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233U) at the end of FY 1985 to 2644 six years later. These quantities include
1331 and 1477 kg, respectively, not scheduled for processing.

Adequacy of these plans in terms of fuel storage capability is shown by Figures 4
and 5. For Figure 4, 100% of capacity is based on installation of 70 of 80
available racks. Racks will, however, not be installed before they are needed.
The new metal-clad fuel storage basin to be provided by the FAST project is
scheduled to become available for wuse in July 1983. Thereafter, all
zirconium~-clad fuel received will be put in it; other fuels will continue to be put
into currently existing facilities. The 1000 positions for non-zirconium and LWBR
fuels and for waste cans indicated in the legend for Figure 5 would require
purchase of additional fuel storage racks not now_guthorized. The LWBR fuel
which until recently was scheduled for dry storage 13 , will require 25 to 30% of
the space formerly reserved for 1000 positions of non-zirconium fuels. Use of
28% of non-zirconium capacity by LWBR fuel was assumed for Figure 5. Solid
waste from the Fluorinel dissolution process will also be stored in the FAST basin
until some other disposition for the waste is made available.14; 15 One of the two
following locations will be selected for storage in the FAST basin: (1) the cutting
pool or (2) a fuel storage pool formerly reserved for non-zirconium fuels. Storage
in the cutting pool would have no effect on fuel storage capacity but would not be
feasible if direct receipt of fuels and fuel cutting were to be added to the FAST
programmatic effort. Storage of the cans in the fuel storage pool, which was
assumed for Figure 5, would require, by the end of the study period, about 5% of
the capacity formerly reserved for non-zirconium fuels. Racks suitable for
non-zirconium fuels will be purchased to hold the waste cans, and thus will be
available for fuel storage following disposition of the waste.

The waste caleining campaign to begin this June is expected to continue for much
of FY 1980, and to increase empty tank space enough to permit the planned fuel
processing campaign, which will produce nearly 2000 cubic metres of waste. As
shown in Figure 6, a reduction in caleining of up to half of one large tank would
raise the inventory to the limit and thus could occur before reduction of fuel
processing would be forced. This would be a reduction of about 4.2 months of
WCF operation.

Operation of the WCF will be extended to the end of FY 1980, if feasible, but not
into FY 1981 because intensified operator training and cold operation of the
NWCF are scheduled then, preparatory to hot startup of the new facility the
following April 1981.

The NWCF was assumed to perform at about 50% of design capacity for the first
six months of hot operation, and thereafter to be available about nine months per
year at the design rate. However, suitable and sufficiently cooled waste is not
always available. For example, calcination in FY 1983 and part of FY 1984 was
held up because the remaining 1.6 tanks of zirconium fluoride waste, if calcined as
a blend with either Rover or low heat waste, would produce a calcine generating
as high as 120 watts per cubic metre, well above the safe limit of 104 for the
fourth set of bins. This calculated heat generation may later be found overly
conservative, or some other course of action, not explored for this document, could

13



probably avoid the holdup. Since the fluoride waste inventory was low and

complete exhaustion of it was forseen within three years, waiting for the waste to
cool was the action assumed and simulated.

An alternative to waiting for the waste to cool would be to purchase aluminum
nitrate, blend it with low-heat waste in about a 2.5:1 mole ratio of aluminum to
sodium, and calcine it. Compared to calcining as a blend with zirconium fluoride
waste, this would be a very expensive way to dispose of the low-heat waste. The
prinicipal incremental expense would be for additional calecine bin space; the
effective liquid-to-solid ratio would be about 2.2:1, compared to 7:1 for the blend
with zirconium fluoride waste. Efforts to reduce the sodium content of this
waste, and also its rate of generation, are underway. Note from Table I data that
the inventory at the end of FY 1980 would not be all calcined before 1992, so
reduced sodium levels do not appear at the calciner under the first-in-first-out
assumption employed.

