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SUMMARY

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

The FY-1979 Baseline Program involves a total cost of $609 million
and recovery of 16,048 kg of U-235 worth $722 million during the
study period: FY 1978 through FY 1989. In comparison to a case in
which the ICPP would be shut down and expenditures would be at a
minimum and assuming a 10% discount rate, the Baseline Program
yields an incremental net present cash flow of $232 million. The
discounted benefit/cost ratio is 2.3. Thus, the MFPP continues to
provide an attractive means of reprocessing at the ICPP a wide
variety of irradiated nuclear fuels for which there are no other
existing suitable facilities. Completion of this program will
require integrating about $300 million worth of new KZ line-item
facilities into the existing ICPP facilities.

Production funding required for the Baseline Program for FY 1979,
the highlighted year in the report, is higher than for FY 1978
because:

(1) Cost escalation, projected to be 8%, accounts for 34%
of the $5.67 million total increase.

(2) An added $2.7 mi1lion is required for fuel process and
NWCF testing and startups.

(3) Manpower must expand in support of the increased capital
expenditures and the increased number of facilities to
meet the production schedules, and accounts for about 20%
of the increase.

Production costs are compared in the following tabulation:

KZ Program
Cost of Production* Fiscal Year
($000) 1978 1979

Operation 22,990 28,690
R&D 1,200 1,170
KZ (except KZ 01-03, 03-04,* 24,190 29,860
" and 03-07*) A
U-235 Purchase (KZ 01-03) 500 800

*KZ 03-04, ERDA Radioactive Waste R&D, and KZ-03-07, Supporting Services--
Long-Term, are not covered by this document.



The following capital projects are essential to the production plans
of this Baseline Program:

Total Est Obliga-
Approximate Est. tions During
FY Fund- Beneficial Cost Study period

Project ing Date Use ($108) ($10%)

Calcined Solids Storage Bins :

Fifth set of bins 1978 Apr 1981 12 12

Sixth set of bins 1980 Apr 1983 25 25

Seventh set of bins 1985 Apr 1388 35 35
New Waste Calcining Facility 1976 July 1980 68.3 31.8
Personnel Protection & Support Fac. 1977 FY 1979 10.5 8.7
Fluorinel & Fuel Storage 1977 Oct 1981 98.5 88.5
Safeguards & Security Upgrade 1977 Jan 1980 2.3 1.9
Plant Analytical Chemistry Building 1979 Sept 1981 15.5*% 15.5*
Utilities Expansion 1979 Apr 1981 12 12
SNM Measurement System 1980 Apr 1983 4 4
Central Receiving & Warehouse 1980 FY 1982 2 2
Plant Modernization 1981 FY 1985 10 10

If any of these projects are delayed or omitted, the production goals of
the Baseline Program could probably not be met.

The most important milestones and events of the Baseline Case are:

(1) Start of Rover fuel processing in July 1979

(2) On-stream factor of the present Waste Calcining
Facility (projected as 0.42 during period before
NWCF startup in FY-80)

(3) Hot operation of the NWCF (July 1980)

(4) Availability of the fifth, sixth, and seventh set
of calcine solids storage bins beginning in 1981
with the fifth set

(5) Operation of the Fluorinel process beginning October
1981

(6) Availability of the Plant Analytical Chemistry
Building in September 1981

*The data sheet shows a range of $15.5 to $17.0 million.
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The most difficult contingencies to recover from would be: a leaking
waste tank, no more waste calcination from the present Waste Calcining
Facility (WCF), and delay in availability of the NWCF.

If further operation of the WCF is not possible, a significant reduction
in fuel processing would occur until the NWCF becomes available.

A delay of the NWCF would cause a delay in fuel processing campaigns;
no fuel storage problems would occur for any reasonable delay. A
delay in the Fluorinel Project would cause delay in processing most
fuels. For any reasonable delay, there would be ample storage space
for those Fluorinel fuels that can be accepted and stored in the
existing basin.

-vii-



I.  INTRODUCTION
1. PURPQOSE AND CONTENT OF THIS DOCUMENT

The Multiple Fuels Processing Program for the Idaho Chemical Processing
Plant (ICPP) dis 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 ERDA and other programs. Most of these fuels are
becoming available in quantities too small to be economically processed

in either commercial or other ERDA fuel reprocessing plants. With its
demonstrated multifuel-reprocessing capability, ICPP is able, with

capital expenditures in some cases, to process these fuels. Likewise,

the NWCF will be capable of converting all high-activity liquid waste to
retrievable solids suitable for long-term storage. A complete statement
of the mission of Allied Chemical - Idaho Chemical Programs (ICP) and of
the objectives for ICP in the nuclear fuel cycle is given in Appendix A,

This report updates the ICPP Multiple Fuels Processin? Program (MFPP),
originally fully documented as CI-1088 in April 1968.! The MFPP was
originally approved in September 1968 as Special Analytical Study 68-1,
subject to the annual budgeting process. Supplemental documents to
CI-1088 have been published annually,2?3:4:5:6575859 The purpose of
these documents is to assist Allied Chemical and ERDA personnel in:

1) Overall program planning and budgeting for the ICPP under
the direction of ERDA

Guiding associated R&D programs

Managing the storage and recovery of fissile material
Managing radioactive waste

Determining facility requirements and priorities for
competing programs and activities

Establishing fuel reprocessing charges.

