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SUMMARY

This report updates plans for the Multiple Fuels Processing Program
(MFPP), ICPP's dynamic plan for processing and managing assigned nuclear
fuels and the resulting radioactive wastes.

The Baseline Program involves a total cost of $764 million and recovery
of 15,209 kg of 35 worth $689 million during the study period: FY
1979 through FY 1990. In comparison to a scenario in which fuels in
inventory and scheduled for receipt would be shipped to another site and
in which remaining liquid wastes would be calcined, additional product
worth $669 million will be recovered for an additional or incremental
cost at ICPP of $530 million. Total incremental cost to the government
would be less than the $530 million at the ICPP because costs for re-
ceipt and storage of spent fuels at some other site were not taken into
account. Assuming a 10% discount rate, present (FY 1979) values of the
$669 million incremental benefit and $530 million incremental ICPP cost
are approximately equal. Thus, the MFPP continues to provide a satis-
factory means of reprocessing a wide variety of irradiated nuclear fuels
for which there are no other existing suitable facilities. Completion
of this program will require integrating into the existing ICPP facili-
ties about $400 million worth of line-item facilities on which construc-
tion is in progress or is planned.

Production funding required for the Baseline Program for FY 1980, the
highlighted year in the report, is about $8.7 million higher than for FY
1979 because:

(1) Cost escalation, projected to be 8%, accounts for about $2.2
million total increase.

(2) An added $1.4 million is required for testing and startup of
the New Waste Calcining Facility (NWCF).

(3) Manpower must expand in support of the increased capital expen-
ditures and the increased number of facilities.

(4) Expansion of R & D effort in two areas, process monitoring and
remote maintenance, will increase cost about $0.7 million.

(5) The cost for purchase of the spent fuel from the Fort St. Vrain
reactor is projected to increase $0.4 million.






The following capital projects are essent1a1 to the production plans in
the Baseline Program:

Total Estimated
First Approximate Estimated Obligation

FY of Beneficial Cost  After FY 1978

Capital Line Items(a) Funding Use ($106) ($106)
Calcined Solids Storage

Fifth set of bins 1978 Jul 1981 12.5 0.0

Sixth set of bins and 1981(b)  Apr 1984 45 45

seventh set of bins Oct 1985 - -
and transfer facility

Eighth set of bins 1986 Apr 1990 35 35
New Waste Calcining Facility 1976 Apr 1981 77.25(c)  25.5
Priority Utilities (c) Sept 1979 3.75 0.5
Fluorinel Dissolution Process 1977 Jul 1983 116 105.4
& Fuel Receiving Improvements
Safeguards & Security 1977 Sep 1979 2.3 0.8
Upgrade
Personnel Protection & 1977 FY 1979 10.5 0.0
Support Facility
Utilities Expansion 1979 Oct 1982 10.5 10.5
Steam Generation 1980 Jul 1983 24 24
Plant Analytical Chemistry 1980 Apr 1983 20 20
Building
Renovation of Process Cells 1980 Oct 1985 60 60

(a)Projects for which construction is expected to be complete be-
fore the start of Fy 1979 are not listed here. Line-item construction
projects in the JM 03 Program that are included in the INEL Long Range
PlanlZ but excluded from this document are Sodium Waste Solidification
Facility, which probably will not be necessary and is assumed not neces-
sary in this document, and TRU Waste Retrieval and Treatment Facility,
which is not within the scope of this document.

(b)The sixth and seventh sets of bins and the calcine transfer
facility are all parts of the same project which has the title "Calcine
Transfer and Storage Project." Some design funds will be needed in ad-
vance of FY 1981 for this project.

() The Priority Utilities Project was funded from NWCF Project
contingency funds; total estimated cost for the NWCF project 1is there-
fore $81 million, the sum of $77.25 and $3.75 million.

X






I. INTRODUCTION

1. Purpose and Content of this Document

The Multiple Fuels Processing Program (MFPP) for the Idaho Chemical
Processing Plant (ICPP) is a long-range plan for receiving, storing, and
reprocessing nuclear fuels from those research, test, and prototype
reactors for which no suitable facilities are available elsewhere in the
USA or for which the ICPP has a special capability. Wide varieties of
reactor fuel are being used or are planned for DOE and other programs.
Most of these fuels are becoming available in quantities too small to be
economically processed in either commercial or other DOE fuel reprocess-
ing plants. With its demonstrated multi-fuel reprocessing capability
ICPP is able with capital expenditures in some cases to process these
fuels. Likewise, the NWCF will be capable of converting all highactivi-
ty liquid waste to retrievable solids suitable for long-term storage. A
complete statement of the mission of Allied Chemical Corporation - Idaho
Chemical Programs (ACC-ICP) and of the objectives for ACC-ICP in the
nuc lear fuel cycle is given in Appendix A.

This report updates the ICPP MFPP originally fully documented as CI-1088
in April 1968.1 The MFPP was orginally approved in September 1968 as
Special Analytical Study 68-1, subject to the annual budgeting process.
Supg1§m3nta1 documents to CI-1088 have been published annual-
Ty.¢s2> »5,6,7,8,9,10  The purpose of these documents 1is to assist
Allied Chemical and DOE personnel in:

1. Overall program planning and budgeting for the ICPP under the
direction of DOE.

2. Guiding associated R&D programs.
3. Managing the storage and recovery of fissile material.
4, Managing radioactive waste.

5. Determining facility requirements and priorities for competing
programs and activities.

6. Establishing fuel reprocessing charges.

Justification for estimated capital and operating funds required in FY
1980 is highlighted in this document. A 12-year study period starting
with FY 1979 is used in economic calculations; present values are taken
to FY 1979. The best overall program to follow at the ICPP during the
next several years is described, and the consequences of some contingen-
cies are presented. A construction schedule, along with milestone
charts for completing the primary required efforts in a timely manner,
is presented for the recommended program. A major part of the overall
economic benefit from the program is described by comparisons to a sce-
nario in which expenditures were reduced to a minimum for site shutdown



and surveillance. Additional information on the MFPP is provided by the
following appendices:

A Mission and objectives of ACC-ICP.