In Figure 7, the line labeled "inventory plus max. 3rd bin space" implies that the
WCF will not be operated after NWCF startup and that the third bin set will not
be filled; these are conservative assumptions for the simulation—designed to show
the earliest date that this case would show need for new bins. However, continued
operation of the WCF to fill the third bin set is planned, during periods when the
NWCEF is in a shutdown. Depending on the type of waste calcined, from 12 to 20
added months of WCF operation will be required to fill the third set.

Projected shipments of product to Oak Ridge (Y-12) and Portsmouth are listed in

Table II. The sh'é%ments include product in inventory at the start of FY 1980 and
exclude 88 kg of U recovered in the latter part of FY 1991.
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2. PROGRAMS AND ASSOCIATED COSTS

This document is intended to cover all operations necessary to the recovery of the
uranium in spent fuels, including the solidification and storage of the associated
radioactive wastes at the ICPP. Therefore, the document covers all operations
and construction items for the JM 03 Program (Special Materials Production) at
ICPP, for the KN 03 Program at the ICPP (Supporting Activities), and for those
parts of the JM 05 Program (Defense Waste Management) directly applicable to
caleination and storage of radioactive wastes at the ICPP. These costs are listed
and discussed in following sections 2.1 and 2.2.

2.1 Operating Costs in FY 1980 and FY 1981

Funding needed for ICPP operations covered in this document in FY 1980
and FY 1981 is compared in the following tabulation:

Dollars in Thousands

B & RC No. Brief Titles FY 1980 FY 1981 Differences
JM 03 01 221 Separations 20,440 25,410 4,970
JM 03 01 311 Startup 1,100 1,340 240
JM 03 01 361 Conceptual Engineering 950 3,030 2,080
KN 03 70 000 Energy Management 150 510 360
Subtotal(JM 03,KN 03) 22,640 30,290 7,650
JM 05 01 031 Waste Solidification 14,055 12,000 (2,055)
JM 05 01 032 Startup 2,050 4,550 2,500
JM 05 01 033 Conceptual Engineering 350 700 350
Subtotal(JM 05) 16,455 17,250 795
Total for ICPP Production 39,095 47,540 8,445

These costs were taken from the FY-1981 budget submission; the FY-1981 costs are
the minimum of the three alternatives submitted.

Escalation accounts for about $3.5 million of the $8.4 million increase in production
costs. Increased costs for startups, principally for the NWCF and the Rover
headend, and a $2 million increase for extensive conceptual engineering studies of
alternatives for plant upgrade, discussed in section VI-12, account for most of the
remaining $4.9 million. There was also some realignment of effort between
separations and waste solidification.

Further discussion of Operations-funded programs that support the Baseline Program
is in Section VII, Process Support.

Costs for production activities for every year of the study period are shown in Table
lII. Operating costs are in the upper half of the table, and capital costs or
construction in the lower half. Operating costs represent budget outlays; capital

costs represent budget authorizations. The capital cost is discussed in Section 2.2,
which follows.

16
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2.2 Projects
Funding for capital line-items included in the Baseline Program and also

having or projected to have budget authorizations within the study period is as
follows:

Total Estimated
First Approximate Estimated Obligation
FY of Beneficial Cost After FY 1979
Capital Line Items Funding Use ($106) ($106)
Calcined Solids Storage
‘Sixth set of bins 1981(8)  Nov 1984 16 15.5
Seventh set of bins 1986 Apr 1989 30(c) 30
Fluorinel Dissolution Process 1977 Jul 1983 150 87.4
& Fuel Receiving Improvements
Utility Replacement and 1979 Aug 1981 10.5 5.5
Expansion
Steam Generation 1980(b) Sep 1983 24 23.5
Plant Analytical Chemistry 1981 Apr 1984 25 25
Building
Renovation of Process Cells 1981 Mar 1986 g5(c) 85
RAF Upgrade and Expansion 1981 Dec 1983 11 11

(a) PE&D funds of $500,000 in FY 1979 and $500,000 in FY 1980 are
included in the $16 million total estimated cost.