(
(
(
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Justification for estimated capital and operating funds required in

FY 1979 is highlighted in this document. A 12-year study period starting
with FY 1978 is employed in economic calculations; present values are
taken to FY 1978. The best overall program to follow at the ICPP during
the next several years is described, and the consequences of some con-
tingencies are presented. A construction schedule, along with milestone
charts for completing the primary required efforts in a timely manner,
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made the former baseline case impractical because considerable fuel
scheduled for processing in FY 1978 and subsequent years would not be
available. Another important reason for redesign of the baseline case
was the long delay in Rover project completion that was found necessary
after December.

In comparing the former baseline operating schedule, shown in Figure 1,
with the new baseline operating schedule in Figure 2, note that custom-
processed fuels and fuels released from ICP research and development
programs are shown in Figure 1 but not in Figure 2. Therefore, the
annual totals of kilograms of U-235 shown in Figure 2 are less than

the annual totals for all fuels processed, shown in Table II.

In comparing Figure 1 with Figure 2, also note that there are changes
in the meanings of the process letters C, D, and E; each figure has
a small table below it which Tists the fuels assigned to each letter.

2. OPERATIONS IN THE BASELINE PROGRAM

In the new baseline program, recovery of 16,048 kg of U-235 is projected
during the 12-year study period. Fuel processing and other operations

are projected to generate about 5.9 million gallons of high-level radio-
active liquid wastes. Calcining of 6.9 million gallons of high-Tevel
liquid wastes is planned, which will reduce the inventory from 2.6 million
to 1.6 million gallons; the 140,000 cubic feet of granular solids produced

by the calcining will bring the total calcine inventory to about 190,000
cubic feet.

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

As explained in Footnote 1 of Figure 2, preventive maintenance and
repairs in E, H, and J cells are projected for the first six months of
FY 1978. The WCF will be started up this September and kept operating as
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Up through FY 1978, present rack storage will be used for all aluminum
fuels. The presence of these racks will not interfere with installa-
tion and utilization of the new racks during FY 1978, Beyond FY 1978,
the aluminum racks will be phased out as storage is made available

for aluminum fuel storage in the north and middle basins and as new
racks are installed in the south basin., Fuels received after the

new metal clad storage facility becomes available in FY 1981 will

be put in the new facility. The inventory in the old basin will fall
as the fuel in it is processed over a period of several years.

Referring again to Figure 2, processing of unirradiated Rover fuel has
been assumed halted after three months for correction of possible
operating problems. If significant problems do not occur, processing
of the remaining 115 kg of U-235 in unirradiated Rover fuel and of 500
to 750 kg in irradiated Rover fuel may be completed in the first
quarter of FY 1980,

Not less than the second and third quarters of FY 1980 will be required
for maintenance, plant modifications, project tie-ins, and NWCF cold
operation. The NWCF is projected to start operating with hot wastes

in July 1980. Processing of the remainder of the Rover fuel will also
begin then. Calcining of Rover waste will be given priority during both
WCF and NWCF operation; this will minimize the quantity and time for
retention in the unvaulted tanks. The waste would cause precipitation
if it were mixed with any of the other ICPP wastes.

Cold operation of the Fluorinel process is projected for completion in
October of 1981; hot operation is expected to begin then and would con-
tinue 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 200 days per year. The "second crew expansion" to permit con-
current operation of headend and tailend processes was assumed to coincide
with the beginning of this second Fluorinel hot operating period, which
is projected for the start of FY 1983. The crew has been assumed to

be retained until the end of FY 1989 and by that time will have reduced
the processable fuel inventory to 52 kg of U-235, a very low figure.
Unless Tlarge receipts should be expected in FY 1990, the second crew
wou}q be terminated at the end of FY 1989, or perhaps up to a year
earlier.
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The WCF is expected to operate the equivalent of about 14 months at
normal average rates during the 27-month period starting with FY 1977
and ending at the end of the first quarter of FY 1980, when cold
operation of the NWCF is scheduled to begin., Operating the WCF one
month at the normal average rate will solidify about 45,000 gallons
of fluoride wastes; the remaining total projected WCF calcining is,
therefore, about 630,000 gallons. Figure 2 shows the 14 months are
divided into three campaigns of 5, 6, and 3 months. However, every
reasonable effort will be made to minimize WCF downtime. The WCF
will not be shut down when operation at near-normal rate can be
safely continued. Therefore, actual operation achieved may differ
considerably from that shown in Figure 2; some possibilities in
this regard are discussed in Section III, Consequence Analyses.

Liquid waste inventories are shown in Figure 6. Rover wastes are in-
cluded in the inventories. A significant difference from the last
MFPP document is the use of the operating spare volume; last year,
this volume was not used in the baseline program. Even with the use
of the 285,000 gallons of operating spare volume, processing will be
restricted by lack of waste space until after a WCF startup. Note
the close approach to five full tanks of fluoride waste at the end
of FY 1979. A subsequent three-month WCF campaign, processing of
Rover instead of some other fuel, and required downtime (see Foot-
note 5 to Figure 2) all combined to increase available fluoride
waste space to about 120,000 gallons. Interruption of Rover pro-
cessing to fill this space would be undesirable.

