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.ABSTRACT 

This is a resource document which examines feasibility 
design concepts and feasibility studies of a Fleet .Servicing 
Facility (FSF). Such a, facility is, intended to be used -for 
routine servicing, preventive maintenance, and ..for.y.per-
forming requalification license compliance tests and 
inspections, minor repairs, and decontamination of both the 
transportation casks and their associated rail cars or 
tractor-trailers. None of the United;States1 waste handling 
plants presently receiving radioactive wastes have an 
on-site FSF, nor is there an existing "third party" facility 
providing these services. This situation has caused the 
General Accounting Office* to express concern regarding; the 
quality of waste transport system maintenance once: the 
system is placed into service. Thus, a naed is indicated 
for FSF's, or their equivalent, at various radioactive 
materials receiving sites. 

In this report, three forms of FSF's solely for spent fuel 
transport systems were examined: independent, integrated, 
and colocated. The independent concept was already the 
subject of a detailed report** and is extensively referenced 
in this document so that capital cost comparisons of the 
three concepts could be made. These facilities probably 
could service high-level, intermediate-level, low-level, or 
other waste transportation systems with minor modification, 
but this study did not include any system other than spent 
fuel. Both th6 integrated and colocated concepts were 
assumed to be associated with some radioactive materials 
handling facility such as an AFR repository. 

Sufficient work was accomplished to permit an economic 
comparison, based on capital cost, with the existing concept 
of the Independent reference facility. The Integrated FSF 
featured dry unloading, and the Colocated FSF featured wet 
unloading, because all existing facilities are wet. Cask 
turnaround time for the dry mode was estimated to be 8 hours 
less than for the wet mode. The design of the two concepts 
of this report was examined using a General Purpose Computer 
Simulation System (GPSS) and operating times based on actual 
cask handling experience. Both concepts were shown to be 
highly feasible and worthy of additional study, detailed 
design, and analysis. 

Results of this study indicate that the Independent FSF is 
the most costly (approximately $26M) and the Integrated FSF 
is the least costly (approximately $13M). The capital cost 
of the Colocated FSF will range between these two extremes, 
depending on the site selected. For the site chosen in this 
report, the Barnwell Nuclear Fuel Plant (BNFP) in Barnwell, 



South Carolina, the capital cost of an FSF is approximately 
$16M. The Colooated FSF would be expected to more nearly 
approach the Integrated cost when site-specific design 
conditions are Very favorable. To reap the benefits of an 
Integrated facility, plans must be made to include such work 
early in the parent facility (AFR, reprocessing plant, waste 
repository) design programs. 

A continued in-depth study of a Colocated FSF is recom-
mended; To the degree that they can be considered as part 
of the DOE strategy, two additional candidate sites should 
be examined as potential parent facilities with which an FSF 
could be colocated, namely, the General Electric Morris, 
Illinois site and the Nuclear Fuel Services, Inc., West 
Valley, New York site. Other FSF feasibility concepts 
should also be developed and analyzed for h i g h - , 
intermediate-, TRU, low-level waste transport, and Away-
From-Rea.ctor {AFR) spent fuel storage systems. 

•General Accounting Office (GAO) report, Federal Actions 
Are Needed To Improve Safety and Security of Nuclear 
Materiais~Transportation, EMD-79-18 (May 1979). 

**P. N. McCreary, et al., The Conceptual Design of a Spent 
Fuel Cask Fleet Servicing Facility, (AGNS-1040-1.5-48) 
(September 1978). 
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DEFINITIONS 

• Cask System - All the components comprising a given cask 
including ancillary equipment for cooling, sampling, 
filling, draining, and monitoring. 

• Colocated Fleet Servicing Facility - A unit located in 
the proximity of or attached to a supporting parent pre-
viously built facility. 

• Crud - A deposit or encrustation, as used herein, a dis-
lodgement cr flaking of radioactive and nonradioactive 
material from Zircaloy or stainless steel cladding. 

• Dinged - A damaged area. 

Dry Decontaminate - The removal of radioactive nuclides 
from a surface by wiping and/or abrading. 

Fleet Servicing Facility - A facility for inspecting, 
maintaining, and requalifying spent fuel transportation 
systems (rail, truck, etc.). 

Generic - Characteristic of a whole group or class; not 
relating specifically to any one entity. 

Hostile Intrusion - Unauthorized diversion or sabotage of 
the carrier system. 

. IF-300 - General Electric - Cask Model IF-300. 

• Independent Fleet Servicing Facility - A self-sufficient 
unit capable of operation without support from a parent 
facility. 

Integrated Fleet Servicing Facility - A unit incorporated 
into and fully integrated with a supporting parent facil-
ity. 

Loading Site - Any facility in which spent fuel is loaded 
into a transportation cask. 

NAC-1 (NFS-4) - Nuclear Assurance Corporation-cask 
Model 1 (Nuclear Fuel Services-Cask Model 4). 

• NLI-1/2 - NL Industries - Cask Model 1/2. 