(b) The $24 million includes $500,000 PE&D funds in FY 1979.
(e) These are order-of-magnitude estimates.

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

Table III shows the funding periods and the amounts of obligations necessary each
year of the study period for each line item. Costs that were obligated prior to the
study period are not included in Table III.

Figure 8 highlights the schedule of each line item, and Section VI details the
project schedule, the technical schedule, and the milestones, and gives a brief

description of each line-item project. Section VI also lists General Plant Projects
for FY 1980 and FY 1981.

There are three FY-1981 line-item projects shown in Table III: Plant Analytical
Chemistry Building, Renovation of Process Cells, and Remote Analytical Facility
(RAF) Upgrade and Expansion.

18
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2.2.1 Plant Analytical Chemistry Building (PACB)

Projections of laboratory space requirements at ICPP based on the
INEL Institutional Planl® show a shortage of greater than 1860 net usable square
metres (NUSM) (20,000 sq ft) for FY 1979. This shortage is projected to continue
at this level or higher throughout the period covered by the plan. The analytical
laboratories have been in operation for over 25 years in buildings that do not meet -
the physical or environmental requirements necessary for satisfactory operation
of the highly sensitive instrumentation and analysis equipment now used. Failure
to build the PACB will result in reduced quality of analyses, curtailment of
analytical services to the special materials production program and other
programs at INEL, and higher costs to production support activities.

The PACB will be a one-story structure with a gross area of approxiamtely 6180
square metres (66,500 sq. ft). The facility will house 1765 NUSM of laboratories
and 1347 NUSM of associated offices and support activities. It will provide
structural features and environmental conditions of the type and quality required
to meet the precision and accuracy requirements for scientific measurements.

2.2.2 Renovation of Process Cells
This project consists of replacement of the ICPP stack,
improvements to plant process instrumentation, modifications to decrease
personnel radiation exposure, upgrade of special nuclear material (SNM)
measurement systems, and modifications to other functional areas in order to
enhance reliability and contamination control.

Equipment initially installed at the ICPP is now over 25 years old. Some
instruments have been replaced over the years and, as a result, the ICPP now has
a variety of instruments, many of which are outdated. Likewise, the stack is over
25 years old and has deteriorated. SNM measurement is presently performed by
measurement of materials entering and leaving the process area; there is no
intermediate measurement capability.

Plant instrumentation must be improved to reduce radiation exposure by isolating
potentially radioactive instrument lines from areas frequented by personnel. The
instrumentation systems require modernization to improve quality and reliability
of process measurement control and monitoring. Instrument improvements may
include installation of improved sensing and transmitting equipment and control
consoles. The existing ICPP stack is severely corroded and contaminated
internally and must be replaced; emergency repairs have just been completed to
keep it from being a hazard until replacement is possible. The SNM measurement
system is required to provide the uranium measurement and inventory control
capability necessary to implement a safeguards accountability system in
compliance with DOE IMD 6104. 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 and the
ability to provide early detection of attempted SNM diversions will be enhanced.
Other contamination control and radiation reduction measures will also be
considered for inclusion in the project.
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and Expansion, Steam Generation, Plant Analytical Chemistry Building,
Renovation of Process Cells, and RAF Upgrade and Expansion. The
Sixth Set of Calcine Bins would be reduced in capacity from 1699 to
1000 cubic metres; the revised cost was roughly estimated to be $13
million, down from $16 million.