B Bases and assumptions used in this MFPP supplement.

C Processing schemes for all MFPP fuels (Figure C-1).

D  Improvements in computerized methods made this year.

E Major accomplishments in FY-78.

F Logic diagram for preparing the next MFPP supplemental document.

2. How to Identify Fuels and Processes

In this report fuels are identified by numbers and processes either by
number or in a few figures by letters assigned to groups of fuel num-
bers. The names of these fuels and processes and a few characteristics
of the fuels are listed in the Materials Management P1an11, a classi-
fied document issued by DOE-ID.



II. BASELINE PROGRAM
1. OPERATIONS IN THE BASELINE PROGRAM

In the baseline program, recovery of 15,209 kg of 235y s projected
during the 12-year study period. Fuel processing and other operations
are projected to generate about 19,600 cubic metres of high-level radio-
active liquid wastes. Calcining of about 23,600 cubic metres of high-
level liquid wastes is planned, which will reduce the inventory from
10,200 cubic metres to 6,200 cubic metres; the 3,400 cubic metres of
solids produced by the calcining will bring the total calcine inventory
to about 5,100 cubic metres.

The first few years of the projected operating schedule are illustrated
in considerable detail by Figure 1. Figures 2 and 3 show days spent in
fuel processing and waste calcining; the resulting fuel storage require-
ments are illustrated in Figures 4 and 5. Projected Tiquid waste and
calcine storage requirements and capacities are presented in Fiaures 6
and 7. A detailed annual summary of operations is given in Table I.

As stated in Footnotes 1 and 3 of Figure 1, testing and deficiency cor-
rection in the Rover facility (Process E), decontamination and project
work in E, G, J, and K cells, and Cell-5 are projected for the first two
quarters of FY 1979. A WCF maintenance and turnaround will also be
completed in the second quarter. Startup of the WCF in March 1979, and
seven months of operation are projected. However, if the WCF campaign
currently in progress can be extended into FY 1979, this startup will
occur Tlater.

Processing of fuels 4, 5, 6, and 7 is scheduled for the third quarter of
FY 1979. In the last quarter of FY 1979 and the first quarter of FY
1980, there will be continued preparation for Rover startup, vent tunnel
modifications, and work in cells P, Q, S, V, Wand Y, as indicated by
footnotes 1 and 4.

The initial cold startup of the Rover process in January 1980, will be
followed by as much operation as feasible. The prediction in Figure 1
of two two-month operating periods in which 1little fuel 1is processed,
each followed by several months for correction or modification of the
process, js a selection from a broad range of possibilities. Actual
performance of the process could be better or worse. The first of the
two shutdown periods is long enough to accommodate a campaign on Process
A. Processing of Rover fuel should be complete by mid-FY 1982.

In the Tast half of FY 1982, following completion of Rover processing, a
campaign on fuels 3 and 1 has been planned. This campaign could be
postponed if Rover processing is not then complete because ample fuel
storage space would be available. Figure 4 shows that the number of
non-zirconium fuel positions required would be rising rapidly and would
have exceeded the 1,100-position non-Zr capacity by 9% when the process-
ing of fuel No. 1 starts. However, only 65% of the 1,425 zirconium fuel
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FUEL NUMBER 6 PROCESS 3 24 0 23 0 3 0 3 17 0 19
FUEL NUMBER 7 PROCESS 3 S7 0 S6 0 0 0 0 0 0 0
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SOLIDS WASTE PRODUCEDs CUs METRES
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DAYS OF FUEL PROCESSING
DAYS OF WASTE CALCINING

T ANNUAL SUMMARY OF OPERATIONS

CASE RyUN.ON 0S5/12/78

FISCAL 1982

KG KG KG
REC PROC [NV

0
150
42
0

0
2

0

oun

19

104

—

COOMVOOOTONYOO

w &

12 -

599
S0
114

oococoo

-

n
wun
el

CONOOOHOOOOOCOOCONEOOOOOOOCO

1979

S46,
455,

4817,

156.
0.
1206,

6.
Bl6,
4540,

264,
234,
3bll.

427,

1050.
9558,

154,

" 1864,

82
212

0
4l
188
458
0
21
"0
24
0
6
177
12
362
23
63
9
0
0
8
60
8s
8l
18
0
20
0
68
0
6
6
181
442
9
396
0
1980
756.
611,
4962.
3.
0.
1209.
39s.
467.
4469,
1325,
133,
4003,
723.
600,
96381.
84,
1553,
158

121

144

FISCAL 1983
KG ~ KG " KG
REC PROC INV

-0

n
—

NN

-
—
wn

—

w .
w n
oONCOoOOCO~fONVOWNOUNNOOOO

&
W
o &

1981

852.
1569.
4245,

3.

0.
1212,

240.
687.
4022,

© 303,
196,
4110,

S4S.
883.
S344,

126.
2079.

188
~182

FISCAL 1984 F1scCaL 1985 FISCAL 1986 FISCAL 1987 FISCAL 1983 FISCAL 1989 FISCAL 1990 .
KG KG KG KG KG - KG KG KG KG KG KG KG KG KG KOG KG KG  KG . KG KG KG
REC PROC INV . REC PRQOC IMV REC PROC INV REC PROC 'INV REC PROC INV KEC PROC INV REC PROC INV