A potential way to obtain added 1iquid waste space without additional
tanks would be to make one of the two 318,000-gallon tanks the required
spare by putting the waste now in it into the current required spare,
which, like the other nine tanks, holds only 300,000 gallons when com-
pletely full. This would permit considerably more than 285,000 gallons,
the current maximum, to be stored in each tank, but the transfer would
result in some dilution. The potential gain and the feasibility of
these actions are being evaluated.

For Figure 6, the assumption was made that calcining a 3 to 1 mix of
fluoride and intermediate wastes would be possible beginning in
March 1978. Calcining of this mix in the WCF has been tried twice
but was discontinued when the chloride concentration in the recycle
stream increased. If the trial planned for March 1978 is not
successful, fluoride waste will continue to be calcined alone.

Evaluation of alternate methods for solidifying the sodium-containing

lTow~heat waste is in progress under 189 I-8, "ICPP Waste Manage-
ment Development." A new facility to solidify low-heat waste

-18-









(1) The increased number of 1ine item, general plant,
and capital equipment projects require increased
work on reviews, liaison, safety analysis reports,
technical and operating manuals, and startup tests
and plans.

(2) Increased effort will be applied to the health
physics upgrade program and other safety activities.

(3) The increased number of buildings and utilities
systems require additional service and maintenance
personnel.,

Further discussion of Operations-funded programs which support
baseline operations is in Section VII, Process Development and
Support.

Costs for KZ program production activities for every year of the study
period are shown in Table IV. Operating costs are in the upper half
of the table, and capital costs in the lower half. The capital cost
is discussed in Section 3.2, which follows.
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3.2 Projects

Funding for capital line-items included in the Idaho KZ Program
of the Baseline Program* and the approximate dates when beneficial
use is to be achieved are as follows:
Total Estimated
Approximate Estimated Obligation
First FY Beneficial Cost After 1977

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

Fifth set of bins 1978 Apr 1981 12 12

Sixth set of bins 1980 Apr 1983 25 25

Seventh set of bins 1985 Apr 1988 35 35
Safeguards & Security Upgrade 1977 Jan 1980 2.3 1.9
New Waste Calcining Facility 1976 Jul 1980 68.3 31.8
Personnel Protection & Supt. Fac. 1977 FY 1979 10.5 8.7
Fluorinel Process & Metal-Clad 1977 Oct 1981 98.5 88.5
Fuel Storage Facility
Utilities Expansion 1979 Apr 1981 12 12
Plant Analytical Chemistry Bldg. 1979 Sept 1981 15 .5%* 15,5%*
SNM Measurement System 1980 Apr 1983 4 4
Central Receiving and Warehouse 1980 FY 1982 2 2
Plant Modernization 1981 FY 1985 10 10

These line-item projects must receive funding as indicated in order to
complete the Multiple Fuels Processing Program as presented in this
document.

Table IV shows the funding periods and the amounts of obligations neces-
sary each year of the study period for each 1ine item. Exceptions are the
calcined-solids-storage-bin projects, which only show lump-sum amounts col-
lapsed into initial funding years. Portions of costs for five other projects
were obligated prior to the study period and thus were excluded from Table
IV; these are the NWCF project, for which $38.5 million was obligated prior
to FY 1978; the Fluorinel Process and Metal-Clad Fuel Storage Facility,

* Two projects included in the INEL Long-Range Plan,!! Advanced Waste
Treatment and Calcine Retrieval and Packaging, are considered within
the scope of this document but are excluded from the 1ist of line-
items due to lack of definition at this time.

** The data sheet shows a range of $15.5 to $17.0 million. The cost
shown here is used in the economic analysis herein.
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where $10.0 million was obligated in FY 1977; the Personnel Protec-
tion and Support Facility, where $1.8 million was obligated in

FY 1977; and the Safeguards and Security Upgrade, where $0.4 million
was obligated in FY 1977,

Figure 8 highlights the schedule of each line item, and
Section VII details the project schedule, the technical schedule,
and the milestones, and gives a brief description of each line-
item project. Section VII also Tists General Plant Projects for
FY 1978 and FY 1979,

There are two FY-1979 line-item projects shown in Table IV: Utili-
ties Expansion and the Plant Analytical Chemistry Building.

Utilities Expansion

The Utilities Expansion Project provides for the replacement and
expansion of existing utility production and distribution systems
that have deteriorated. Included in this project are:

An expansion to the service building (CPP 606)

(1)
(2) A tunnel system for routing utilities
(3) An additional deepwell and pumphouse
(

4) Additional storage vessels for raw water, fuel
0il, oxygen, and nitrogen

(5) A centralized propane system
(6) An expanded sanitary sewage treatment plant

(7) An expanded substation transformer area and
control house

Utility production and distribution systems will be expanded and modern-
ized. These systems include steam, compressed air, various treated
water systems, raw water/firewater, sanitary and service waste, nitro-
gen, oxygen, normal and emergency power, and communication.