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

(8) The utility operation and housekeeping required for nonproduction
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 execluded 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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TABLE VIII

SUMMARY OF ICPP NATA FOR BASEL INE PROGRAM AND MINIMUM=COST SCENARIO

FY 1980 THROUGH FY 1991

RASEL INE MINIMUM

PROGR AM ICPP COST

(CASE 1) SCENARTO

(CASE 2)
RECEIPTSs FISSILE KG 12371 0

PRODUCTIONs KG
U-235 14958 0
U=-233 0 0
ENDING INVENTORIFS
FISSILE KG 2643 0
LINUTD WASTECUJMETRE 5242 0
SOLID WASTEs CUMETRE 5243 4374
CAPITAL COSTS ($009)

LIME ITEMS 2682900 22500
GPD 52550 9900
PCE 66100 7000
FNDING CAPITAL CREDIT =-142690 0
ENDING WASTE COST 18290 ¢
PRODUCTION COST 586990 220960

TOTAL ICPP COST($000) 884140 260360(A)
PRESENT ICPP COST 637620 107521
FULL PRODUCT VALUE 78400 n
PReESENT PRODUCT VALUF 389750 0
ICEP CASH FLOW (ICF) =-205740 -260360
PRESENT VALUE OF ICF -247870 -197521

INCRFMENTAL TO SCEN, 2

PRODUCT. VALUE 678400 0
1CPP COST 623780 0
1CPP CASH FLOW 5462( 0

ICPP BEN./ICPP COST 1,088 0.0

INCREMENTAL TO SCEN. 2
AND PRESENT VALUES AT
10% DISCOUNT RATE

PRFSENT PROD. VALUE - 389750 0
PRESENT ICPP COST 440099 0
PRESENT VALUE OF JCF -50349 0
ICPP BEN./ICPP COST 0.886 0.0

(A) THE MINIMUM=-COST SCENARIO EXCLUDES COSTS AT OTHER SITES.

40









37NA3HOS dNLHVL1S HIAOH 91 2inbi4
810¢-9-23V

- - — —| — —G————ap

IVYNIS M3IA3Y $03dS HOILHVSH

>

DONISS3O0Hd 1S31 1S31 OS

13N4 IVNIA
INIVIN , INIVIA
IVNIS 1831 @102
uiy pig pug Ist Uiy pig pug 1s1 Uiy pig pug 18|
K'Y N
18-Ad 08-Ad 6261 Ad

44



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 scheduled for hot
operation in April 198l. The facility will incorporate the latest available
technology in the areas of calcination, off-gas cleanup, remote operation, and
decontamination. Design features will minimize personnel radiation exposures and
adverse environmental impacts while achieving high on-line availability. The
NWCF will be used to process blends of aluminum nitrate, zireconium fluoride,
stainless steel nitrates, and other miscellaneous wastes generated during the
solvent extraction recovery of uranium from spent nuclear fuels. These liquid
wastes will be solidified by spraying the solution into a heated bed of particles
fluidized with air. A net processing rate of at least 11.36 m3/d (3000 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 13,000 m3 of liquid waste
into 1800 m3 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 calcining 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 in existing liquid waste storage tanks for
interim storage of fresh waste generated when processing irradiated fuels to
recover 235U, 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 frequent equipment failures and high residual radiation fields. All
these conditions lead to high annual personnel radiation exposures and have
limited the life of the WCF.
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Cost Data

The total estimated cost of the NWCF is $81 million. Of the $81 million,
approximately $12.5 million is for engineering design, $1.6 million for project
management and remote mockups, $64.7 million for construction, and $2.2 million
for fee, subcontractor claims and contingency.

Schedule

The major milestones associated with this project are shown in Figure 17 and
indicate a construction and checkout completion date of about October 1980.
Checkout will be followed by six months in which readiness for hot operation will
be proved by periods of operation with cold feed. Hot operation is scheduled to
begin in April 1981.
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6. UTILITIES REPLACEMENT AND EXPANSION

Description

The Utilities Replacement and Expansion Project (UREP) provides for the
replacement and expansion of existing utility production and distribution systems
that have deteriorated. Buildings and structures needed to house utility
production systems will also be expanded.

