, 145, 146, 180, 243, 244, 245,
251, 255, 271, 288, 289, 293, 294, 301,
3%; 306

Xenon 133 (Xe)

17, 26, 43, 46, 52,
129, 136, 140, 160,

199, 200,
223, 250, 259, 260,
294, 295, 299, 303,

84, 97, 119, 121,

161, 163, 164, 163,
203, 204, 205, 208,
277, 278, 289, 291,
17, 309, s, 323

Zirconium 95 {Ir)
52, 84, 79, 95, 140, 159, 169, 223,
237, 242, 258

FOREIGNR

Americium 241 (Am)

361, 369
Americium 243 (Am)

335, 337, 349, 369, 376, 396, 402
Argon 37 {Ar)

328, 365, 375, 417
Berkalium 249 (Bk)

192
Californium 252 (Cf)

343, 379, 394, 410
Cesium 137 (Cs)

339
Curiym 244 (Cm)

327, 388, 3%6, 412



Curium 248 (Cm)
337

Cyclotron Service Irradiations {CSI)
kl:2:]

Encapsulation (Cap)

327, 335, 361, 362, 365, 367, 369, 376,
388, 396

£nriched-Uranium {EU)
406

Gadolinium 153 {Gd)
356, 360, 88

Hydrogen 3 (H)

347, 354, 381, 382, 388, 389, 393, 414,
415

lodine 129 (1)
347, 365
Iridium 192 (Ir)
336
Krypton 85 {Ke)
336, 364, 388, 390, 391, 296, 416
Magnesium 28 (Mg)
333, 358, 359
Miscellanecus Compound Preparations {MCP)
339, 387, 1388, 415
Neptunfum 237 (Np)
332, 335, 362, 365, W7, 372, 388, 413
Piutonium 238 (Pu)
361
Plutenium 239 (Pu)
331, 338, 32
Plutonium 220 (Pu)
331, 335
Plutenium 241 (Pu)
331, 338

it13bZb
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Plutonium 282 {Pu)

329, 331, 334, 335, 338, 342, 361, 378,
395, 399

Plutonium 244 (Pu)
331, 335, 378

Promethium 147 (Pm)
377, 388, 415

Protactinium 231 (Pa)
327

Ruythenium 106 (Ru)
383

Samar{um 151 (Sm)
372, 388

Spectal Services (S3)
356, 360, 363

Strontium 82 (Sr)
383

Strontium 83 (Sr)
333

Strontiym 89 (Sr)
330, 355, 388

Target Preparations, Radioisotope (Tgs)

331, 332, 335, 369, 370, 372, 378, 379,
3g0, 388, 394, 410, 411, 413

Tachnetium 99 (T¢)
347, 388, 403
Thorium 229 {Th)
363
Tharium 230 (Th)
342, 350, 367, 371, 404, 412
Thorium 232 {Th)
372, 411
Uranium 233 (U)
331, 398, 399



Yranium 234 (U) Ytterbium 91 (Y)

342, 371, 400, 301, 412 388
Uranium 235 {U) Xenon 127 (Xe)
331, 332, 33%, 370, 372 327, 333, 345, 348, 351, 353, 357, 368,

374, 385, 407, 408, 409
Xenon 133 (Xe)

Uranium 236 (U)
331, 373, 401

380, 346, 348, 352, 154, 368, 397
Uranium 238 (U}

Zirconium 95 (2r)}
331, 332, 135, 342, 32, 372, 280
341, 344, 3988

36

NEEL YA



4. GEOGRAPHICAL LOCATION OF RADIOISOTOPE CUSTOMERS
{identified by customer numbers)

STATES
Alapama {AL}
241, 250, 283
Arizona (AZ)}
6, 85, 122, 132, 251
Arkansas (AR)
252
California {CA)
13, 23, 28, 40, 45,
49, 9%, 91, 92, 95,
123, 128, 131, 138,
175, 176, 182, 190,
198, 203, 205, 209,
239, 242, 244, 247,
257, 259, 260, 284,
312, 326

(C0)

61, &8, 72, 79, 86,
9, 108, 1ls, ll8,
161, 164, 165, 171,
191, 195, 196, 197,
210, 218, 219, 230,
253, 2584, 255, 256,
288, 301, 302, 311,
Colorado

30, 31, 82, 100, 119, 153, 183, 183, 228
Connecticut (CT)

192, 265, 324, 325
District of Columbia {DC)

17, 87, 73, 74, 136
Florida (FL)

63, 70, 133, 157, 266, 303
Georgia {GA)

75, 267
Hawaii (HI)

160
Idaho {10}

2, 5, 42, 54, 80
(IL)

I11inois

7, 8, 10, 35, 43, s, 110, 121, 139,
146, 147, 184, 208, 235, 261, 262, 263,
268, 269, 270, 304

[113b2z8
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Indiana {IN)

41, 120, 166
Iowa (IA)

27, 93, 271
Kansas {KS)

272
Kentucky

273

(KY)

Louistana (LA)

65, 201, 204, 217
Maryland (MD)

1, 98, 135, 212, 229, 233, 234, 243, 246
Massachusetts (MA)

18, 29, 81, 104, 113, 114, 140, 148,
172, 200, 202, 211, 231, 248, 305

Michigan {MI)
53, 83, 102, 105
Minnesota (MN)
115, 126, 127
Mississippi (MS)
274
Missouri (MO}

16, 97, 111, 275, 315, 316, 317, 321

Nebraska (NB)}
3B
New Jersey (NJ)}

3, 15, 26, 36, 39, 44, 56, 5B, 62, 76,
94, 167, 158, 170, 174, 185, 186, 232



New Mexico (NM) Washington (WA)

&1, 109, 188, 189, 258, 276 59, 84, 159, 181, 187, 220, 237, 295,
297, 310, 314, 323
New York (NY)

Wisconsin (Wi}
4, 20, 21, 32, 33, 37, 46, 49, 71, 78,

99, 103, 134, 141, 142, 143, 149, 177, 112, 117, 29, 30
193, 194, 199, 206, 207, 215, 225, 226,
236, 281, 282, 306, 107 FOREIGN
North Carolina (NC) Australia
19, 48, 50, 107, 144, 145, 178, 245, X8 327, 328, 329, 330
Ohio (OH} Austria
12, 14, 25, 77, 88, 130, 137, 154, 155, 331
156, 169, 173, 179, 264
Belgium
Qklahoma {OK)
332, 1333, 334, 338, 336, 2337
34
Brazil
Cregon  (OR)
338
158, 277
Canada

Pennsylvania (PA)
339, 340, 341, 342, 343, 344, 325, e,

9, 11, 22, 24, 52, 87, 106, 24, 125, 347, 348, 349, 350, 351, 352, 353, 354,
150, 162, 248, 278, 279, 280, 318, 319, 56
320, 322
Denmark
Puerto Rico (PR)
386, 357, 358, 359
216
France
fhode Island (RI)
360, 361, 162, 363, 364,
227