The ICPP was built in 1951 and has undergone a series of expansions
and modifications. This project is necessary to replace deteriorated
utility systems and to provide reliable, efficient systems to serve
this multipurposed plant. When these systems are replaced, added
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capacity will be built into each system to provide for normal and
specific plant expansion such as Fluorinel and the Metal-Clad Fuel
Storage Facility.

The latest energy conservation techniques will be used during the
design and construction of this project.

Plant Analytical Chemistry Building

A detailed sqace analysis of ACC-ICP needs, based on the INEL Long-
Range Plan,!! shows a laboratory space shortfall of approximately
15,000 net usable square feet (NUSF) in FY 1979. If space is not
developed, new program and planned program expansion must be cur-
tailed. The present analytical chemistry laboratories in CPP-602 have
been in operation for 27 years, and building construction makes pre-
cision analyses excessively tedious. Accordingly, analytical chemistry
space is most needed and, thus, programs with less stringent require-
ments can occupy the vacated CPP-602 space.

The Plant Analytical Chemistry Building will have approximately

20,000 NUSF with 11,500 NUSF laboratory space, 3,200 NUSF office
space, and with the remaining space for required support areas.

Providing the remaining shortfall of 3,500 NUSF laboratory space
1s to be evaluated later.
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ITI.  CONSEQUENCE ANALYSES

Unscheduled delays may occur in both construction activities and in
process operations during the 12-year period studied for the Baseline
Program. Such delays can be caused by equipment failures, budget
limitations, accidents, strikes, a reordering of priorities, or,
possibly, other significant events. The consequences of several
postulated occurrences are discussed below. The probabilities of
these occurrences have not been evaluated in depth,

1.  WASTE MANAGEMENT

1.1 Leaking Tank

In the first item of this risk examination, a leak was assumed to
develop in one (or more) of the 300,000-gallon storage tanks for high-
level radioactive aqueous waste. There are twelve 300,000-gallon tanks
in the tank farm and four smaller tanks amounting to 70,000 gallons in
concrete vaults at the lowest level of the plant. The large tanks are
considered to be full at 285,000 gallons to allow for jet dilution in
case transfer is required. One of the 300,000-gallon tanks is used for
the waste diversion system. We are committed in accordance
to Federal regulations to have one spare 300,000-gallon tank at all
times to handle the contents of any leaker. This leaves ten large tanks
available for radioactive waste storage. However, the large tanks are
not always filled to their 285,000-gallon capacity. The main purpose
for maintaining this unfilled space, called operating spare volume, is
to provide flexibility in waste storage and to permit processing to
continue after a leak. Generally, the sum of this unused volume is
equivalent to one large waste tank. However, in the first three years
of the simulation period, the operating spare volume will be permitted
to be less than one large waste tank in order to increase fuel
processing.

If a second leaker developed, the operating spare volume, when
maintained, would be available to hold the contents of one full tank.
If this emergency situation should ever occur, the deleterious
effects of mixing fluoride and intermediate waste would have to be
accepted. However, existing solution stability data would be used
to minimize to the extent possible such deleterious effects. If
there were capacity amounting to only one spare tank instead of
two, and a leaker developed, fuel reprocessing would have to cease
immediately until the equivalent of another spare tank were provided.
Likewise, with the capacity of two spare tanks and assuming that
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IV.  IRREDUCIBLE EXPENDITURE CASE

The Irreducible-Expenditure Case (Case 2) is designed to show the
costs involved in terminating fuel reprocessing at the ICPP and to
serve as a basis for comparison with the Baseline Program (Case 1).

Assumptions of the Irreducible-Expenditure Case are:

(1) A1l fuels (including Peach Bottom and Fort St. Vrain
reactor fuels) scheduled for shipment to the ICPP be-
fore FY 1990 would be stored at the ICPP until a
Federal repository becomes available.

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

(3) Calcine Storage, the NWCF, and part of the Personnel
Protection and Support Projects would be continued,
but all other Tline items listed in Table IV for the
Baseline Program would be cancelled.

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

(5) The utility operation and housekeeping required for
fuel receipt and storage and for nonproduction pro-
grams would be continued.

(6) Appropriate surveillance of the facilities and cal-
cined wastes would be maintained.

(7) A small crew would handle fuel receipts, record
keeping, and associated decontamination and waste
treatment. Necessary support facilities would also
be provided.

In order to store the scheduled fuel shipments at the ICPP, a new
storage facility would be required and would be made large enough

to permit the existing fuel storage basin to be removed from service.
A total of 4,000 positions for zirconium fuels and about 5,000 posi-
tions for nonzirconium fuels would be required. About 10,000 posi-
tions would be built to allow for possible increases in receipts.
This new fuel storage facility (assumed dry for this case) would
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have to be operational by the end of FY 1982. The estimated cost
of this facility is $110 million; this estimate allows for 8% es-
calation to the time of expenditure. Special actions would be
required to obtain funding for the facility in order to initiate
design at an early date consistent with October 1982 operation.