Included in this project are the following:

(1) A tunnel system for routing utilities to the various facilities.
(2)  An additional deepwell and pumphouse.

(3) Additional storage vessels for raw water, oxygen, and nitrogen.
(4) An expanded sanitary sewage treatment plant.

(5) A new electrical substation.

Utility production and distribution systems will be expanded and modernized.
These systems include steam, compressed air, various water systems, sanitary and
service waste, nitrogen, oxygen, normal and emergency power, and
communications. Energy conservation will be an objective in the design of this
nroject.

Justification

The ICPP was built in 1951 and has undergone a series of expansions and
modifications. The originally installed utility systems have deteriorated to a point
that the systems are unreliable, and there is little space capacity to serve plant
growth. This project is necessary to replace these deteriorated systems and
provide reliable, efficient systems to serve this multipurposed fuel reprocessing
plant. When these utilities are replaced, added capacity will be built into each
system to provide for normal and specific plant expansion such as Fluorinel
Dissolution Process and Fuel Receiving Improvements.

The utility systems at the ICPP are the center of operations. Without them the
plant cannot function. Plant operating functions such as fuel receiving, fuel
storage, headend dissolution, solvent extraction, final product, waste treatment,
waste storage, process support, auxiliary services, and many more will cease to
operate if a utility system fails or is inadequate. Shutdown of one process has a
direct effect on the continued operations of all other associated processes as well
as potential effects on supporting facilities. Therefore, this project is needed to
provide reliable, modern utility systems for continued plant operation and
production.

Cost Data

The total estimated cost for the UREP is $10.5 million, based on conceptual
design estimates. Of this amount, approximately $1.0 million is for engineering
design, $0.5 million is for project administration, and $6.3 million is for
construction. The remaining $2.7 million is contingency.
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7. STEAM GENERATION

Description

This project provides for the design and construction of a coal-fired
steam-generation facility, containing two 30,600 kg/h (67,500 lb/h) boilers. In
addition to the steam generation equipment, the proposed project will include a
boiler and service building, coal receiving, storage and handling facilities, liquid
and solid waste treatment and disposal, air pollution control, ash handling and
storage facilities, and other auxiliaries necessary to provide steam to the ICPP.

Justification

Steam for ICPP is presently being supplied by oil-fired boilers. New production
facilities currently being designed and built will cause maximum steam
requirements to exceed existing capacity by 25% after FY 1983. Additional
generating facilities are thus required to permit operation as planned. The
coal-fired facility, as sized, will enable all ICPP facilities to operate during the
winters, will prevent unplanned shutdowns due to boiler malfunctions, will save
oil, and will provide a contingent capacity permitting some additions of facilities
not now planned. '

Cost Data
The total estimated cost for this project is $24 million.
Schedule

The schedule and milestones for this project are shown on Figure 22.
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9. RENOVATION OF PROCESS CELLS

Description

This project consists of replacement of the ICPP stack, improvements to plant
process instrumentation, modifications to decrease personnel radiation exposure,
upgrade of special nuclear material (SNM) measurement and surveillance systems,
and modifications to other functional areas in order to enhance reliability and
contamination control.

History

Equipment initially installed at the ICPP is now over 25 years old. Some
instruments have been replaced over the years and, as a result, the ICPP now has
a variety of instruments, many of which are outdated. Likewise, the stack is over
25 years old and has deteriorated. SNM measurement is presently performed by
measurement of materials entering and leaving the process area with no
intermediate measurement capability.

Justification

Plant instrumentation must be improved to reduce radiation exposure by isolating
potentially radioactive instrument lines from areas frequented by personnel. The
instrumentation systems require modernization to improve quality and reliability
of process measurement control and monitoring. Instrument improvements may
include installation of improved sensing and transmitting equipment and control
consoles. The existing ICPP stack is severly corroded and contaminated internally
and must be replaced; the stack was temporarily repaired to stabilize it until
replacement can be made. The SNM measurement system is required to provide
the uranium measurement and inventory control capability necessary to
implement a safeguards accountability system in compliance with DOE IMD 6104
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, and the ability to deter or provide early
detection of attempted SNM diversions will be enhanced. Other contamination
control and radiation reduction measures will also be considered for inclusion in
the project.