o -

0 0 318 0

0231 o0 0221 0 0 0 .0 0 0 0 0 0 0118 o0
185 168 0 118 140 0 93 134 0 S> 123 0 35 147 0 84 121 0125 147 0 0
209 62 132 47 82 0 63 0o 0 0 11 0 10 23 0 33 0 o 233 o o0 o
0 0 0 0 0 0 o o o 0 0 0: 0 o o0 o0 o 0 o0 o 0 o
0 0o 0 0 9 0 o S0 0 0 o 0,0 o 0 o0 o 0 0 6 o0 o
0 o 0 o0 0 0 o 0 0 -0 o o0 o0 6 o0 o 0 0 0 0 o0 o
0 0 0 0 0o 0 o o 0 0 0 0 "0 0o 0 0 0 0 0 6 o0 o0 -
4. - S 0- 9 S 1 o S 0 5 5 0 10 S 0 15 S 0 20 S 0 25
] o 0 o0 07 0 0 o o0 0 o o6 o0 o o0 o0 0o 0 0 0o 0 0
18°*°-0°-18 0 0 0 0 o 0 v ‘0 0 'o .-10 '10. o ‘10 5 -4 - 10 10 -3
21 27 . 0 48 9. ST 0 0 0 0 1s 0 15 0 0 15 0 o0 15 ~ 0 o0 1S
12 0 0 12 0 o0 12 0 0 12 0 o012 . 0 0 12 0 11 o & o0 O
480 306 0 783 472 01255 338 680 907 770 922 698 307 966 0 445 264 148 306 379 0
25 0 0 25.. 2 o0 27 0 0 27 2 0 29 0 0 29 2 31, 0 0 0 0
63 382 0 444 0 0 446 0 446 0 0 00 0 0 0 0o 0 0 ‘0 0 o0
13 13 0 26 0 o0 26 0 0 20 0 o0 |26 12 0 38 0 38 0 0 o0 o0
1 20 21 0 o o0 o 00w 1 o010 21 21 o 0.0 0 0 0 o
0 S 4 0 0 0 0. o o0 0 o 0 .0 5 4 0 o 0 0 0 o0 o
8 10 16 2 10 12 o 10 & 5 10 13 .1 10 11 -0 10 5 4 10 10 3
60 0 -0 60 0 0 60 0 0 6V 0 0 .60 0 0 60 0 0 60 0 0 60
0 o 0 o0 00 0 o0 0 o0 o0 0 0 .0 o o0 -0 o o0 0 0 o0 o
113 72 0 185 0 0 lss SS 0 240 764 0 314 54 0 368. 0 130 238 . 0.120 118
18 0o 0 .18 0 0 18 0 0 18 o o0 .18 0 o0 18 0o 18 0 0 0o o
4ls 89 0 S02 0 0 %02 0 0 502 0 0 502 0 0 502 0 0 502 0 0 502
S0 0 0 SO 60 0 110 - v 110 0 20 o0 ‘19 0 19 o0 o 0 0 o o0 o
0 924 125 798 9361571 163 0163 0 261 239 21 222 243 0 0. 0 0 6 o o
68 70 0 137 49 0 186 41 0 227 o o0 227 0 31 196 0196 0 0 0 o0
99 0 0 99 0 0 99 150 Iv7 62 0 62,0 0o 0 o0 0 0 0 159158 0
4 o 1 2 0o 2 0 0 0 0 o o0 .0 o 0 0 0 0 0 o o0 o0
6 0.-5 0 0 0 0 o 0 0 0 0,0 o 0 o o 0 0 o o0 o
246 - 57 0 303 SS 0 358, 56 0 4l4 0 0 4la ) 0 4l4 0 0 4l -0 0 4l4
470 16 0 486 17 0 %03 15 0 518 0 0518 0 0 518 0 0 518 0 o518
6 o 2 3 0 3 o o o0 0 ¢ 0 :0 o 0 o0 o o0 0 6 o0 o
396 0 395 0 "0 0 0 o o 0 0 0 0 o o0 0 o o0 0 0o 0 o
0 0 10 0 o 0 o0 0 18 0 0200 0 0136 0 0112 o 0 262 0
1982 1983 1984 1985 1986 1987 1988 1989 1990 TOTAL ,
S$S7. 1230. 2226. 1837, 804. 1292. 816. 593, 637, 12146
2024. 1005. "1056. 1892, 1833, 1439. 1l4s6. 817, 1062. 15209
2778. 3003. - 4173. 4118, - 3089. 2942, 2313. 2089. 1663,
Se  220. Se 30. 1. 4, 3. 2. 3. 436
437, 0. 0. 0. 0. 0. 0. 0. 0. 437
780, 1000, 1005. 1035, 1037. 1041. 1044, 1046, 1049,
. ’ i
1159, 463, 1749, 2280. 198l, 1865. 1862.. 1549, 1599. 15148
1974, 1374, 1603. 2061, 2061. 2012. 1846¢ 1697, 1528. 18127
3206, 2295. 244l. 2660, 2580. 2432, 2448. 2299, 2371.
400, 293. 313. 331. 328. 310. 325. 419, 394. 4004
4l4, 393, 458, SB9, 589. S75. S27. 485, 436. 5029
4096, 3996. 3851. 3593, 3332. 3067. 2865. 2798, 275S.
1564, - 976. 2067. 2641, 2310. 2179. 2191« 1969. 1996« 19589
2825, 1767, 2061. 2650, 2650. 2587, 2373. 2182, 1964. 23593
8082, 7291. 7297. 7288. 6948, 6540. 6357. 6143, 6175, .
389, 252, 294. 379, 390. 38l. 349, 321.. 289. 3413
26468, 2721. 3015, 3394, 3783. 4164. 4513, 4836,.' S123.
. ‘l
254 167 147 262 - 274 229 230 251 ; 229
213 182 212 273 273 267 245 225 1+ 202

11

TOTALS
KG KOG
REC PRC

0. 1851.
1714, 0o
621, 248,
S13. 759,
0. 49
22. 46,
0.~ ST,
60. 40,
0s 2971,
S4.
232. 216,
0. 12.
3666+ 34544
23. 32,
382, 445,
39. 39,
b4 GG
C 10 10
120. 142,
0. 0.
0. 8S.
369, 250,
7. 19.
503. 0.
131. 131,
2343, 2343.
226. 228,
409. 409.
0. l“.
0. 6e
369. 0.
289. 0.
0. 2l.
0. 396.
0. T74l.

1514 -~




positions would be filled at that time and at least three positions of
non-Zr fuel can be stored in each unused Zr position. In addition, only
48 of the 80 racks that could be installed are assumed to be dinstalled
in the Baseline Program. Each of these 80 racks contains 15 Zr posi-
tions; thus 480 additional Zr positions or an equivalent 7440 additional
non-Zr positions could be made available. Racks will not be placed
underwater until their need is imminent.

