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Appendix D

Table D.3
Amount of Highly Enriched Uranium {>90% U-235) Supplied to
Civilian Power Reactors Through Fiscal Year 1964

a The first core used four seeds containing 845 kg of U.235 and the zecond cere used
two s8€d5 euch containing 336 kg of L235; M.T. Simnad, Fus! Element Experience
i Nuclear Power Resctars. An AEC Monograph. Gordon and Breach Science Pub-
lichorz, 1971,.p..211, and F. Duncan and J.M. Holl. "Shippingport: The Nation's First
Atomic Pawer Station," Miztory Division Departiment of Energy. undsted. sppeared
in HASC, NNPP.1983, The zccand zerd of the cecond core wae not fabricated
pefore tha end of FY 1864; Duncan, op. ¢it. Tho zeedz from the first core were Most
Tikely reprocassed at INEL. It is unclear what happaned to the zeeds in the second
corg, aithough it can be expected that thay will {or have bren) reprocezced at INEL.

b Only the firzt core of Indisn Point 1 uged HEU fust, M. T, Simnad, Fuel Elcment, pp.
28B-289.

¢ Almost ol of the spent HEU fucl waz reprocezsed at West Valley In 1968; G, Roch.
lin, et al., "West Valley: Remnant of the AEC." Bulletin of the Atomic Scientists [Jan-
uary 1978): table 2.

¢ ‘Two cores were fabricated for the Pathfinder reacter, although the second core was
not fobrignted untdt a few yeasrs after FY 1964 JCAE, FY 1965 AEC: JCAE, FY
1967 AEC. Each core contained 50 kg of LL.235: M.T. Simnad, Fuel Element. pp.
405.8.

Source: Dovid Albright, private communication,

N Uranium-235
Requirement Total U-235
Power Shut Enrichment Through 1964 Require-
Reactor MW Startup Down (%] tkg) ment (kg) Reprocessor
Shippingport 236 1957 1982 92 B80e 10209 INEL?®
Indian Point 1 615 1962 1980 a3 1100¢v 1100 West Valleyc
Elk River 58 1962 1968 83 344h 34aah lealy, but large amount
stored at SRP

Pathfinder 190 1963 1867 a3 504 1004 INELe
Peach Bottom 115 1966 1974 a3 220f 440f Stored st INEL2

TOTAL 2,380 3,000

e Not all of the HEU fuel from the Pathfindsr rrnntar has been reprocessed. About 50
kg of elightly irradiated fuel ie currently stored at INEL: DOE, Spent Fuel, RW-0006,
September 1984,

f  Two cores were fabiricaced for the Peach Bottom reactor: H.L. Sreyand H.G. Dison,
"Fort St. Vrain Experience,* Nuclesr Energy 22. 2 (April 1983): 120. Each core
«ontained about 220 kg of U.235; M.T. Simnad, Fue! Element, p. 116. Bacsuse the
59cond core waz inaerted ofter 1988, it iz azsumed that only one core waz
tabricated by the enit of FY §4; "Operating Hiztory of U.S. Nuckear Power Reae.
tors.” Appendix 4. JCAE. FY 1970 AEC, Part 2, p. 1561.

g AL the end of 1883 Peach Bottom spent tuel anntaining about 330 kg of HEL, of
which about 220 kg is L-23S, ix stored ut INEL: DOE, Spent Fuel.

h  One core was inserted into the Elk River reactor and angther was baing fabricated in

March 1984: JCAE, FY 1885 AEC. p. 781. Each core containied 172 kg of U-23%;

M.T. Simnad. Fuel Element, p. 378.

At the end of 1983 about 190 kg of 83 percent enriched uronium spent fugl from the

Eik River reactor were stored at SRP; DOE Spent Fusd, In the 18702 a gmall amount.

of Elk River fuel was reproceesaed ot the ITREC tacility in Italy: S, Cao et .., Italisn

Experience with Piloc Reprocessing Plonts, IAEA.CN-36/304, May 1977.

tributed significantly to the estimate of oralloy produc-
tion made here.

Rocket Propulsion Reactors

Under Project Rover, a joint NASA-AEC program to
develep a nuclear propulsion reactor for space travel,
there were seven nuclear rocket reactor experiments con-
ducted between 1960 and 1965. These reactors had
power levels ranging between 100 Mw,; and 1070 Mw,.
The combined power of all seven was 2820 Mw,. Two
additional experiments were conducted after 1965 (1400
Mw, {1967) and 4200 Mw, (1968}). DOE ultimately recov-
ered 2.819 MT U-235 at the ICPP from fuel used in Proj-
ect Rover.?4

Exports for Foreign Civilian Reactors

Through 1964 the United States exported 1.9 MT ot
HEU to foreign research reactors, containing 1.6 MT of U-
235.25 During this same period only 97 kg of uranium

24 ICPP, private communication to David Albright, 1985. See also Nuclvar Fusl, (27 August
1984): 13. Eandier {t was reparted that there wure 2800 kg of unprooessed Rover fusl; SASC
FY 1979 DOE, p, 66

Joneld I Hods), Secretnry of Enorgy, Yoarly Export Totals and Summary of Totals:
.. Exports of Low Enriched Uranium, High Enriched Urenium, Uranium233. Flutonino,
and Heavy Water, January 1, 1954, Through February 28, 1983, Buclosures ) and 2 in a
Ictter to Roprozentative Richard Ottinger, 10 May 1983,

containing 80 kg U-235 were returned to the United
States.26

Consumption in Nuclear Weapons Tests?

The United States conducted 374 nuclear tests
through 1964 plus three joint U.S.-UK tests (see Appen-
dix B). These tests correspond to about 1.4 percent of the
current nuclear weapons stockpile of about 26,000 war-
heads. Thus the total HEU expended in tests conducted
prior to the end of 1964 was about 10 MT (about 20 kg
HEU per warhead).

Weapon Grade Uranium Inventory in 1964
The inventory of weapon grade uranium (93.5% U-
235) at the end of FY 1964, when oralloy production
ceased, can now be estimated by subiracting the ursnium
used ih other activities from the purchases before FY
1965. According to Table D.7 a stockpile of some 657 MT
(93.5 percent 1J-235) was available for weapons at the

26 DOE, “NMMS§$ Report U.S. Origin Imports, (:omputm’ priatout) enclosure fn letter fromn
Robert A, O'Brien, Jr. to Th B. Cochisan, 23 0 ber 1984,

27 Perhaps » dozen nuclear woaponz wero lost in accidents. See "LLS. Nuclaar Werpons
Accidnntz: Dangae in Our Midst,” The Defense Moaitor. Volume X, Number 5. 1881,

Nuclear Weapons Databook, Volume 1l 187