Cost Data

The total estimated cost for the Renovation of Process Cells project is $85
million. This is an order of magnitude estimate and will be verified during
conceptual design. A data sheet requesting $16 million for Title I design, Title II
design, and advance procurement been submitted.2 A data sheet covering the
remainder of the project will be submitted in FY 1982.

& Changed to $19 million too late for correction.
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Conceptual Design Requirements

Remaining conceptual design costs for this project are estimated to be
approximacely $454,000 in FY 1979, and $460,000 in FY 1980. An additional
$478,000 -sas spent in FY 1978.

Schedule

The construction for this project will require lengthy fuel processing outages; the
detailed planning to determine the length and timing of these outages has not been
completed. The Baseline Program is projected to have about 16 months of outage
time during the construection period shown ir Figure 30; this may or may not be
enough time. The schedule and milestones for this project are shown in Figure 24.
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13. GENERAL PLANT PROJECTS (GPP)

The FY 1980 GPPs are:

In Separations Budget

Estimated Costs

Priority Project ($000)
1 CPP-601 G-Cell Charging Cave Modifications $ 230
2 CPP-637 Roof Replacement 55
3 ICPP Dispensary Expansion 100
4 ICPP Document Control Building 580
5 ICPP FY-1980 Road Program 150
6 Miseellaneous GPP's 50
7 CPP-637 Low Bay Laboratory Modifications 500
8 Custom Processing Staging Facility 120
9 CFA-649 Laboratory Rehabilitation 60

Total 1845

In Waste Management Budget

Estimated Costs

Priority Project ($000)

1 CPP-627 Filter and Exhaust Modifications $ 520

2 Hatch to PEW Evaporator Pump Pit 130

3 CPP-601 to CPP-604 High-Level Waste Line 450
Replacement

4 CPP-734 Waste Monitoring Station Ventilation 20
Modifications

5 ICPP Utility Line Replacement 300

Total $1,420

The coneeptual design efforts ($200,000) for these FY 1980 projects are scheduled
to eommence during the second quarter of FY 1979. Title I & II design for all of
these GPPs will require some architect-engineering effort starting the first
quarter of FY 1980. The start of construction is dependent upon the level of
design effort necessary. The milestone schedule for FY 1980 GPPs is shown in
Figure 27.

Table IX lists the FY 1981 candidate GPPs within the scope of this document. The
conceptual design effort for DOE-ID approved projects is scheduled to commence
during the second quarter of FY 1980. Title I and II design for these selected
projects is projected to start during the first quarter of FY 1981. Schedules for
design and construction have not yet been prepared for these projects.
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TABLE IX
FY-1981 GPP CANDIDATE PROPOSALS

In Separation Budget

Project Title

Health Physics Field Office Relocation

CPP-603 Heating and Ventilation System

ICPP Miscellaneous Utility Line Replacement
CPP-601 Operating Corridor Contamination Control
CPP-606 Heating and Ventilation System Upgrade
ICPP Road Program

ICPP Miscellaneous GPPs

NO g e

Total

In Waste Management Budget

Project Title

CPP-602 Ventilation Duect Replacement
Additional ICPP Cathodic Protection

ICPP Low-Level Solid Radioactive Waste Handling
Facility

4. CPP-604 Heating and Ventilation System Upgrade
5. Contaminated Equipment Storage Area

Total

WO BN -
« e e

In the In-house Energy Management Budget

Rough Order of
Magnitude Cost
($000)

200
500
300
375
500
175

50

2100

Rough Order of
Magnitude Cost
($000)

Project Title

Recover Waste Heat from Exhaust Air
Return Condensate to Boilers

Energy Savings in Miscellaneous Projects
Projects Identified from Energy Audits
Total

o DN =
e o e e

75

100
300
450
400
175
1425

Rough Order of
Magnitude Cost
($000)

405
430

55
360

—
DO
N
(=1







2.3

(13)
(14)
(15)
(18)

(17)

Provide routine surveillance and support.