Germany, Federal Republic of
South Caralina ({3C)

365, 66, 367, W3, 369, 370, 371, 372,

55, 180 373, 374, 375, 376, 377, 378, 379
Tennessaa (TN) Great Britain

152, 221, 222, 223, 224, 286, 287, 299, 380, 381, 382, 383, 384, 385, 386, 87,

309 g, 389
Texas (TX) Hong Kong

47, 64, 80, 129, 151, 213, 214, 240, 3%0, 391

284, 289, 290, 298, 313

India
Utah {UT)
92

101, 291, 292
virginia (VA)
67, 69, 238, 293, 234

38

113628



Israel South Africa

393 408
Italy Sweden
394, 385 409, 4190
Japan Switzerland
336, 397, 398, 399, 400, 401 411, 412, 413, 414, 415
Nether 1ands Taiwan
402, 403, 504, 405, 418
Norway YugosTavia
406, 307 417

39
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STABLE ISOTOPE CUSTOMER LIST AND SUMMARY
OF SHIPMENTS — FY 1979

W. C. Davis
INTRODUCTION

This compilation is published as an aid tc those concerned with the
separation and sale of stable isotopes. The information is divided into
four sections:

1. alphabetical list of domestic and foreign customers, showing the
stable isotopes purchased during the fiscal year;

2. alphabetical list of isotopes, cross-referenced to customer numbers
and divided into domestic and foreign categories;

3. alphabetical list of states and countries, cross-refgrenced Lo
customer numbers and indicating gecgraphical concentrations of
isotope users; and

4. tabulation of the shipments, quantities, and dellars for domestic,
foreign, and project categories for each isotope.

Other reports published in this series are:

ORNL/TM-1928 ORNL/TM-3987
ORNL/TM-2038 ORNL/TM-5089

F113by

the ORGDP Computing Technology Center for his assistance in developing

ORNL/TM-2401
ORNL/TM-2747
ORNL/TM-3146
ORNL/TM-3543

the tabulations.

ORNL/TM-5853
ORNL/TM-6241
ORNL/TM-6710

We wish to thank S. E. Curtis of the Business Svstems Department of
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1o ALPHAARTICAL LIST OF CUSTOMERS, WITH DTONTACTS AXD 130I0PSS PURLHALZL

A. DCMESTIC

thilene Christlan Collsga
Bax A27A8
Abllane, Teaan

Sefg, VIMp, LODMg

Agrrjet Nuclaar Company
590 Secand LStreet

Po 4, Bax 1345

Idahs Falls, Idaho B8J401

0, 130Nd, L5

hilabama, Univers! ty of
Mauical Teanter

1913 Seventn Avé&nue, South
Biral ngham, Alabama 35486

*3Ca

Alaska, iniversfty of
Cotieae. Alaaka 99735

w3 [, ¥

Aldrich Cheaical Coapnnv, Ine.
40 Jeat Tt Paul Avenua
Milwauxea, siazorslr D323

*Li

All.md Themical Carporatlaon
Cantral Aczounty Paveble

P. J. Box 2251R

Forristown, N. J. Q7FEQ

TLd

Amsczham Corporation
Arlington Helahts, Illinols 6GODOB

YaF g

hrganna National lLaboratary
970 South Tass Avenyw
Argonne, Tllinols 60439

1a%4q, 118, “2Ca. **Cau "20r, 430y,
1k8Ep, %fFg, 37Fe, L3054, l.ﬂGd.
*LL, "LY, ¥*Mg. ETFHq, I%Mg, **Mo,
138Ng, LG=pg, 103pg . Lospg , l"Pd.
Ing, 745, LeSg, IVSe, 19A5m,
4493y, 1225n, Y#vEp, 55, 1¥6Te. Tam
LTaYL, 1¥Tyh, #&3In, *9Zn

Arfzona State Unlversity
Temae. Arlzonm 357381

*Ll, TLE. "#N1

Ariansas, lUniverslty of
Favattevilla, Arhansas 72701
10f8,

Beylor Unfversity

Box 6397

Wwaca, Texna TETOI

sLL, TLE

113642

12

Jall Talephone Lacorataries
Murray Hill, Mdw Jeraay 07371

- %'Fg, W1F8In, &N, Iw5, #7544, Li48p,

ls

15

15

17

i8

19

20

21

22

58, 18Dy, #%7p

Eendia Reaearcn Lavoratories
2RACh Civic Canter Drive
Southfield, Mlchigan 48073

$VYHg, IDAHy, #0¥dg, #29%hHg, 53

Bigalow Labaratory For Oceap Sciences
MeKown Palnt
Wast Boothbay Harbor, Malne 04575

Fag |

Brovkhaven Maticnal Leboratory
Upton, Long [sland, New York 11573

1WTAG, 14E, “2Ca, LLICd, LisLe, *3Cy,
430y, WaFEe, LSiFy, U7Fs, 3%Gd,
LeeGy, ES75d, T0Gy, Taga, Tele,
200Hg, 343, %Li, ?Ll, ¥vMg., *¥Mg,
FRZNG, heWd, S9N, 1a%(s,
\vI(g, #a8py, 10IPg, 10%pg,
1iepg, VeepL, LeTHg, ¥iRu,
IRy, *8g, Fe5), dog), i1v¥5m,

L1988y, 12255, S5, VZITa, léeTa, L30Te,
ieny, Laay

Brockivn Colisge
Bacford Avanus and Avenus H
Brooklyne Naw yore 11218

1%2], 3%, FLi, 14Nj§

Calitorpia Institute of Technalogw
1201 . Californin Boulevard
Pasadens, Callfornia 91109

®sFa, %7Fe, “9Fq, T€I{g, iVE(],,
2Geph, 55, v4TL, **TL, *%Ti, %87},
1eny, *LZp, T82p

Califcrnin State Collanw
5151 State Collegw Drivae
Los Angeles, Caiifornia $60J2

L

Californin, Unlversity of
40¢ Sproul Hall
Berhalay, Callitornla 94720

970

Callforninm, Jnlvarsity of
Davis, Californls 35616

TeBr, ®iBp, 20FPp, E04Pb, 835,
r0aY], ANST)

California, Unlvarsity of
Post Orffices Bax 109
La Jollay Callfornia 92037

~ICy, 1%Ca, L#FEp, I4IEu, #%Fa, "IK,
1318 By 2EMg, SiNl, **Ti, LFifH

callfarnia, Univarsity of
405 Hilgard Avenus
Los Angmeles, California 9DOZ4

13sBa, 1BiEy, 1784f, Wik, 1364,
178y, 15044, ®FRbL, %7 5@, ®*5r,
Taa, **Ti, a7}
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2