Notification of the projected shutdown was assumed to be received
October 1, 1977. Conceptual design of the new storage facility
was assumed to start at once and would require six months.
Selection of the architect-engineer and completing the design
would require about 23 months, ending February 1980. Construc-
tion would begin October 1, 1979 and require 30 months, -ending
April 1, 1982. A six-month period for tests and corrections was
assumed. The facility would consist of four main areas: (a) a
truck and railcar receiving bay and cask preparation area of
about 7200 square feet, (bg a fuel unloading hot cell of about
1600 square feet, (c) a storage area of about 49,000 square feet,
and (d) a cell area for support systems (including intake and
exhaust filtering systems, special off-gas systems, decontamination
solution makeup and collection systems, operating corridors,

etc) of about 98,000 square feet. Conceptual design and costing
of the facility is based on extrapolation of information from

the conceptual design and cost estimate made for a smaller
facility by a reputable architect-engineering firm.

The operations schedule for this case is presented in Table V, and
the costs are described in Table VI. Processing Fuels 3 and then
1 in the second and third quarters of FY 1978 to recover 536 kg
of U-235 would fill the fluoride waste tanks and provide fuel
storage space adequate for receipts projected through FY 1982.

Valid comparison of the Irreducible-Expenditure Case to the other
cases of fuel processing requires an assumption that the present
value of the cost of permanent disposal elsewhere of the fuels
that would be stored at the ICPP for an interim period would not
be greatly different from the present value cost for permanent
disposal of the calcined wastes derived from these fuels in

other cases. Any reasonable difference in the present values of
these costs could be made small by extending the interim storage
periods. Since the interim storage facilities would exist at that
time, extension of the interim storage makes good economic sense,
at least as long as a catastrophic release of fission products is
dismissed as incredible or held to a sufficiently lTow probability
during the interim storage period.
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3. GENERAL PLANT PROJECTS (GPP)

The +Y-1978 GPPs in order of priority are:

Estimated Costs,
Proposed KZ

Funding

{$000)
1. CPP-637 Lab Upgrade 515
2. CPP-602 Filter Box Upgrade 360
3. Gasoline Storage Area at Blue/White 25

Zone Interface

4. Office Building 600
5.  CPP-653 Vehicle Monitoring Facility Addition 50
6. Process Makeup Area Improvements 400
7. FY-1978 ICPP Road Program 50
8. HF Acid Bulk Storage Area Modification 200
9. ICPP Miscellaneous GPPs (under $5K each) 50

The conceptual design effort (of $150 thousand) for these projects
(except 1 and 2, for which conceptual design is complete) is scheduled
to commence during the third quarter of FY 1977,

Title I and II design for all FY-1978 GPPs will require architect-
engineering effort .

Table X lists the FY-1979 GPP candidate proposals. The conceptual
design effort for ERDA-ID selected projects is scheduled to commence
during the third quarter of FY 1978. Title I and II design for these
selected projects is projected to commence during the first quarter
of FY 1979. Schedules for the design and construction have not been
prepared yet for these projects. The milestone schedule for FY 1973

GPPs is in Figure 17.
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Estimated
Priority

1
2
3

10
11

TABLE X

FY-1979 GPP CANDIDATE PROPOSALS

Project Title

CPP-601 Decontamination System
CPP-601 Health Physics Office Upgrade
ICPP Vehicle Storage Building

ICPP Bus Loading/Unloading Lot and
Parking Area

Underground Fuel Storage Vaults
ICPP Miscellaneous GPPs (Under $5K Each)
ICPP Training Simulator

Hot Waste and Laundry Sorting, Packaging,
and Compacting Facility

CPP-601 West Vent Corridor Improvements
Tie~Line NWCF to Third Set of Bins

Modify Waste System for Experimental
Facilities
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Estimated Costs
(5000)

350
50
200

200

60
50
450

200

330
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Schedule

Figure 18 summarizes the milestones and schedule for the Plant Analytical
Chemistry Building. Design will be complete in November 1979, and con-
struction will be complete in September 1981.
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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.

Schedule

The project and technical milestone chart for design and construction
of the MCFSF is shown in Figure 19 along with the project and technical
schedules. The design and construction completion dates are October
1979 and April 1981, respectively, as shown in the figure.
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6. FLUORINEL DISSOLUTION PROCESS

Description

The Fluorinel Dissolution Process will provide a new headend system

for fuels which cannot be processed in the existing equipment. The
process equipment will consist of three process trains including
dissolvers, complexing tanks, and off-gas condensers and scrubbers.

The complexed solution will pass through a solids/liquid separation
system and be collected in a surge tank, and then transferred to the
present solvent extraction facilities. The shielded cell will be in

the same building and close-coupled to the MCFSF. Analytical capability
will be added to provide rapid analyses of the process solutions.

History

Pilot plant studies on several fuels have demonstrated the processing
concept.

A conceptual design based on equipment installation in CPP 601 was
previously prepared. The Ralph M. Parsons Company was selected as
the architect-engineer in FY 1976, and Title I design began in
May 1976. As a result of problems identified during the design and
model construction, a decision was made to locate the process in a
new building combined with the storage facility. Conceptual design
for the new facility was completed in April 1977, Much of the engi-
geeying effort from the previous Title I can be used for the new
itle I.

Justification

Large quantitites of fuel will be received at the ICPP during the

next ten years for which no process presently exists. The Fluorinel
dissolution process will provide the equipment necessary to dissolve
the fuels and adjust the resulting solutions for uranium recovery in
the existing solvent extraction system. Because of problems in trying
to fit the required process equipment in CPP 601 cells, it appears
best to construct a new cell for this process away from CPP 601.