Develop flowsheets and operating recommendations as needed.
Do custom fuel processing.

Issue campaign run reports.

Identify, evaluate, and resolve plant system problems.

Review process cells and propose improvements for maintenance
turnarounds.

Prepare preliminary design criteria for plant modifications and new
systems.

Review engineering designs of new systems.
Contribute to planning and testing of new or modified equipment.
Evaluate plant systems to identify equ1pment in need of upgrade.

Continue plant equipment rehablhty program.

Conduct pilot plant, tests or laboratory' studies as necessary to evaluate

design problems.

Provide routine corrosion sur_'veillance.

Perform failure analysis as needed and replacement recommendations.‘
Evaluate new materials proposed for plant use.

Review new systems for materials compatibility.

Provide corrosion inspection during plent cell turnaround.

Decontamination Support

Following is a list of direct technical support tasks in this category:

(1)

(2)
(3)
(4)
(5)

Provide decon recommendatlons, surveillance, and ass1stance for decon
efforts as requested.

Update Decon Manualias necessary.
Develop decon procedures for NWCF Decon Area as necessary.
Develp decon plan and Decon Manual section for NWCF.

Continue studies of metal surface films.
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(6) Test calcine pneumatic transport systems.

(7) Determine flowpaths of volatile species during calcination.

4, OPERATIONAL AND ENVIRONMENTAL SAFETY SUPPORT

(Health Physics Upgrade Program)

Technical health physics support to the ICPP program will be provided to raise the
radiation and contamination control programs to state-of-the-art levels. The
overall objectives are to correct unacceptable conditions resulting from long-term
deterioration and current design deficiencies and to provide a strong control
program to maintain the upgraded position. The opportunity to advance the state
of the art in areas unique to the ICPP is recognized and accepted as an obligation
of a competent, technical health physies program. A partial listing of specific
objectives and planned areas of upgrade is shown below.

1. Plant contamination source identity and reduction:

a. Continue decontamination of plant occupied areas—specifically old
contamination spill sites.

b. Continue decontamination of "hot spots" in areas outside plant buildings.
e¢. Continue personnel training and discipline.
d. Expand plant effluent source monitoring.
2. Personnel monitoring and contamination control:
a. Continue emphasis and upgrading of personnel self-surveys.
b. Improve radiological housekeeping.
c. Install additional upgraded portal monitors throughout plant.
d. Continue plant decontamination.
3.  Effluent monitoring and reduction:

a. Install continuous monitoring stations in ducts for the Atmospheric
Protection System, process off-gas and ventilation off-gas.

b. Install samplers on all currently unmonitored effluent points.
c. Computerize "real-time" effluent monitoring signals.
d. Install SO9 monitoring on the steam boiler gaseous effluent.

e. Improve the 3H, 1291 and 85Kr stack monitoring capability.
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VIII. CONCLUSIONS

Satisfactory progress of the Multiple Fuels Processing Program in FY 1980
requires funding of $39 million for production, and $77 million of obligational

authority for capital facilities and equipment.
Funding will be needed for the MFPP in FY 1981 as follows:

Production $47.5 million
Capital $95.0 million

Capital line-items requiring initial funding in FY 1981 and their
estimated costs are as follows:

Plant Analytical Chemistry Building $25 million
Renovation of Process Cells $85 million
Remote Analytical Facility Upgrade and

Expansion $11 million

Delay in funding these projects would be highly undesirable.

total

The Baseline Program will recover product valued at $678 million for an
incremental cost at the ICPP of $624 million. These increments were
obtained by comparison to a Minimum-Cost Scenario in which fuels in
inventory and to be received were assumed shipped to another site and
remaining wastes were calcined and stored at the ICPP. Total incremental
cost to the government would be less than $624 million because costs at other
sites were not taken into account by the Scenario. Present values for these
ICPP increments when a 10% discount rate is applied are $390 million for the

incremental product value and $440 million for incremental ICPP cost.
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10.