25

23

23

3

31

2

bk

Zalifarnis, university af
Post 2ffica gos 112
Adminfatratlon Juilding
Sivarylde, lallfornla 32302

Visag, 1%spy, t1v3n, 35

Callfarnla, unluaralty of
San Franclasgo Medical Center
San Franelscu, Callfornla 94122

STy

Califarnia, Universliiy aof
Santa 3arbara, Callfornis 931C6

L340

Californla. univers!lty of
Lawrence Reraalay Laboratory
Harcelay, Zaiifarnia 34701

108, “8Ca, 194Cd4, Z%Mg, T0AFL, 11234,
58, Tas. Y84r

Catifornin. university af
Lawrence Lijvermore Laboratory
Box BOH B

Livarmars, Jalifornia 4550

10p, 11B, 1M pa, ISCY, LTMHP, LTPHE,
TLi, #7%Ly, inéNd, Te3e., "03e,
wifta, AREe., 5P, 55, Tas

Zab Lfornle . Univarsity of

Las alamos Sclentific Laboratary
Post Iffica box 1663

Los Alamos, New Mexlco 37544

138, 13%A7, $35Bm, 13s3a, APEa, 1e3a,
BiBp, *OCy, LEMER, M3ME,, WFe,

18754, 1885y, Lletgd, ?+Ga, “OK,

LY !!Hq. Iiﬂa. Io.Fb' Rﬂ?Pb.

LeSRe, I8FRg, 283], 1%85y, 15iSn,

18v 9, Li0g,, 1208n, 13¥3n, 55, 127Te,
1¥%Tq, 1#3Ty, 12¢Ta, 128Ta, L30Te, Tqa,
h‘Tl. ll‘rl' !ﬂTl‘ lﬂ!fl. LaZy, 103y,
1eng, sy

Carnsgie—Mailion Unlvarslty

5800 Forbaxs

Plttaburgh, Fannaylvania 15213
PIMa, YeKgy, LO00No, TeSe, 130Ty
Catholie Univarsity of Amerlcs
104 MeCort-dard Hall
Washington, L. C. 20017

Tas

Clncinmatl, Wnlveraity of
Cincinrnatl, Uhlo 45221

LisCd, 123Tg, LZ8Ty

Lolorade State Unlversity
Fort Calllns, Colorada SB521)

*3Cu, I4Fq, BEFy
Colorada, Univevsity of
Bouldar. Caicrado A0IG2

vap, sy, A¥CL, 192p3, LCNPd, LAEpY,
8TRp, 17syb

A5

R13

37

Ja

9

40

41

LI

43

44

45

Colunbla University
Jox £, Low Llorary
Naw York, New form 10427

“OCg, %0k, i7%Lgy, 208pL, 283E, 55

Consumers Power Company
Fal iwades Nuclaar Plant
Foute 2. Box loa

Covart, Mlchijgan «J043

TLI

Cormrall Univarsity
Ithaca, Neaw Yorh La8A50

L1, TLi

Cye latron Corparatiasn
950 Gilman Strast
Barkelev, Califernia 24710

100Ky, 56, L23Ta, L2eTg, ZE3T]

[apartment cof Chamiatry
Mount Holwoke Joliexgs
South Hadiey, H4asmachusstts Q1072

Mg

Dlaanostic Iactopes
123 Pleasant Avenuyw
Jpper S3addie Rluwer, New Jeraey O7aza

58, 2017}

Diamcnd Shaarocs Corg.
1501 Spring Strast
Fedwood Titw, Californla 54063

LEW

Dow Chamical USA
Texas Diwvialon
Frasport, Taxas 77541

01

Dreanzr Atlas

Division of Dresser Ingustiriss, Inc.
F. 0. Boa 1407

Houston, Taxas 77¢0}

op
Dubhs Univarsity
Durhas, North Caralina 27706

43gu, %3y, F¥Ag, TENE, M54, MAGN,
8%, Tow, **T1

tastern Wichigan Univereity
Accounting Dapartmant
Yeallantl, Michigan 448157

18 Nd

Eastman Kodsh Comoany
Kodak Park waris
Rochastar,. MNaw York 14850

19tag, MAeOy, L®apy, ¥Ry



43 Tfrat oy

2 Zatllarnis, npc

19851 Yardsan hiarue
Tryira, Zalifaernla 92715

LRET

arporated

47 Environsantsf Protection Agency

Civlsion of Finane!al

Manacement

dgeounting Jperstions Jfflca
dasnington, u. C. 2M4&

L2Z Ta

]

43 Florlds Starfe Uniwveraslty
Tallahssaex, Florlca 2

4T g, 1&N[Q ., 1TATL SAF

zavdg,

1oLy, L4224, 1%

Tas. LFPéyb

41 florida, Univerality of
Galneaville, Florica

rona

5Y GTF 8y

I van{a

1f" Endicoit Street

Danvar

1YWy

3. Masvachusetts

51 egrgetown lniserslty
34871 Fesersvoir Foad, N.d.
vasninaton, we T. mne

AL

2306

a, "¥fa,
sRE, LPAPY,

32691

Mle2]

o7

52 Gmorgis Inatitute of Tecnnoliogy

2AZ5 Na

rth Beenues haws

Atlanta, Gmarglis 20332

ILITIT

1S gy, &L

5} Gulf Enérgy apd Invircnasntal Systeas

Pe da

Bax Klad

Sen Plage, Califarnin

inena,

1803, L9%Se

92112

54 Har shaw Chasicsl Company
Dlvision of Sevanse 011 Company
£801 Caehrnn Road

Solon,

Ohlc #4135

Ly, "Ll, Tas

w
o

Harvar

1 lUnlversity

Camor fdos, dassachusstt

1907s,

YL¥3n, 55, 4%In

56 Hewiwtt Paceard Campany
1501 Pacgw Mill Roed

Paia A

1to. Zalifornis

A5k, 9tHnL

57 Hewlet
Accoun
P. J.
FPula A

van 4,

P1i13bbdh

t-Pacaard Coempany
ts Payatrla

Bax 10222

Lta, Califernia

(LTS

s+ 02138

F4304

24301

53

53

an

61

[-F]

63

64

€5

65

57

58

69

Howard Jn {varslty
2401 €th atreat
wWashington, 0. C. 20001

$ICy, &%Cy

ICN=-NECo
26201 Milwes Road
Clavetand, Ghlo 44128

7037

Illincley Jniversity of
203 Adminlestraticn dulldlag £
Uroana, Illlnois 61803

LesEp, LVSCe, ¥3Mp, 7Mo, S5

Indianpa Jnivarsity
Bicomlngton, Indiana 47401

“4Cy, vOC g, IV, 150Cy, 183IEy,
15364, 158Gd, 1e0Gd, 9K, *1K, TL{,
*IMg, 297pL, LASpPd, 198Dy, VAP,
ViR, TRA§, hewgm, 1vESg. LEEgy,
LseSe, 1125, Tos, 19y, L83y, 1amg,
LTiyh, v27F