At the top of Figure 4, the changes in positions available in FY 1979
represent the replacement of existing poisoned aluminum racks in the
south basin with the new stainless steel racks as well as provisions for
storing non-Zr fuels on some of the hangers in the north and middle
basins.

The new metal-clad fuel storage basin to be provided by the FAST project
is projected to become available for use in April 1983. As shown in
Figure 5, use of the FAST basin is assumed to begin then; all fuels
received thereafter that reguire underwater storage are assumed to be
stored there.* A fuel will not be taken for processing from the inven-
tory in the FAST basin until the inventory of that fuel s exhausted
from the existing basin. No transfers from the existing basin to the
new basin are planned other than when required for Fluorinel processing
soon thereafter.

Cold operation of the Fluorinel process is projected for completion in
July of 1983; hot operation is expected to begin then and would continue
for several months, if possible. However, the need for shutdown for a
ten-month period has been assumed to follow the first two months of
operation. Thereafter, the process was assumed operable an average of
about 235 days per year. The "second crew expansion" to permit concur-
rent operation of headend and tailend processes was assumed to coincide
with the beginning of this second Fluorinel hot operating period, which
is projected to start in July 1984. The crew has been assumed to be
retained until the end of FY 1990 and by that time will have reduced the
processable fuel inventory to 164 Kg of 235U, a very Jlow figure. Un-
less large receipts should be expected in FY 1991, the second crew would
be terminated at the end of FY 1990, or perhaps up to a year earlier.

Projected shipments of product to Oak Ridge (Y-12) and Portsmouth are
listed in Table II. The shipments include product in 1inventory at the
start of FY 1979 and exclude 184 kg of U-235 recovered in the Jlatter
part of FY 1990.

The WCF is expected to operate the equivalent of about 11 months at nor-
mal average rates during the 24-month period starting with FY 1979 and
ending at the start of FY 1981, when cold operation of the NWCF is
scheduled to begin. Figure 1 shows the 11 months are divided into two
campaigns of 7 and 4 months. However, every reasonable effort will be
made to minimize WCF downtime. The WCF will not be shut down when

*Possible modifications to the Fast Project for changed capability under
study by DOE-HQ, are not considered by this document and may require
revisions to these assumptions.
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operation at near-normal rate can be safely continued. Therefore, actu-
al operation achieved may differ considerably from that shown in Figure
1. The 1,650 cubic metres (436,900 gallons) of 1liquid waste projected
for WCF calcining was assumed to be a 3.5:1 volume blend of fluoride and
sodium-containing low-heat wastes. Operation with this ratio has been
successful so far although a reduction in net rate has been necessary; a
12% reduction has been assumed.

Liguid waste inventories are shown in Figure 6. Rover wastes are in-
cluded with the fluoride wastes in this figure and in Table 1. Rover
wastes will be given priority for calcining because they cause precipi-
tates when mixed with other wastes and to the extent not calcined or
produced, will have to be stored temporarily in unvaulted tanks WM-103,
-104, -105 and -106. The capacities of these four tanks, 115 cubic me-
tres each, are not included in Figure 6.

Not less than the first and second quarters of FY 1981 will be required
for NWCF testing and cold operation. The NWCF s projected to start
operating with hot wastes in April 1981. Fluoride waste will be cal-
cined in blends with Rover waste, with non-fluoride waste and with low-
heat sodium-containing waste. The sharp drop in non-fluoride waste in-
ventory in Figure 6 shows the timing assumed for the only campaign on
the blend with that waste.

Wastes from Fluorinel processing are all fluoride-containing wastes but
will be different from the fluoride wastes produced currently because
cadmium and possibly other elements will be used as neutron absorbers in
Fluorinel dissolutions. A flowsheet for calcining Fluorinel waste is
being developed. For the Baseline Program, Fluorinel waste has been
assumed calcined with low-heat waste in a 3.5:1 volume ratio. If such
calcining should be found not feasible, adding aluminum nitrate to the
blend would be explored; this is discussed further in Section III.
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2.2 Projects

Funding for capital line-items included in the Baseline Program and
the approximate dates of beneficial use are as follows:
Total Estimated
First Approximate Estimated Obligation

FY of Beneficial Cost After FY 1978

Capital Line Items(2) Funding Use ($105L ($10§l_
Calcined Solids Storage

Fifth set of bins 1978 Jul 1981 12.5 0.0

Sixth set of bins and 1981(b)  Apr 1984 45 45

seventh set of bins Oct 1985 - -
and transfer facility

Eighth set of bins 1986 Apr 1990 35 35
New Waste Calcining Facility 1976 Apr 1981 77.25(c) 255
Priority Utilities (c) Sept 1979 3.75 0.5
Fluorinel Dissolution Process 1977 Jul 1983 116 105.4
& Fuel Receiving Improvements
Safeguards & Security 1977 Sep 1979 2.3 0.8
Upgrade
Personnel Protection & 1977 Fy 1979 10.5 0.0
Support Facility "
Utilities Expansion 1979 Oct 1982 10.5 10.5
Steam Generation 1980 Jul 1983 24 24
Plant Analytical Chemistry 1980 Apr 1983 20 20
Building
Renovation of Process Cells 1980 Oct 1985 60 60

(a)Projects for which construction is expected to be .complete be-
fore the start of Fy 1979 are not listed here. Line-item construction
projects in the JM 03 Program that are included in the INEL Long Range
Plan*¢ but excluded from this document are Sodium Waste Solidification
Facility, which probably will not be necessary and is assumed not neces-
sary in this document, and TRU Waste Retrieval and Treatment Facility,
which is not within the scope of this document.

(b) The sixth and seventh sets of bins and the calcine transfer
facility are all parts of the same project which has the title "Calcine
Transfer and Storage Project." Some design funds will be needed in ad-
vance of FY 1981 for this project.