11.

12.

13.

therefore 1:1.2. Rover waste is assumed blended with fluoride waste in a 1:1
ratio. Last year, Rover waste was treated the same as other fluoride wastes.

Projected radioactive liquid fluoride waste inventories, as shown in Figure
6, exclude the waste from first-cycle extraction of Rover fuel. This
low-activity waste will be stored in Tanks WM-103 to -106 (115 cubic metres
each), which are not normally used for radioactive waste storage. The
Rover waste will be calcined in a 1:1 ratio with other fluoride waste as soon
as possible after generation to minimize the storage period.

Miscellaneous wastes are assumed to total 240 cubic metres (63,408 gallons)
per years. 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; low-heat blend with conventional fluoride
- 7.0:1; low-heat blend with dilute fluoride - 10.7:1 in WCF and 11:1 in
NWCF; fluoride and Rover - 11.5:1; low-heat blend with fluoride from
Fluorinel process - 5.3:1. This last ratio was 6.8:1 last year. In the
Miniumum-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
is assumed. The aluminum would be obtained by purchasing aluminum
nitrate; a low-heat liquid volume of 2.2 was estimated 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. This year, a small amount of funding was moved from
FY 1981 to FY 1982 for two projects, FAST and Steam Generation, to
improve agreement with the start of physical depreciation.

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 1981, i.e., all present valuing will be to FY
1980. Last year, discounting began in FY 1980.

Hot operation of the NWCF will begin on April 1, 1981.
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14.

15.

16.

17.

18.

Operation of the Fluorinel process will begin with cold fuel in July 1983, and
with irradiated fuel in January 1984, The new metal-clad fuel storage
facility will become available for use in July 1983. Starting then, all
zirconium fuels received will be stored in the new facility. Last year,
non-zirconium fuel was also assumed stored there.

A waste adjustment charge is added in post-FY-1991 in each cash flow
analysis to reflect and to normalize unequal waste inventories which
unavoidably occur at the end of FY 1991 for the various processing
schedules. This cost or normalizing factor is necessary since all liquid waste
must eventually be converted to solid calcine for intermediate-term
storage. The waste adjustment costs amount to $6800 per cubic metre of
zirconium fluoride waste, $7600 per cubic metre of low-heat and Fluorinel
waste and $6500 per cubic metre of nonfluoride waste. Last year, waste
adjustment charges were $5200 per cubic metre for Fluorinel and zirconium
fluoride and $10,000 per cubic metre for low-heat wastes. The reduction for
iow-heat waste is based on eventual calcine of all low-heat waste in a 1:3.5
blend with Fluorinel waste, as operation of the plant continues through the
1990s. Last year, some of the low heat waste was assumed calcined with
aluminum nitrate. These costs include both caleining and solid storage costs
for the wastes. All costs in the post-FY-1991 column were assumed to occur
in FY 1992 for discounting purposes.

The unit value of 239U is $45.35 per gram.20

In the simulations, additional personnel that would allow concurrent
operation of the headend and tailend parts of the fuel processing were added
with timing optimized for maximum present value of net cash flow. The
cost of these personnel is estimated to be $2,200,000 per year. This is the
"second crew expansion." The use of this second crew can be stopped at the
end of any month, in which case, the cost for the crew is assumed to stop
one month later.

The maximum quantity of 235U will be recovered consistent with the other
bases and assumptions. Achieving the maximum present value of net cash
flow is the goal in this regard.
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