Indlana and Mizhlaan Powsr Company
Ponaid €. Cack Nucisar Plant

P. Q. Bon 456

Bridoman, Mlchigen 49106

YL
lowa Slate Uniwveraity
Amas. lowa 30010

t3v3m, Togs. 3%z

lowa, Univeralty af
Iaus City, Iowa 52240

L1, TLi

I{sotope Products Labors tories
404 South Luka Strest
Burbank, California S1582

1repf, TeSe, EOIT]

Jonhns Hopkins Unlwersilty
Haltlsgrm, Maryiand 21218

13034, Taw

Kansas, University of
Lawrence, Kanwas E6Ca4

tingd, ARy, 1EEgY

Keantuckys Unlversity of
Leaxinpton, Kentuchy 40506

iZegn

Litton Industries

Guldance and Control Systama

5500 Canaga Avenus

woodi wnd Hille, Celiformnia S1367

43Rh, *7RL
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71 Masaachusetts Tnatitute »f Tectnolagy

72

3

L]

75

s

77

79

%

A

Maryiand, Inaversitv of
Tohilews Tara, Yarylang 20742

vy, eL1, YENi, 29%Fb, Tas

Bax F3
Cambr! dae, Maswachussatys 92129

1ary,, ey, 1080g, ki2Cd, 10sCd,
soCe, %5Cyu, ¥'Fe, Y9Fy, L3%Gd,
1480G4, 20FH,, FU%Hg, YOK, 2%Mg,
Iy, TWMa, 1A0Mg, BeNG, *AN{,
BaNt, "“Se, THSe. *e5r, 33. Tas.
1874, L3y, wWip, TOZIn, ¥07p

%edi-Physica. Inc.
5855 Christis Avenus
Emsryviita., Ccalifornla 94608

vexid, b95s, $2%Te, BBLn

Memohis 3tate Unlversitv
Mamghis, Tannessse 38111

(R
Michlaan State Unlvarslity
Fanmt Lapsing, Michlgmn 48823

10854, Kesdy, 148Ly, 1TOEr, TTe,
iaeGd, 135831, P33, Irg, IVSE, Tgm,
170¥Yh, kFiva, AT AYE, 1T7eYH 1T8YhH,

E

Michlogan, Unlwersity of
4nn Arbor, dichiaan 4914

2y, Tgos

MlicroMattsr Company
157 - Jath Avenue Esst
Seanttle, Washington 38102

106Cy, 1seEp, VES4Er, 1%%Gd, 1%%Sm,
Tofin

Mini-Dosws Laboestorlam, Inz.
1825 Cmers¢n Streaut
Denver, Calarada 80218

58, IBET]

Minnesots, Jniversity of
402 Moreidl Hall
Minnespolis. Slnnesota S5455

$TFgq, t¥Mg, Ls5e, Tga
Missoyrl, Universlty of
Colusk s, Mlasourl 45201
11834, %4Fe, *LL, *2NL, 1%23m
Moo dy Colle=ax

NSF Neutron Matter Tlat.

P. J. Box 137%

Galveston, Texas 77553

1388, LiNSn, L2M35n

Bl

B2

a3

a4

as

ar

as

B84

90

9l

92

Mount Sipel Medlcal Centar
430 Alton Hosd
Mlam; Beacn, Florida 33149

93T, waZp

National bursau af Standards

Connacticut Avanua and Van Ness Street,

wazhington. Jd. C. 20234

$?Fy, 1%86G4, E97Gd, 75, 35, Tga,
SO, sezp

Mew Ergiand Nuclear Corporaticn
575 Albany Street
Boaton, Massachusstts 02118

i0tAq, ALsCd, Ve9Ca, $70EP, 113]n,
s1K, Le20y, LQ8Pd, Li%*5n, L2%5n, 55,
1inTg, 243T|, 1404, 188Yy, wtin

New Mexico State University
Lus Cruces, Naw Mesico 88002

2sMg, 55

Hew York Universlty
wWashington Sguare
Naw York, haw York JOOLE

1Dy, 43Dy, L3%Gd, 28%Ph, 207Pb,
33, 29ITI

New Yark., state Jniversitu of
1400 Baahington Avenus
Afbany, Naw Yors 12203

L™

New Yorn, State Jnivarsity of
Fesesrch Foundatlon
S5tony Brook, New York 11790

1904y, IMOHg, TeIHg, I&sHg, ISPL,

Lsepg, 18P, LUsRy, IsS, FEgQ,
951, 935, 53, o4

Novrih Carol ina SBtste University
P. 0. Box 5935
Ralmliph, Norih Carolina Z7607

S®Fe, *1K, bLi. S5

North Carol lns, Univeralty of
Chapel Hili. North Caraline 27514

\SLEy, HSNg, *73r, *72n

Hortharn 5States Powar Company
#l4 Nicollet Mall
Minneapol 1, Minnegota 55401

TLi

Northwastern Unliversity
619 Clarh Streex

Evanston, Iillinois 60201
“2Cy, LivCd

Hotre Dame, Univeraity of
Notre Dama, Indiana 46556

L34p,, 14854, LeIng, PWAN4, LEONG,
L3y
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37

23

99

1a¢

el

103

T4

Muclear Sntarprines, Incarparated
% Terminal Way
Zan Carloa, valifornia 9492710

®Li

Chio S5tate Inlversity
13% North Meval Irive
Coelumbum. Salo 43210

1543y, Tas

Chia State Jnlversity
Research Faundation

1314 Kinnmar Road
Zalambus, Jhie 43212

“Li. Tos, *2ir

Jhlo University

Athans. Dhla 45741
SONL, 55

Ophthos Instrumant Company
G600 Overiag Orive
Rockv!liw, darvland 20850
Leayg, 280Hg, 2014;, Radqg, 29syqg,