Cost Data

The total estimated cost of the integrated facility is about $98.5
million. The dissolution-process share of a new facility is estimated
at $40.5 million.

-57-


















8.  SNM MEASUREMENT SYSTEM

Description

The purpose of the proposed project is to improve ICPP safeguards of
Special Nuclear Material (SNM) inventory and measurement capability

to a level consistent with ERDA standards. The project, as presently
proposed, will incorporate new tankage in the intercycle and final pro-
duct storage areas to provide the additional mixing, sampling, monitoring,
measurement, and data collection capabilities required for nuclear
materials accountability. The solid product loadout equipment will be
upgraded to provide automatically printed weight records of the solid
product loadout operation. Theft sensing by monitoring storage tanks
for unexpected level changes and detecting unauthorized sampler use
will also be provided as part of this project.

The tank design for both intercycle and final product storage will be
made critically safe by tank dimensions and, if necessary, by the use
of nuclear poison and moderator., Each tank will be equipped with a
mixing system, using air sparging or pumped recirculation and two
independent content-measurement systems. The product loadout equipment
will be upgraded to include printing scales to tare the product con-
tainers and weigh the solid product and samples.

Justification

The SNM Measurement System is required to provide the uranium measure-
ment capability necessary to implement a safeguards accountability
system in compliance with ERDAM 7401 requirements. The physical and
administrative control of nuclear material at the ICPP will be improved
by more accurate and timely knowledge of the quantities and locations
of SNM in the plant process. Also, SNM diversions will be deterred

by the theft sensor systems and the reduced time required for loss
detection. Currently, SNM is measured just following dissolution (for
entry into the plant) and as final product (for removal from the
area). In between, hundreds of kilograms of product are held for
several months in unmeasurable intercycle storage and final Tiquid
product storage tankage. This upgrade will allow inventories in

the process area to be measured without the long delays in process
cleanouts currently required for SNM material balances.

The existing 48-tank intercycle storage system is not equipped for
nor is it amenable to mixing, sampling and measurement; thus, a new
system of suitably equipped tanks of the same capacity will be pro-
vided. The existing nine-tank final liquid product storage must be
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replaced with a new larger capacity system that will provide improved
mixing, sampling, and measurement. The increased capacity is necessary
for an increased number of inventories to be made in the downstream
equipment.

Cost Data

The total estimated cost of the proposed SNM measurement system project
is uncertain at this time, for reasons explained in the following
paragraphs. A cost of $4 million has been assumed for the calcula-
tions in this report.

Design Requirements

Conceptual design of the SNM measurement system began in November 1976
and continued through April 1977, at which time ERDA-ID decided the
project should be reevaluated for FY 1980 funding. Al1 conceptual
design effort is suspended temporarily for a review of the project

to determine if a change in scope is necessary.

Schedule

The plan is to complete the conceptual design effort by August 15,
1977, and submit a new short form data sheet for the SNM Measure-
ment System Project in April 1978. Figure 22 shows a tentative
milestone schedule.
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12. CPP_603 BASIN UPGRADE

Because design of a new basin to replace the 25-year-old CPP 603
basin is under way, the CPP-603 Basin Upgrade scope has been re-
evaluated assuming about a five-year 1ife for the present basin.
This reevaluation concluded that the four GPP and capital equip-
ment projects shown in Table XI are essential to satisfactory
operation of the facility until the new basin is available. The
project schedules are shown in Figure 26. Installation of an
ozonation system and a ventilation system is not recommended based
on present conditions and improvements in progress. Replacement
fuel storage hangers for the North and Middle Basins are on hand
and will be installed as needed. Fabrication of 55 additional

fuel storage racks for zirconium-type fuel storage in the South
Basin is in progress; when the last of these are delivered (about
September 1977) a total of 80 racks (1200 positions) will be avail-
able for use. Fabrication of about 50 fuel storage buckets is
planned using FY 1976 Capital Equipment funds; about 200 additional
buckets will be procured in FY 1978. Total conceptual design cost
for these projects is $295,000.

-74-






L$92-V-00V

"A3NIgWOD 38 AUW

SL23L0yd HL0g '[LL0 ‘1 anns

92 94
I1NA3AHIS AV YOdN NISVSE

IvS0d0oyd
LIN3INJINO3
._.DOV_OWIO’ 1N3IN3Y¥NIJ0Nd aa N9IS3a ' AvLiidvd
= —O——i@-— -9
NOI1VITVLSNI NOILVOId103dS -~ aor
3d00S

NOILINYLISNOD

—-

NOI19313S 3-V
e
19 40 8 vd
-——@- —O0

q

LAOXJ3HD

&

NOI1VJ14133dS Avs0doydd
TVYNOILONNS | dd9o

Ivs0dodd
1IN3INJDINOI
avliidvd _8or
-

1NOXMJ23HO NOILVITIVLISN! 8 LN3IWIHNIONd

v

-—0
N9iS3a

3d0Js

NO112373S
3a-ve NOIS3a

®-

o NOILONYLSNOD _ aie S o3

1NOXIIHD

TO T O .i-om&’ AVN1d3ONOD"

WAO¥ddY 01-ba¥a SIWNNSSY -

Y3Z1TVY3INIW3A
HILvM dN-3MVA

ONIQING
dN-3XVYW LNV Y3IN3IO3H

W3LSAS 3IONVHOX3 NOI
ONILSIX3 3 LVAONIY

W3LSAS
JONVHIX3 NO! M3N

yiv | piag

sy | pag | puz | is) pug | i)
NILIVNO ENCTLL 133royd
8.61- A4 1261-Ad

76



13. PLANT MODERNIZATION

Description

The Plant Modernization Project consists of replacement of the ICPP
stack, improvements to plant process instrumentation and modifications
to other functional areas in order to enhance reliability and contamina-
tion control measures.