(C)The Priority Utilities Project was funded from NWCF Project
contingency funds; total estimated cost for the NWCF project is there-
fore $81 million, the sum of $77.25 and $3.75 million.
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In Figure 10, total waste inventory appears to call for use of the re-
quired spare tank but actually would not do so because of Rover waste
put into tanks WM-103, 4, 5 and 6 and also because of use of the 265-
cubic-metre capacity in small tanks. However, low-heat waste 1in excess
of four tanks (Figure 10) would have to be mixed with fluoride wastes.

To accomodate the fuel inventory, plans for installation of 48 new racks
would require change. For Figure 11, about 70 of the new racks have
been assumed installed, which would be more than enough, as the Figure
shows.

1.3 Delay in NWCF Startup

Effects on waste inventories of a 12-month delay 1in NWCF startup
are shown in Figure 12. Another significant assumption for this case is
that the WCF calcines the same quantity of waste as in the Baseline Pro-
gram. Assuming that Rover wastes in tanks WM-103, 4, 5 and 6 can be
left there until a few months after the end of the NWCF calcining cam-
paign (on a blend of non-fluoride waste 1in tank WM-183 with fluoride
waste) planned for the latter part of FY 1982, fuel processing could
proceed as in the Baseline Program. If Rover waste were processed with-
out delay, a campaign on fuels 4, 6 and 8 projected for the first quar-
ter of FY 1983 would have to be postponed until after Fluorinel startup,
and product delivery would be reduced. In either case, fuel storage
capacity planned for the Baseline Program would be adequate.

Low-heat waste in excess of four tanks (Figure 12) would have to be
mixed with fluoride waste, as in the no-WCF-calcining case. If the WCF
were assumed to operate Tonger than in the Baseline Case, this mixing
might not be required.

1.4 No WCF; NWCF and FAST Delayed One Year

Consequences of a combination of no WCF operation in the study pe-
riod, one year delay in NWCF startup, one year delay in Fluorinel start-
up and one year delay in availability of the FAST fuel basin are illus-
trated by Figures 13, 14, 15 and 16. Prediction of these difficulties
and delays was assumed to come too late to cancel the processing planned
for FY 1979; processing of Rover fuel would proceed as in the Baseline
Program because Rover waste is to be put in tanks that will not be used
for other wastes.

Figure 14 shows that waste inventory would approach 11,900 cubic metres,
well in excess of limits. The excess after allowing for Rover waste in
tanks WM-103, 4, 5 and 6 and for the 265 cubic metres of small tanks, is
360 cubic metres. To avoid storage of waste in the required spare tank,
boildown of the nonfluoride waste in tank WM-183 to about 67% of its
current volume and putting Tow-heat waste in the space made available
would be necessary and is believed to be feasible.

Fuel processing was assumed to resume in November 1982; restart a few
months earlier would be possible. Fuel storage capacity would be made
adequate by installing additional racks; Figure 15 is based on 70 racks,
the same as in Figure 11. Comparison of Figures 16 and 5 shows the ad-
ditional space in the FAST basin that would be used.
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1.5 Sodium Waste Solidification Using Aluminum Nitrate

In the Baseline Program, a 3.5:1 volume ratio of Fluorinel and
sodium-containing low-heat waste is calcined after Fluorinel waste be-
‘comes available. Purchase and addition of some aluminum nitrate to this
blend may be necessary. A very conservative "worst case" has been simu-
lated based on the following assumptions:

(1) Fluorinel waste must be calcined with an additive which re-
duces the net liquid-to-solid volume ratio by about 14%.

(2) For calcining, Tow-heat waste must be blended with purchased
aluminum nitrate in a 2.5:1 mole ratio of aluminum to sodi-
um. The volume ratio of low-heat liquid to total solids for
this calcining would be 2.2:1.

(3) Fuel processing would be the same as in the Baseline Program.

Liquid and solid waste inventories projected in this simulation are in
Figures 17 and 18. After rising between FY 1984 and FY 1989 while 1large
reductions are being made in fuel inventories, fluoride waste invento-
ries are nearly constant thereafter. Figure 18 shows that the projected
capacity of calcine bins, which is the same as in the Baseline Program,
would be adequate under these extreme assumptions.

2. CHANGES IN FUEL RECEIPTS

A 25% increase in receipts of all fuels associated with operating reac-
tors could easily be accommodated in the Baseline Program. The Tlargest
increase that could be acommodated was not determined because an in-
crease larger than 25% is not considered credible.
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IV. SCENARIO FOR MINIMUM ICPP COST

An ICPP operating scenario intended to achieve minimum costs at the ICPP
is described in this section; the ICPP costs and product values estimat-
ed for the scenario are presented.

The Minimum-Cost Scenario is herein always called a scenario and not
called the Minimum-cost Case, while the Baseline Program is also called
the Baseline Case, to caution the reader against applying the wusual in-
terpretation to the incremental dollar quantities obtained by compari-
sons of the two. In comparison of two cases or two alternatives, the
usual assumption is that the cases are complete and fully comparable.
In other words, the usual assumption is that all significant costs and
benefits associated with each alternative have been determined and used
to make the comparisons, and that all other (unstated) costs are the
same in each case. Previous MFPP documents have presented Irreducible-
Expenditure Cases having this characteristic.

Adoption of the Minimum-Cost Scenario would require operations and ex-
penditures at other sites to receive-and then either store or process
the spent fuels. The Scenario does not define other-site operations nor
include these other-site costs.

The Minimum-Cost Scenario is useful for supplying the ICPP portion of
the costs and production data needed for determining such things as (a)
the overall economic value of fuel reprocessing at the ICPP and (b) the
total economic loss or gain that would result if the Scenario, along
with some scenario for revised or added operations at other sites, were
to be adopted.

Detailed assumptions for the ICPP Scenario are:
(1) Fuel shipments to the ICPP would stop at the end of FY 1979.

(2) Eleven shipping casks and fuel handling equipment would be pur-
chased for an estimated cost of $8.0 million. Rover fuel would
be shipped in existing Government-owned casks.

(3) Shipment of fuels in the ICPP inventory to a location assumed
to be 2500 km distant would begin with Rover fuel in FY 1980
and FY 1981. Cask design for shipment of other fuels would

itgrt by mid FY 1979 and the new casks would be available by FY
982.