»rRp

Jreaon Stata Uriversltu
Cervallis, Jregon LS Ul

1eding, 1w@yjg, 130Nd, ZP®5], U5,

tat3g, 130T,

Orgmet. Ine,
Paoute 111

Eaot Hampatead. New Hamoahire OG3B26

oLi
Pacific Noerthwsst Laboratory
Richiand, Washington 99352

1920y, '2UNd, 1%Z3a, 55, 178Yp

Pesnsvivania State University

Univeraity Park. Pannaylwvanla 16392

11904

Pennsylvania, Univaraity of
325 Walnut Htreet
Phlladalohla,. Pannsylvanin 19104

14334, TASe, TRGe, O2zy, 35, *Tin
Plttsburgh, wnlvarsity of
Plttaburgh., Feannsylvania 13213
107 8g, 19%4,;, I1S8Fp, VPSEpR, S|j,

res(, z95i, 951, 83, Tas

Portland General Flaciric Company
21 5.0W. Alder 5t rest
Portland. Orsaon 97205

TLi

lit3bko

165

106

108

i3

110

111

112

113

114

115

11s

Arinceton Jniversity
Jamws Farrestal Cassus
Princeton, Naw Jerssy 04540

FoRpe, Mlpr, T2ie, sLiy TLl. LoZpg,
Tas

Publ i¢c Sarvice Liactric o uas Co. [Psbul}
80 Park Place
Naward, Naw Jarsay ©€7101

i

Purduw Unlversity
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1I. ALPHABETICZAL LIST OF ISOTOPES. CROSS—-AETTRENGED TO CUSTUMER MIMEERL

A. DCMESTIC

falclum Oad

jarium L34 26, &1, TLl, 135, 146
24 Ceriua 136
Jaehum 135 is
24 Coarium 149
3arium 136 B3
22. 29 Carlus 182
Barfum 137 21, 100, 150
28 Chlgrine ¢35
Barium 134 16, 27+ 61, 107
27, 28, AR, §2 Chiorine 837
Aoran 010 3
26. 27, 3. 42, 73. 152 Chromium 050
doran O11 71, 124, 160
84 15, 27, 28 33 m, 132 Chrombium 052
dronine 079 L]
70, 105, 1&d, 147 Caromlum 0523
Bromlne 981 124, 134
20, 28, 105, 140 Chromlum 054
Cadmium 106 134
26, 7l. T4 7. 141 Capoer 063
Saduiem 110 15, 43, 54, 126, 132, 1356, 182
. 147 Cappar 065

Tadatus 111 By 154 32, 43, 58, 71. 126. 134, 135

114 Dyeprosium 158
Cedutium 112 Fod
71, 72, 182 Dysprosium 161
Zadalum 313 a5, 13z, 15¢
15, 23, 18, 101, 102. 115. las, 162 Dysprosium 162
Cndslum 114 132
87, 7t, 7?9, &3, 91, 109 Dyuprosfum 163
ladefum L16 85. 132
31 Dysprosium &4
Zalcium 040 48, 74
28, 34, Sl, 125, 136, 153 Erbium 166
Tal=fum 042 68, 76, 132, 1323
8, 15, 21, 3l. 118, 135 151 Ertium 167
Cmlelum (43 15, 21, 132, 150
3. 182 Erbium 168
Calcium Da4 B, 28, 60, 74, 76. 103
8, 48, 125. 151 Erblum 170

48, T4, 03, 103
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Tarrium 181

I5 Tl. 22, 2°, 52. 1. 49, 117,

Taropfum 153
52. 61, 67, 141, 154
Sadalinbum 154
TS
Sadolinbum 155
1§, 61, 67, B2. 85, 150, 1€2
Jadzlinlum 156
15, 74, 142
Tadolinlum 157
15 28, a2
Sadollnium 158
8. 284 61, 34
Jadollnium LGD
B, 28, 6l. #i. 32
Jadalinium High Purltu 154
7l 7a
Jaliium 053
EF-TER R
Smitium B71
111
Sarvaniym 070
15, 43, 118
Gersanlum 072
108
Gurndalum 073
182
Jarvarlum 974
15, 28
Jarpanjus B7E
15. 162
Halyjum L74
45
Hafnlum 176
27, 158
dafsium 177
27, 156
A fnlum 173
2z, 121
Hefxlum 188

10%

FE13b08

Indfum 113

12, 15, &3
irldium 151

132
Iridjum 153

132
fren 054

1o 7y 80 174 21y 28, 32, 71, ll9, 132, 334
Iron 055

48, 1€0
Iron Q057

B, 12, 15, 17, 24, 43, 48, V4, 73, 52, 109.
116. 119, 137, 139, 154, 155. 1640

[ron 053

1?7, 32, Tl, 73, 88, 132
Lanthanue 138

2l, 224 150
Lead 204

a5, 122, 135
Lea1 205

24, 1ba, 125, Laz
Lead 207

20, 28, 61, 85. 115, 135
Lesd 208

15, 17+ 20, 26, 34, 70, 87, 108, 109. 132,
135, 150, 153

Laad iHlgh Purity 204
il0, 1lio
Lith{um DO6
4, &+ 11, 15, 18, 24, 36, 4L, 52, 54, G4,
T4, 79, A8, ¥3., 95, P9, 103, 105, L12, 115,
125, 142, 153, 159, 1&0
Lithium 067
Se Gy 8y 9 Lb, 15, 16, 27, 25, 36, 40,
61, 62, B4, 90, 104, 105, 106, 112, Lli4,
122, 149, 1352, 158 -
Lutet|um 178
2d4 27y 34, 150
Wagna slum 024
8, 15, 26, 76. B4, 132, 152
Magnaslum 025
Ay 21y 28, 43, 78, 49, 125, 144, 153, 162

Magnesius 026

B 28, 71, l44, 153
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dercary 139
s, A?, 1413

fercurw 155

13, 23, 57, »7, 112, 11%, 129,

Aercury 20%
15. 87, 97
dgrayry 201
13, 97, 113
fercury 202
13, 17, 5%, 21, A7, 97, 148

Marcury 204

10 43, M1, 47, 97, 107, 113,

Holvbdenum 192

l. 15, 29, 3l. 71
Molvbdanup 1325

51. €%, 161
Molybdenum T36

8, 29, 71, lad
Motybdenua #37

69
Melybdanum 190

1. 29, 37, 7L
Headwmium 142

15, 32, 132
Neodym lua 14

1
Heodymlum 144

132
Yeodymilum 145

132, 150
Neodymlus 146

27, 44, 93, 132
Neocdymium 148

15, 53, %2, %8, 100
Neodvmium 150

2. %, 2, %I, 92. 88, 125
Nlckal G5B

9. 16, 43, 70, 71, 125, 132
Nlchel 060

15, ?1. 96, 125, 132
HEckal 081

12. 21, 111

Nienel 082

TRy Md5, 132

Niexml Ob4

71
Cswium 189

13, %5
Jvmium 190

15 17, 45.
Jamium 192

15, 48, 83
Palladiua 102

15, 33, if0s
Pulladium 104

8, 313
Palladlum 105

By 81, 111
Palladium 10§

4, 154 118
Palladium 108

4, 15, 83,
Palladium 110

15
Platinum 155

6l, 132
Platinum 156

43, 61, 87

Platinua 158

48,

il48

15, 33, 48, 47,

Patansium 439
156, &1

Potasslum 040

2y 284 34, T,

Patasslum 041

21, 224 61,
Rasnlus 185

28
Rhanium 187

15 28
Aubldiua D&5

56, 6]1. 6%
Rabidium 087

22. 23, A6,

a3,

56,

55

i3z

132

aa.