History

Equipment initially installed at the ICPP is now over 25 years old,

and the installation allows radioactive solutions to have direct access
to areas frequently occupied by personnel. Some instruments have been
replaced over the years, and, as a result, the ICPP now has a widely
assorted collection of instruments, many of which are outdated. The
stack is over 25 years old and has deteriorated.

Justification

The existing ICPP stack is severely corroded and contaminated internally
and must be replaced before it becomes a hazard. Plant instrumentation
must be improved to reduce radiation exposure by isolating potentially
radioactive instrument Tines from areas frequented by personnel. The in-
strumentation systems require modernization to improve quality and reliabil-
ity of process measurement and monitoring. Instrument improvements may
include installation of improved sensing and transmitting equipment.

Other contamination control and radiation reduction projects will also

be considered for inclusion in the project.

Cost Data

The total estimated cost for Plant Modernization is $10 million. This is
an order of magnitude estimate and will require conceptual design to verify.

Conceptual Design Requirements

Conceptual design costs for this project are estimated to be approxi-
mately $200,000 in FY 1978 and $500,000 in FY 1979,

Schedule
Tentatively, Title I will start at the beginning of FY 1981,
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15, CALCINED SOLIDS STORAGE BINS PROJECT

Description

These calcined-solids-storage-bin projects provide waste storage bins to
safely contain highly radioactive solids from the solidification of
high-Tevel Tiquid wastes. A1l calcined solids storage bin projects

have the same general design and consist of stainless steel storage

bins enclosed in a reinforced concrete vault. The stainless steel

bins provide the primary containment of the solids and the concrete
vault provides secondary containment and radiation shielding. Cal-
cined solids are pneumatically transported to the storage bins and

the transport air is returned to the calciner facility. The storage
vaults are largely below grade and are anchored to bedrock.

History

At this time, six sets of storage bins have either been completed,

are under construction, are being designed, or have a schedule for
design. Two sets of bins have been built and are now filled. The
third set has been built and is now being filled (~45% full) with cal-
cine from the Waste Calcining Facility. Construction of the fourth
set is scheduled to be completed in FY 1977 and will be filled by the
NWCF. Advanced conceptual design of the fifth set will be completed
in FY 1977, and Title I design will start in FY 1978. Conceptual design
for a sixth set will start in FY 1978, Figure 7 indicates a seventh
set of bins will be needed in FY 1989 and that funding for this set
has been assumed for FY 1985,

Current volumes of stored high-level waste and projected storage volume
requirements are shown in Figure 7. Capacities and total estimated
cost for the bin sets are as follows:

Bin Approximate Total Estimated Scheduled
Set Capacity, cu ft Cost, million $ Completion
1,2,3 77,000 - -

4 17,000 1.8 FY 1977

5 35,000 12,5 FY 1981

6 60,000 25.0 FY 1983

7 65,000 35.0 FY 1988

The estimates for the sixth and seventh sets of bins are rough order
of magnitude costs and will require conceptual design to verify.
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10.

processing. Special emphasis will be put on development of flow-
sheets and equipment modifications to process the zirconium-

stainless steel fuels and the miscellaneous stainless steel fuels stored
in the ICPP fuel storage basin., Flowsheets which have already been

established will be improved wherever possible to reflect new in-

formation from laboratory studies or plant surveillance and testing.

Safety analyses for the electrolytic processing of the canned
EBR-II fuels will be completed.

Furnish technical input for the preparation of specifications,
design criteria, and conceptual design for new RCE, GPP, and
line items.

The Special Fuels Disposal Plan will be finished. This plan will
outline all the work required to prepare flowsheets, complete
safety analyses, and design equipment modifications for processing
or disposal of the fuels at the ICPP. Work described in the plan
will be started after completion of the plan and will probably
continue through 1980. Fuels located elsewhere in the United
States that are compatible with ICPP reprocessing equipment will
also be covered under this plan.

Scoping studies will be undertaken to provide a basis for devel-
oping a new plant denitration system. Designs from other ERDA
sites and private companies will be examined to establish the
most compatible system for ICPP,

Campaign reports for ICPP reprocessing activities from FY 1974
to the present will be published,

Several of the ICPP process cells will be decontaminated and
renovated in FY 1978. Technical assistance will be provided for
decontamination and to design vessel and piping modifications.

The ICPP nitrogen gas distribution system will be reviewed and
modifications recommended to provide more capacity and a con-
tinuous nitrogen gas supply to the necessary systems.

A plant vessels history file will be initiated to provide easily
accessible and up-to-date information on the status of each
process vessel. This file will be useful for planning capital
equipment purchases and corrosion inspection schedules.