(4) Freight was estimated to cost $0.055 per tonne km ($0.0803 per
ton mile).

(5) The inventory of radioactive liquid waste would be calcined and
stored at the ICPP.

(6) The following line-item projects would be halted, and would not
incur capital costs during the study period: FAST, Utilities

37



Expansion, Steam Generation, Plant Analytical Chemistry Building, and
Renovation of Process Cells. The Calcine Transfer and Storage Project
would be reduced in capacity from 2,400 to 1,350 cubic metres (85,000 to
47,700 cubic feet) and the transfer facility would not be built; the
revised cost was roughly estimated to be $15 million.

(7) Unused equipment would be decontaminated and left in place.

(8) The utility operation and housekeeping required for nonproduc-
tion programs would be continued.

(9) Appropriate surveillance of the facilities and calcined wastes
would be maintained.

(10) A small crew would handle the receipt, evaporation, and storage
of wastes from other INEL facilities. However, costs for this
work has been excluded from the Scenario.

The operations schedule for this Scenario is presented in Table IV, and
the costs are described in Table V.
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V. CASH FLOW EVALUATIONS AND COMPARISONS

The cash flow evaluations for the Baseline Program and for the Minimum-
Cost Scenario are presented in Tables VI and VII, respectively. In each
table the quantity of product, its value in dollars (the benefit), ICPP
costs, and the difference between these benefit and costs, which is
called nondiscount cash flow, are listed. Present values of the dollar
quantities are also shown.

A comparison of the Baseline Case and the Minimum-Cost Scenario 1is pre-
sented in Table VIII. The table summarizes the comparison for the 12-
year period: FY 1979 through FY 1990. For an annual comparison at a
10% discount rate, refer to Figure 19.

The nondiscounted costs for the Baseline Case and the Minimum-Cost Sce-
nario are $764 million and $234 million, respectively.. The nondiscount-
ed benefits for the Baseline Case and the Minimum-Cost_Scenario are $689
million and $20 million; respective quantities of SU recovered are
projected to be 15,209 and 455 kg. Thus, relative to the Minimum-Cost
Scenario, the Baseline Case will recover 14,754 additional kilograms
worth $669 million for an additional cost at ICPP of $530 million. The
corresponding nondiscounted benefit-to-cost ratio is 1.26. Total incre-
mental cost of the recovered uranium to the Government would be 1less
than $530 million because costs for receipt and storage of spent fuels
at some other site have not been included in the Minimum-Cost Scenario.
As shown in Table VIII and Fijgure 19, corresponding present values
(discounted at 10%) for the incremental ICPP benefits, costs, and net
cash flows are $394, $393, and $1.5 million.
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2. NWCF

Description

A New Waste Calcining Facility (NWCF) is being provided at the ICPP to
replace the existing Waste Calcining Facility (WCF). The NWCF is sched-
uled for hot operation in April 1981. The facility will incorporate the
latest available technology in the areas of calcination, off-gas clean-
up, remote operation, and decontamination. Design features will mini-
mize personnel radiation exposures and adverse environmental impacts
while achieving high on-line availability. The NWCF will be wused to
process blends of aluminum nitrate, zirconium fluoride, stainless steel
nitrates, and other miscellaneous wastes generated during the solvent
extraction recovery of uranium from spent nuclear fuels. These 1iquid
wastes will be solidified by spraying the solution into a heated bed of
pgrtic1es fluidized with air. A net processing rate of at Tleast 11.36
m°>/d (3,000 gpd) will be possible in the new facility.

History

The existing Waste Calcining Facility was built in the early 1960s as a
pilot plant unit to demonstrate the solidification (calcination) of
highly radioactive liquid waste in a heated, fluidized bed. Since its
completion, the WCF has served as_a production facility and has _been
used to convert some 12,000 m  of liquid waste into 1700 m  of
solids. Recent operating experience (frequent shutdowns for repair)
with the existing facility, however, has shown that if the total volume
of liquid waste presently stored at the ICPP plus that continually being
produced by fuel reprocessing operations is to be processed, a new cal-
cining facility must be constructed. This new facility will provide a
number of process and facility improvements, which experience with the
existing facility has shown are needed, including a higher waste
throughput; more corrosion-resistant materials of construction; better
cleanup of effluent streams; more effective contamination control; and,
most important, significant remote maintenance and equipment replacement
capability.

Justification

A waste calcining facility is essential to solidify radioactive wastes,
reduce volume, and thus make space available 1in existing Tliquid waste
storage tanks for interim storage 8f fresh waste generated when process-
ing irradiated fuels to recover 235y, The existing WCF was designed
and operated to demonstrate fluidized-bed solidification of radioactive
aluminum nitrate wastes. However, the facility also has been used to
process highly corrosive zirconium fluoride wastes which have increased
corrosion to the process system and have resulted in increasingly fre-
quent equipment failures and high residual radiation fields. A1l these
conditions lead to high annual personnel radiation exposures and have
lTimited the Tife of the WCF,
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Cost Data

The total estimated cost of the NWCF Project is $76 million, based on a
negotiated cost estimate of $72.75 million for the NWCF and on an allow-
ance of $3.25 million for utilities services called the Priority Utili-
ties Project (PUP - see Section VI-3). Of the $72.75 million, approxi-
mately $13.1 mi1lion is for engineering design, $1.3 million for project
management and remote mockups, $57.05 million for construction, and $1.3
million for contingency. In addition to the $76 million estimated cost,
the Department of Energy is maintaining an additional contingency for
management reserve of $4.5 million for the NWCF and $0.5 million for the
PUP; thus, total obligations for the project are to be $81 million:
$77.25 million for the NWCF itself and $3.75 for the PUP. Obligations
of $55 million have been authorized as of the end of FY 1978 and, as
shown in Table III, obligations of $25.5 million for the NWCF and $0.5
million for the PUP are requested for FY 1979.

Design Requirements

Conceptual design of the NWCF began in February 1974 and was completed
in February 1976. Approximately $1 million was spent in this effort.