69,

1G4,

§7.

132,

20,

135,

150
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ratnanlyn 33 Sliver 107
15, «% 12, 1, 48, ?1. w83, 103, 141
pthen fum 179 Silvar 109
1% 1, 103
futhan lum 192 Soecial Sarvices
15, 173 2y 8, 12y 13. 15, L7y 204 23. 264 &7, 28,
34, 37, 3I9. 43, 55. &, ?1. 77, B3, #a, A5,
Tuthenlu= 1M4 87, &8, Ju, 100, P02, LOJ. 118, 122. 1lde.
151, 1523
[

Strontlum 084
Samarlum 144

22, 71, 104
8, 61, P& To. 86, 1235, 132

Strontium 08&
Jamarlum 147

27
22, 94

3trantlium 0A7
Samarium 149

27, 4%
B, 28, 41
Sulfur D32
Samarium 149
T4, 10§

15. 157
Julfur 022
Samarlam 150
62, k23, 130, 138
a, 81. 111
Sulfur 934
SJamarfum 152
8. 124 74, 82, &7
-8, 79, 109, 125, 132
Targst Preaparaticon 3taniae
Samerlum 154
d, 2Z. 268, 27, <48, 3. 4T, 48, 54, 61, b6,
15, 28, 52, wl. &3, 132 66 70y 7he P4, 7B, 7B, 22, 94, 35, 103,

105, j09, 12%, L27, 132, i5L, 158
elenium 874

Talturfum 122
65, Tl. 132

8y 15, 47, 132, 135
Selenlum 276

Tellurium 123
8, 27, 29, 1

28, 37
Selenium 77

Tallurium 124
12, 11%, 115, 134

28, 27 72
Zalenlum 078

Tellurium 225
123

28, 21
Selenium 987

Tallurfum 126
27+ 154

15, 2a. 82
Selanlun DAZ

Tullurlue 128

27
28, 21, 13%
3Lilean
Tellurfum 130
132

15, 28, 2%, 98
Sillcon D28

Thall lum 203
15, 28, 34, &l. B?, 103. 125, 132. 113, 15]

20, 28 37, 33, 59, 65, 81, &3, 86, 132
Siilcaon 829

Thaillum 205
4. 15, 43, 74, &7, 98, 103, 113, 133, 133

20, 77, 132
Sillgon O30

Tin 312
4, 1%, 15. 43, 87, 99, 103

26, &1, 122

I113b00
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Tin

Tin

Tin

Tin

Tin

Tin

an, 1%

55

18

28, 117, 153

119

12, 23, &3, 111, 117. 145, 152
124

B, 24

122

a, 15. 24

124

B, 58. &, 333. 122

Titunfum D&%

17, 21 224 o8

Titanium 747

17

Tltanlum 747

22. 28, 42

Titanlum M43

17

Tttanlum OSE

17, 23

Tunguten 180

17. 83

Tunasten 182

28, 51, 71

Tunasten 133

2B, 6l, 71, 92

Tungaten 1E4

15, 23. 132

Tungnten 18€

15, 28. §l. &7

Tunguaten High Purity 180

12. 122

Vanadl am 058

B2

Yttarblum 1568

43, 132

Yiterblum 170

B, 74

21

fietarblum 171

21y 61, T4, 132
Yttarblium 172

8
Yttarblum 173

T4,y 132, 150G
Yttarbium 174

T4
Yttarblum 176

33, 48, 74, 100
Zine DEA

12, 82. 185, L322, 144
Zinc Q&8

B, 125. 132
Zine 087

55, 8. B9, 102, 134, 143
Zine 068

By 71 720 BLl, 125. 132
Zine 070

19, 71, 76, LJa

Zine High Purity 70

63
Zirconium 030

26, 71, 125, 157
Zlrconlium 091

17, 187
Zirconlus 092

&1y 95, 127
Zirconkum 094

T4
Zirconlium Q36

17

B. FORELGK

Antimony 121
288, 1o
Antlmony 123
293, 216
Barium 130
2es8
Parium 132

22%, 267, 248



$arium 134
T4k, 150,

farjium 135

Jarlum 136
246, 250,
darfum 137
24K, 253
Aarlum 138
234, 250,
darsn RO
1a5. 131,
Joran 011
192. 2R3
Sromine 079
179, 248
Aronlnz 061
179. 1a4,
Cadmlum 176
185, 198,
Iadmlum 110
132, 250,
Zadmlam 111
185
Cudelium 112
28R. 2491
Zadaium 113
179, 202,
Cadeium 114
£83. 287,
Cadalum 116
253, 276,
Telefum G40
2, 282,
Calelum B42
163. 218.
Cajelium D43
267
Salelum U4

169,
287,

176,
274,

Calclum 046

173, 215

l113bb2

lad.

230,

13,

237,

MF

27

2ehit 4

233

2334

23d

277

IS4,

234,

1489,
288,

L

317

267,

288,

235,

235

236,

285

288

242,

218,
291

e

ZBa,.

289

271

2534

245,

223,

310

238

288, 39

264, 287,

234, 249,

238,

231,

2193

264,

22

Caleium Q48
169, 230,
Cerium 138
7
Cortlum 140
165, 223,
Carium 142
173, 185,
Chlarinse Q35
17, las,
Chlorine 937
186, 233,
Chromium 950

159,
203

172,

Chromium 022
189, 176,
Chromlym 053
163, 172,
Chromium 0S4
176, 259.
Coppar 063
232, 233.
Zopper G65
276, 284,
Dyspeoslum 166
251
Dysprosium 158
228, 273
Iysorosium 1850
231, 253,
Dysprosium 161
173, 185.
Bysprosium 1&2
223, 253,
Dysprosium 163
2533
Dysprasi us 1464
253
Erblum 164
165, 253,
Erbium 166

214, 253,

253,

234,

244,

cla,

272,

159,

2058,

196,

270,

253

2583,

315

288,

275,

264

24d,

223,

283,

159,

23%.

288

276,

268,

295

2a8

253 .

268,

246,

300 .

229,

2pa

278,

294,

284
275, 276, 30b
L4l, £92,

o

234, 2J9, 269,

279, 2848, 3io

3058, 317

278,



TrentaT L7

S, 172, léa. 2573, 2A8.
Crofum 13°

165, 157« 217, 218. 238,
Erbium 170

165, 2448, 253, 276
Eurceium 151

163, 175, 725, 231. 246,
Turdpliuwm 153

163, 175, 1?75, 145, 233,

289, 3M5
Gadal infum 152

168, 17B. 237, 295
Gadolinium 154

246, 253, 238
sndzl lnlum 155

173, 135, 239, 246, 250.