Routine plant corrosion support will become more substantial
beginning in FY 1978 to provide assistance as required.
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11.

12.

13.

14,

15,

16.

17.

The processing plant analytical requirements will be reviewed
to determine areas in which sampling frequencies may be reduced.
New operating procedures will be recommended wherever possible.

The plant decontamination manual will be revised and expanded
to include additional basic technical information, new pro-
cedures and plant process systems. Procedures for operating
the decontamination facility at the NWCF will be provided.

The plant instrumentation support will be increased to provide con-
tinuous updating of plant instrumentation. Many areas of the

plant are years behind the state-of-the-art in new technology and
increasingly stringent regulations for process control are
requiring more accurate and dependable instruments.

New decontamination equipment and methods are developed each year.
An ongoing effort at the ICPP is required to keep abreast of these
innovations.

New materials of construction must be reviewed continuously for
possible use at the ICPP due to the corrosive and erosive nature
of the plant processes and the high degree of reliability required.

The plutonium balance study for the ICPP will be continued through
FY 1978. Process modeling, hazards analyses, plutonium pathways
to operating personnel, and equipment modifications design will be
included in this study.

A program will be started in which the effects of process exposure
and decontamination treatments on the chemistry and metallurgy of
metal surfaces will be examined with an ESCA/Auger electron spec-
trometer. Data from these studies will greatly increase under-
standing of the mechanisms of contamination and decontamination.
This information will aid in making choices of materials of con-
struction and decontamination methods.

Projected Costs and Man-Years

Fiscal Year
978 979 1980 1981

M-Y 1.1 10.3 10.3 7.8
$K 1,080 1,200 1,150 1,150
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APPENDIX D

IMPROVEMENTS IN COMPUTER SOFTWARE
FOR MFPP SIMULATION AND ANALYSIS

During the past year, several improvements have been made in the com-
puter program used to simulate and illustrate ICPP production activities
(CPPSIM). A 1list of improvements and additions to CPPSIM follows:

(1) The capacity of program was increased from 30 to 50 fuels in
order to delineate more fuels.

(2) Minimum campaign lengths were set for each production process
after the production dictation period has ended.

(3) The number of fuels that can be coprocessed was increased from
one to three.

(4) Software was revised to allow CPPSIM to operate on the CDC 7600
Computer.
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APPENDIX E

MAJOR FY 1977 ACCOMPLISHMENTS

The purpose of this appendix is to compare actual results for the
first six months of FY 1977 with the plans for FY 1977 presented
in the FY 1976 Supplement Document for the MFPP,

Plant operation and major KZ-funded programs are examined. The
following tabulation summarizes fuel processing and waste cal-
cining.

Planned for Actual
FY-77 in FY-78  th-ough Revised
Budget Case 5/26/77 Estimate

Fuel processing, kg U-235 1387 700 1247
Net liquid waste calcining, 217,000 65,000 110,000
gal

The revised fuel processing estimate has been reduced for the following
reasons:

(1) 142 kg of Rover fuel was projected; no Rover fuel will
be processed until at least FY 1979.

(2) A reduction of Fuel 4 from 290 to 242 kg because of
reduced shipments from Argonne National Laboratory -
West.

(3) An increase in custom fuel is planned to partially
offset the reductions in the aforementioned fuels.

The waste calcining projection is much lower because of many problems
with the calciner. Seven months of decontamination and maintenance
is needed to prepare the calciner for startup in September in 1977.
The operating problems that have caused the reduced calcining projec-
tion are:

(1) Plugging of the transport air-line system

(2) Transport air-line erosion and subsequent spilling
of solid calcine
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(3) Bypass slide valve corrosion

(4) Excessive vibration of the APS process off-gas
blower

(5) Plugging of some feed nozzles
(6) Reduced net throughput rate

A11 goals for the Metal-Clad Fuel Storage Facility--issue conceptual
design plan, complete conceptual design, issue design criteria docu-
ment, and issue project management plan--were completed on schedule.

The Fluorinel Process goal of completing Title I design review was
rescheduled to December 1977 due to a change in the program.

Both goals for the New Waste Calcining Facility--start Title II review
and start construction--were accomplished on schedule.

The goal of completing construction of Part I of the Liquid Waste
System Improvement Project by the end of the fiscal year is on
schedule.

Status of goals for the Waste Management Program is:

(1) Verify proposed Rover waste calcining flowsheet.
COMPLETED ON SCHEDULE

(2) Verify backup Rover waste calcining flowsheet and deter-
mine operating parameters.
ON SCHEDULE

(3) Complete small-scale testing of proposed waste calcining
flowsheet for nonfluoride waste.
ON SCHEDULE

(4) Complete survey and evaluation and determine most
promising method for management of ICPP sodium-bearing
wastes.

ON SCHEDULE

Facility construction for the Rover Project was not completed. Major
design deficiencies have been identified. Therefore, construction
completion has been rescheduled to October 1978, and startup with
unirradiated fuel, to July 1979. The only two goals for FY 1977 are to
begin Title I design in June 1977 and to begin Phase I (punchlist

items from the original design) construction in June 1977. Both of
these goals are on schedule.
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