Title I design began in February 1976 and was completed in July 1976.
Title II design started in July 1976 and was completed in December 1977.

Schedule

The major milestones associated with this project are shown in the dia-
gram (Fig. 21) and indicate a design completion date of January 1978 and
a construction and checkout completion date of about October 1980.
Checkout will be followed by six months in which readiness for hot oper-
ation will be proved by periods of operation with cold feed. Hot opera-
tion is scheduled to begin in April 1981.
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3. PRIORITY UTILITIES PROJECT

Description

This Project consists of installing additional wutility production and
distribution capacity to support startup and operation of the NWCF and
heating of the new maintenance building. Included are utility tunnels,
a new boiler, a new demineralizer, a new degassifier, and distribution
piping for steam, air, water, oxygen, nitric acid, and sewage.

History

The project was authorized in August 1977 when it was recognized that
utilities from the Utilities Replacement and Expansion Project would not
be available in time to support NWCF Startup. The Priority Utilities
Project was authorized from NWCF contingency funds. Conceptual design
was completed October 1977. Detail design was completed April 1978,
The project was divided into two construction contracts with the under-
ground CPFF portion being started in March 1978. The mechanical portion
is currently in the bidding process.

Justification

The Utility production capacity available from this project is needed to
support startup of NWCF, the New Maintenance Building and FAST construc-
tion. The needs of these projects cause current plant wutility produc-
tion capacity to be exceeded.

Cost Data

The total estimated cost of this project is $3.75 million.

Schedule

Figure 22 shows the schedule and milestones for this project.
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5. METAL-CLAD FUELS STORAGE FACILITY

Description

The Metal-Clad Fuels Storage Facility (MCFSF) will provide a new and
versatile facility for the receipt, storage, and preparation of irradi-
ated metal-clad nuclear fuels that are scheduled for future receipt at
the ICPP. The MCFSF will be located adjacent to the new Fluorinel Head-
end Process and the two facilities will be integrated into one build-
ing. It will be a stainless-steel-lined, deep-water basin using wet
unloading, wet cutting, and water-filled transfer-canal concepts. Stor-
age will be provided for about 1800 fuel units. This document does not
consider or include modifications to the FAST project, under study by
DOE-HQ, for changed capabilities.

History

The existing storage facility at CPP-603 is used to store the irradiated
fuel presently received at the ICPP. New fuel handling and storage ca-
pabilities are required to provide for future irradiated metal-clad
fuels. The original concept was an additional "North Transfer Basin" to
be located adjacent to the existing basins; however, various alterna-
tives were evaluated, and the present concept was selected.

Justification

This new storage facility will replace the existing storage facility
because of the present inadequate water depth, crane capacity, or clear
height necessary to receive, store, and handle the future assigned
fuels. In addition, the existing facility was not designed to today's
seismic standards for this area, has only single confinement of fuel,
has a history of increasing personnel radiation exposure, has increasing
problems of contamination control, and requires increasing maintenance
effort, all of which are attributable to the expanded scope and oper-
ating charter of a facility designed to the requirements of over 25
years ago. The MCFSF will provide improved personnel safety, personnel
radiation exposure, maintainability, and operability. The MCFSF design
will comply with current applicable codes, standards, and regulations.

Cost Data

The total estimated cost of tne FAST facility is $116 million based on
35%-complete Title II design.

Conceptual Design Requirements

Conceptual design for the MCFSF began in the first quarter of FY 1977
and was completed the second quarter of FY 1977. Approximately $128,000
was spent in FY 1977 to complete the conceptual design.
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12. CALCINED SOLIDS STORAGE BINS PROJECTS

Description

The calcined-solids-storage-bin projects provide for safe containment of
radioactive solids produced by calcining the high-level radioactive 1i-
guid wastes. Four bin sets have been constructed in the past and the
fifth, sixth and seventh bin sets and a calcine transfer station are in
detailed or conceptual design. A1l calcined-solids-storage-bin projects
use the same general design and each consists of stainless storage bins
enclosed in a reinforced concrete vault. The stainless steel bins pro-
vide the primary containment of the solids and the concrete vaults pro-
vide secondary containment and radiation shielding. Calcined solids are
pneumatically transported to the storage bins and the transport air is
returned to the calciner facility. The storage vaults are anchored to
bedrock 40 to 50 feet below grade.

The transfer station will receive solids from the NWCF transport
system. The transfer station will consist of stainiess steel +transfer
bins for primary containment, a concrete vault for secondary containment
and radiation shielding, and a transport system for conveying the solids
to the storage bins.

The first two sets of bins have been filled, and the third set 1is being
filled from the WCF. Construction of the fourth set 1is complete. The
fourth and future bin sets will be filled by the NWCF. Design of the
fifth set will be completed in FY 1979 and construction will be complete
in FY 1981. Conceptual design of the sixth and seventh bin sets and the
transfer station will be completed in FY 1979, and Title I design will
start in FY 1979.

Capacities and Costs

Current volumes of stored calcine waste and projected storage volume
requirements are shown in Figure 7. Capacities and total estimated cost
for the sets are as follows:
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TABLE IX
FY-1980 GPP CANDIDATE PROPOSALS

Rough Order of

Cost Magnitude

Project Title { $000)

1. Bulk Chemical Receiving Area Modifications 50
2. Shift Laboratory Expansion 100
3. CPP-601 Ventilation Modifications 400
4. ICPP Road Program 150
5. SNM Security Room for Multicurie Cell 200
6. CPP-637 Low Bay Laboratory Modifications 525
7. CPP-601 G-Cell Fuel Charging Cave Modifications 500
8. General Office Building 1V 650
9. Analytical Chemistry Waste Handling Facility 650
10. CPP-649 Filter Modifications 200
11. Waste Transfer Line from CPP-709 to Injection Well* 130
12. Hatch for PEW Evaporator Pump Pit 75

3630

*This project was advanced to the FY-1979 GPP list too late to
the $3.63 million GPP total in Table III.
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VIT. PROCESS DEVELOPMENT AND SUPPORT