317
Gadollnlum 156

17a. 190, 254. 276, 298
GadalInlum 157

233, 23534 2ia
Gadalinium 158

246, 253, Mo
Gadolinfum 169

18%, 244, 247, 258, 253,

294, 314

Gadsl Inlum Hiah Parlty 154
259
Gadollnium High Purity 155

258, 305

Galiluwm D69
276

Garganiym 9779

213. 233, 2aU, 2838

Gerwanium 072

21%. 233, 253, 280

Gervanium

2135, AT

Garsanium

213, 233. 275, 281

Garmanlua 074

165, 211, 2lo, 224. 231.

I 113bb3

195.

253,

233,

246,

259,

251.

mnz

294,

276,

253,

268,

278,

260,

302

288,

268,

291, Sleo,

278,

261,

ai?

lda,

188,

288

23

dafnium 174
2A4
Hafnium 176
267, 248
Hafnlum 3178
233, 267,
Hafnlum 173
218, 22,
Hufnlum 124
198, 212,
Indlum 1123
246, 288,
indium 115
295
Iridiue 191
256, 295
Iridlum 152
256, 295
Iron £54
198, 204,
Iren B56
250, 288
Iron {57
172« 204,
Iren 038
174, 213,
Lanthanum 138
173, 145,
Lanthanum 138
2786
Lesd 204
185, 231.
Lead 208
208, 246,
Lead 207
las, 196,
Lend 203

178,
267,

194,
275,
Lead High
201, 215,
Lead High

Z88

Jgs

253,

267,

292

205,

216,

238,

233,

276,

2T,

200«

199,
277,

Furlty 204

2438,

Purlty 207

288

284

205,

F-L v. 5

278,

248,

277,

284

288,

201,
280,

305

217, 224 234,

265,

274, 284,

288

05, 310, 317

283,

288

3oz

<ld, 225,
288, 299

284,

Joe

231. 243,

2489

251,



24

Lithlum gRA MalybJdenuym 100
165, 171, 134, 185, 130, (93, 293, II*, I1id, 188, 243, 213, 237, 260, 26+, 2ad. Ieg
237, 244, "u(a. 2%5R, 26L. 261, 264, 3237, 174,
236, 2R, Zaw, 290, 293, 294, N7 Heoduwml um lad
Sithiuym Cn? 199, 234, 248, £76, 288
158, 193, 2l4. 221, 246, 256, 2€£1, 2F4§, 188, Neodywmlum 143
g
185, 190, L9#, 212, 2cde 24, 251, 274, 261,
Lutetim 17% 287, 315
18", 225 Naadysium 144
Lutetlum 174 139, 234, 263
173, I8l l4%, 229, 2568, 284, 293, 317 Noodymium 145
1agrnes fum 224 173, 199, 246, 247, 268, ZBL. 247. 30&, J10,
113

165, 240, Zib. 238. 254

Necdymium 146
Magnaalum 725

234, 276, 281, 2487, 2v&. 306, 317
169, 176, 224, 259, 276, 283, 309

Neodymium 148
dagnagive 726

246, 278, 281, 287, 286
185, 218. 233, 259, 264, 276, 288, 294

nagd yaluw 150
Mercury 136

165, 174, 185, 202, 223, 246, 248, 270, 288,

189, 229, 23w, 2t2 k11 ]
Mersury 198 Nickel 058
185, 190, 2?7, 28% 224, 229%. 23l. £53. 23D, 264 27w, 2id, 2¥a,
315

sercurty 19%
Nicnel 060
202, N9
169, 209, 23L1, 26a, 276, 288, 315
qercury 201
Nlechel 061
185, 130, 2au. 277

196, 2%, 224, 247, 205, 265, 288
Marzury 201

Nichel 562
199. 280, 277, 28R

159, 133, a9, 23}, 253, 259, 264, 276, 234,

Aarcyry 202 295, A&
165, 213, 241, 278 Hichel Q64
Mercury 204 165, 257, 264, 288. 283, 295
1865, 190, 215, 241, 248, 277 Namium 189
Holvbdeaum %2 267, 284
a2, 198, 204, 213, 218, 253. 264. 235, 283 Ozmlua 130
Yolvbdenuw D94 233, 295
175, 213, Tils. 237, 253, 2t4, 276, 285, 1PA Jamlum 192
Molybdamus 055 165, #32, 253. 283
166, 213, 253, 2R8 Faliadium 102
Molybdanuym 0%5 285, 295
186, 203, 213. 264, 285, 288 Palladium 104
Malybdenum 097 251, 285, 288
213, 288 Falledium 105
dalybdenum 198 178
166, 186, 203, 213, 282, 264, 278, 238, 299 Palisdium 108

233, 247, 265, 285. ZB8

LI13bobl



Calladlum 2178
?1a, 278,
Satladius 117
204, 2718,
Platlnum 195
235, 259.
Platlnm 135

225, 233.
295

Platinum 154
208, 211,
fatasnium O35
197, 2r5
Potssslum B4l
194, 233,
Patasslum 041

173, 176,
345

fheniua 185
164. 275,
Ahen lue 187
225
Aubi dlum 085
197. 238,
Aubidlium 087
188, 201,
Ruthanlum 039
225. 259,
Authaenfus 108
284, 295
Ruthanium 192
262. ZA4
Authanium 104
181, 242
Sasmrlum 144

184, 194,
289

Samarive 147

174. 201,

Samurium 148

159,

253,

Samarium 149

173
302,

185,
oS,

Ter, 248, 299

12k, 275, 111

277

Zaws 263, 26w, 277. 268, 239.

3o, 251. 253. 2559, 277, 295

216

13G, 154. 253. 26b, 278, 248,

133

216, 237, 248. 288, 303, M5,

285

Zi8. 233, 234, 248, 259, 287,

253, 259, 267. 284, 308, N7

23w, 267, 288, 309

13w, 212, 223. 246, 253, 268,
0%, 31D

285,

194,

313

188,

188,

Samar|um 150

189, 233, 286, <267,
Ssmarlua 152

165, 169, 187, 199,

Samarlum 154

185, 169, i%¥s. 218,
276, 284

Samariua nigh Purity 150

199, 234
Satenium 074

239
Selenlum 075

23
Seieniuva 077

163, 198, 254. 259
Swisnium 078

259, 248
Selenium 080

259, 275, 276, 2488,
Selenlum 082

130, 224, 259, 288
Sillcon D28

202, 224, 245, 315
Silleon Q2%

176, 213, 224, 229,
3ilicon 030

224y 2J3, 234, 248,
294

Silver 107

245, 276, 288
Silver 109

213, 274, 288, 293
Special Sarvicm

186, 168, 178, 189,

226, 229, 2331, 234,

267, <87, 233, 289,
Strontium 8§04

lap, 201, 233, 27,

Stromntium G868

ZHL, 288, 289, Jio

200, 217, 254, 288

23l 246, 253,y 259 270

295

267 4 268, 288

252, 258, 267, 268, 286,

190, 198, 199, 218, 224,
239, 250, 251, 255. 28G.
291, 257, 304

286, 2593, 303

253,
Strontium
253,
atrantiua

297

294, 315
087
97

0aa



elifar 232
185

Jalfar 252
224. 2284

Sulfur 05

145,
315

159,

Tarqast Preparat

167,
201,
237,
252,
24t .

159,
I8,
238,
753,
2R8.
Tellueriom 22
223, 244
Tellurlum 124
189, 185,
Tellurfium 125
210, 245,
Tallurium 126
245, 288,
Tallurium 128
10, 139,
Teliurium 130
140, 246,
Thallium 207
139, 229.
Thuiilum 205
183
Tin 112
158, 2465,
Tin 114
281
Tin 115
293
Tin 11&

264, 288,

Tin 117
196, 276,

Tin 118
164, 209,

Tisn 119
231. 276,
Tin 120

190, 264,

t113bbb

le?

lati.

fan 3tavlae

175,
Zl4.
2ii.
EREN
294

lab,

297

2w,
5

T
.

241

254,

M1l

234

234

202

24d .

a4,

177,
220,
242,
2£2,
297,

233.

250,

259,

278,

276,

268,

294

axt.

1435,
2235,
L
25d.
311.

246,

259,

4

281.

ZBa

33

276, Zém,

184,
226,
246,
A4,
315

1960,
232,
247,
267,

259, 289,

284, 289,

281, 288

2aa

224,

l9a,
213,
258,
289,

231,

234

504,

199,
134,
151,

71,

26

Tin 122
1965 234,
Tin 124
190, 249,
Titanium 045
183, i76,
Titanlum D47
189, 253,
TlLtanium D485
169, 176,
Tltanlum Q43
159, 253,
Tltanium D50
169, 205,
Tungsten 1AJ
288
Tungsten 182
253
Tunjystan 183
164, 253,
Tunaaten lEs4
226
Tungsian LHS
169, 275
Ytterblum 166
229, 239,
ftterbium 170
i85, 180,
Yttercium 171
185, 173,
Yttarblum 172
185, 248§,
Yttarblum 173
166, £23.
Ytiarblum 174
165, 194G,
Ytterblua 176
246, 276,
Zinc DG4
186, 245,
Zinc Q068

186, 289.

253, 244, 276,

231, 245, 251.

Zla, 218, 253,
284
214, 234, 231,
2484
zl4,

251, 253

284?, 288

289, 12

dA6,

295

185, 130, 224,

276,

X8

ZAE,

223

248

ans

209, 220, 278,

288
e6a, 285
268,

294,

253, 264,

268, 305,

288, 28%.

235

264

317

254,

di5



135,
line tao
F A5,
Yinc 070
288

Ilne Hlah

288,
Zirconlum
218,
Zlreonium
286
Hreconium
218,
Zircorlum

276,

tl113bbl

2Py Taa, WY

250, 2hds 276, 293

Furity 70

310
a30
233, 24, 275. 248,

3l

a3z
232, 243, 298
036

288

27



Iz,

A, LMISTIC

ilabama
k|
dlavha
N
arliana
3
irkansas
10
talifornla
17. 18, 19, 29, 21, 324 234 24,
A7, 40, 46, 53, 56. 57, 63. 69,
116, 118, 1364 145
Colorada
22, 33, T7L L0
Zonnecticut
149, 1al, 132
Tisteict of Columble
30, 47, S51. 58, B2. 128, 133
florlda
48, 45, 81
searaln
w2
Idaho
2
Il1linois
74 8y 60, §1
[ndiana
61, 82, In7
Iown
&3 6%
Kansas
&7
Kantuehy
1]
Loulsians
134, 143
LETLE ]
14
Maryland

66, 70, 97, 137, 109

FH13bb6

28

ALPHARETICAL LIST OF 3TATES AND COUNTRIES, CROSS-REFERENCED T
TIETOMER NMUMBERS

Magsachuwatty

38, 59, 55, 71, g3, 1i7. 142
Michigan

13, 35, %4, 62, Ta, 75, 154
Minnausta

73, 30
Mlssouri

e
Yaw Hampmhire

59
New Jarsey

6, 12, 3%. 102, W06, 111, 113. 120, 13¢. 132
New Muxlco

28, 84, ll2
Mew Tork

15, 16, 34, 36, 45, 45, B&, 87, 109, Lllw.
121

North Caroline

43, 3§, 9%
Ghio

31, S4, 35, P4, 35, 6, 148
Oresgan

8. 104, 121
Pannsylvenia

29, 101, 102, 193, 129, 1E&, 152, 158
Scuth Carolina

114, 115
Tannasias

73, 122, 123, 132. L7
Tauas

1, 11, 41, 42, A0, L2a, 125, 126, 127, e,
152

Utah

145
Virginia

135, 143, 150, 151
Washington

76, 100, 153, 159
Wast Virglnie

155
Wiszonsin

Se 150, 161



ds FOAEIGM

Araentina
e

Guatraliia

154,
i73.

qusirla

175

dangladesh

17c
Betolum
177,
Arazll
1585,
Canads
1a7.
196,
205,
Jenmarhk
214,
Enaband

219,
228,

“Inland
232
France
233,
Germany
239,
25 .
261.
273
Grasca
27
Tndln
275,
Iran
27R
iraland
a9
Isrnal
280.
Ttaly
283,
Jaoen

286,

113606

165,
174

lap.

178, 17%.

1346

188,
197,
208,

1a%.
150,
217,

215, 216,

22704
229,

2éia
240,

234, 235.

240,
252,
262,

2%y
2ad,
2ad,

276, 2727

281, 232

284,

245

2a7, 284,

157,

180,

190,
199,
e,

217,

222,
231

236,

242,
204,
264,

2a9,

168,

181.

131.
200.
209 .

218

2295,

237,

243,
258,
265,

290,

laa, 170, 171,

182, 183, 134

132, 192,
201, 202,
218, 2il.

194,
213,
212,

238

244, 245, 246,
256, 287, 299,
266, 267, 256.

291

L72,

195,
204,
i13

(o
™
i

-

147,
264,
170,

letnerlands

232y 293, 244, 295,
New Z2alang

29
Narway

299, 200
Partuagal

el )}
Jeatlanad

02
Savth Africa

33, 304, J0
Swadan

46, 307, Je4, 209,
Switzarland

JL1, 312, 313, Jl4,
Vanezuals

315, 217
4dest Garmany

248, 249, 251, 2358,

EEL Y

210

315

2o,

297

271,

272
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