1. Technical Support to Fuel Receipt and Storage

Technical support will be provided to: (1) the chloride removal system
for removing chloride ions and total solids; (2) the installation and
testing of new methods for controlling bacteria and algae in the basin
water; (3) the ion-exchange units to remove beta/gamma activity from the
basin water; (4) the sand filters to remove suspended material from the
basin water; (5) the proper disposal of filter backwash effluents; (6)
the removal of highly contaminated sludge from the floor, walls, and
understructures in the basin; and (7) developing handling techniques and
obtaining approvals for the receipt of new fuels. The technical support
includes: (1) taking special samples; (2) interpreting analytical re-
sults; (3) conducting laboratory tests as required to improve the oper-
ating efficiency of the process equipment; (4) monitoring operating data
and records to improve operating efficiencies; and (5) specifying quan-
tities of chemicals and technigues for treating the basin water. In
addition, technical support includes: (1) conducting an overall corro-
sion surveillance program for fuel, fuel canisters, and other metal
equipment in the basin fuel racks; (2) maintaining an information record
on corrosion of equipment; (3) providing recommendations for design of
fuel canisters and fuel scrap canisters with respect to materials of
construction; and (4) when new types of fuels are to be receijved new
handling techniques are developed, if needed, and approvals for fuel
receipt are obtained.

2. Technical Support to Fuel Processing

Technical support to fuel reprocessing operations includes: flowsheet
development; equipment and process modifications design; continuing
safety analyses; materials and corrosion support; and application of
improved decontamination methods. The major proposed activities and
estimated manpower requirements are shown in the chart given 1in Fiqure
33, Specific FY-79 activities are described below.

1. Technical surveillance and interaction with Operations personnel is
done on a daily basis to identify and scope potential equipment mod-
ifications, to maintain adequate communication between Operations
and Technical personnel, and to solve periodic unanticipated prob-
lems.

2. Flowsheets and campaign recommendations are required for zirconium
fuel processing, stainless steel fuels processing, and graphite fuel
processing. Special emphasis will be put on development of flow-
sheets and equipment modifications to process stainless steel fuels
stored in the ICPP fuel storage basin. Safety analyses for the
electrolytic processing of the canned EBR-II fuels and other stain-
less steel fuels will be completed. Flowsheets which have already
been established will be improved wherever possible to reflect new
information from laboratory studies or plant surveillance and
testing.

83


















verify flowsheets for WM-188 and WM-189 wastes when blended with sodium-
bearing waste; (2) complete design and begin the construction of a new
30-cm calciner; and (3) begin development work on methods to reduce
fines generation during fluidized-bed calcination.

The major tasks in FY 1980 are: (1) continue pilot-plant calciner tests
with blends of Fluorinel and sodium-bearing wastes using new 30-cm cal-
ciner; (2) complete testing of dense phase and dilute phase systems for
pneumatic transport of calcine to bins; and (3) complete construction of
a new 30-cm calciner.

Estimated manpower and operating costs for this program are as follows:

Fiscal Year
1978 1979 1980 1981 1982 1983 1984

Man-Years 10 11 12 13 14 14 14
$000 470 570 660 720 760 760 760

6. JM 03 R and D - ICPP Remote Maintenance (I-456)

The manpower and operating costs for the ICPP remote maintenance devel-
opment efforts are given in the following table.

The major tasks for this new 189 during the period FY 1980 through FY
1983 are: (1) procurement of additional eugipment for remote applica-
tion and modification; (2) fabrication of remote mockups; (3) initial
remote testing; and (4) initiation of failure studies.

Fiscal Year
1980 1981 1982 1983

Man-Years 4 4 4 4
$000 295 295 295 295
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13.

14.
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10.

11.

12.

13.
14.

Projected radioactive liquid fluoride waste inventories, as shown in
Figure 6 and Table I, include the waste from first-cycle extraction
of Rover fuel. This low-activity waste will actually be stored in
Tanks WM-103 to -106 (115 cubic metres each), which are not normally
used for radjoactive waste storage. The Rover waste will be cal-
cined in a 1:1 ratio with other fluoride waste as soon as possible
after generation so as to minimize the storage period. This blended
calcining was not specially simulated, with the result that Tlow-heat
and fluoride waste inventories are under and over estimated, respec-
tively, by up to 200 cubic metres. :

Miscellaneous wastes are assumed to total 240 cubic metres (63,408
gallons) per year; last year, about 43,000 gallons per year was
assumed. Miscellaneous wastes are combined with wastes from third-
cycle extractions and are called low-heat wastes.

Liquid-to-solid ratios assumed for calcining of the wastes are as
follows: nonfluoride-fluoride blend - 7.8:1; 1low-heat blend with
conventional fluoride - 7.0:1; Jlow~heat blend with fluoride from
Fluorinel process which was assumed to start with FY 1986 - 6.8:1.
Lower ratios were used last year. The fluoride-Rover blend was not
simulated with the result that solids actually formed will be a 1it-
tle less than calculated. In the Minimum-Cost Scenario, some of the
low-heat waste must be calcined without fluoride waste; the use of a
2.5:1 mole ratio of aluminum to sodium 1is assumed. The aluminum
would be obtained by purchasing aluminum nitrate; a Tlow-heat 1liquid

volume of 2.2 was assumed to give 1.0 volume of solids.

In the economic analysis, capital amounts are assumed to be cash
outflows in the years of obligation. In the Baseline Program, the
undepreciated values of these capital amounts are credited (are cash
inflows) in the year following the end of the study period. For
purposes of calculating these credits, capital expenditures are
depreciated as follows:

a. Line items (other than calcine storage) at 10% per year after
the last year of funding.

b. General Plant Projects at 10% per year starting with second
year after funding.

C. Capital Equipment at 10% per year starting the first year after
funding.

d. Calcine storage -- only for space used.

Discounting will begin in FY 1980, i.e., all present valuing will be
to FY 1979, Last year, discounting began in FY 1979.

Hot operation of the NWCF will begin on April 1, 1981.

Hot operation of the Fluorinel process will begin in July, 1983;
this is a delay of 21 months from last year, and is due to limita-
tions to obligational authority.
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