• NLI-10/24 - NL Industries - Cask Model 10/24. 

ix 



DEFINITIONS (CONTINUED) 

• Personnel Barrier (P. B.) - A lightweight thermal and 
radiation safety shield placed around but not in contact 
with the surface of a shipping cask to prevent human 
contact. It may also serve as a protective shield to 
discourage tampering with the cask and its auxiliary 
equipment. 

Rad Waste - Liquid radioactive waste system. 

Requalification - A quality assurance procedure to 
inspect transportLcion systems to assure and document 
their roadworthiness and continued compliance with their 
NRC certification. 

Scheduler - One who schedules each transport system 
through the parent facility and the FSF. 

Shuttle Wagon - A mobile power unit used for on-site 
movement of rail cars. 

Site Specific - Pertaining to the physical configuration 
and qualities of an existing AFR, waste repository, or 
reprocessing plant to which the design of a fleet 
servicing facility must be made to fit or conform. 

Slots - Space that can be occupied by a cask and/or 
vehicle as used in the GPSS computer simulation program. 

• TN-8/9 - Transnuclear - Cask Model 8 or Model 9. 

Transportation Systems 

Rail - A special rail car to which is attached a 
heavily shielded spent fuel shipping cask containing 
up to 12 PWR or 32 BWR spent fuel assemblies. 

Truck - A truck tractor semitrailer unit in which the 
trailer is customized for attaching and carrying a 
heavily shielded spent fue.l cask containing up to 
3 PWR or 7 BWR spent fuel assemblies. 

Unloading Site - Any facility in which spent fuel is 
removed from a transportation cask. 

Yard Tractor - A truck which is confined to site opera-
tion and IT used to move commercial trailers in the 
absence of a commercial carrier's motive unit. 

x 



EXECUTIVE SUMMARY 

This is a resource document which examines feasibility 
design concepts and feasibility studies of a Fleet Servicing 
Facility (FSF). Such a facility is intended to be used for 
routine servicing, preventive maintenance, and for per-
forming requalification license compliance tests and 
inspections, minor repairs, and decontamination of both the 
transportation casks, and their associated rail cars or 
tractor-trailtrs. None of the United States' waste handling 
plants presently receiving radioactive wastes have an 
on-site FSF, nor is there an existing "third party" facility 
providing these services. This situation has caused the 
General Accounting Office [General Accounting Office (GAO) 
report, "Federal Actions are Needed to improve Safety and 
Security of Nuclear Materials Transportation," EMD-79-18 
(May 1979)] to express concern regarding the quality of 
waste transport system maintenance once the system is placed 
into service. Thus, a need is indicated for FSF's or their 
equivalent, at various radioactive materials receiving 
sites. The variety of both the transport systems in service 
and the waste categories which have been, or will be, 
handled (spent fuel, high-, intermediate-, and low-level 
wastes, cladding hulls, and TRU) is broader in scope than 
was addressed in this report. The specific needs associated 
only with spent fuel transportation systems are developed in 
this study. In the evaluation of the facility requirements 
for these needs, this report compares the respective capital 
costs and operating characteristics of three concepts of a 
Spent Fuel Cask transportation system Fleet Servicing 
Facility (FSF). The three concepts are: 

Integrated FSF - which is a functional operating area 
included in the original design and contruction of a 
parent facility, such as an AFR, reprocessing plant, 
waste repository, etc. , and is totally supplied by the 
parent's services, manpower resources, and other 
capabilities. 

Colocated FSF - which is built in the proximity of an 
existing parent unit and shares services,; manpower 
resources, and capabilities to the extent the parent can 
proviae. In some cases, the Colocated FSF may be 
attached directly to the selected parent facility. 

Independent FSF - which does not depend on the near 
proximity of a parent reprocessing plant, AFR, etc. , for 
any type of support, whatsoever. 



A previous study, summarized in Appendix C, [P. N. McCreery, 
et al, "The Conceptual Design of a Spent Fuel Cark Fleet 
Servicing Facility" (AGNS-1040-1.5-48) (September 1978)] 
examined the characteristics of an Independent FSF and this 
concept became the basis with which the Integrated and 
Colocated concepts were compared. Each facility was 
designed to receive 2000 MTU (as heavy metal) of spent fuel 
;per year, 75% of which was delivered by rail and 25% of 
which was delivered by truck. The design concept and cost 
study of each facility was completed in order to: 

(1) Determine relative feasibility and capital cost of the 
three basic concepts and design options; provide a 
basis for selecting a concept for further on-going 
detailed design work; provide a basis for selecting a 
parent facility concept upon which to produce a more 
detailed, realistic construction and operational cost 
analysis; and, support development of future DOE 
implementation strategy. 

(2) The Integrated and Colocated concepts were analyzed by 
computer simulation (General Purpose Simulation System 
International Business Machines, New York, New York) to 
determine the adequacy of the two design concepts as 
compared to the Independent base case. No serious 
deficiencies were found in either design with regard to 
operational provisions and target throughput rates. 
The main difference, as determined by GPSS using real 
measured operational time, was between dry unloading 
(Integrated) and wet unloading (Colocated); wet unload-
ing reflects the mode used in all existing facilities. 
A decrease of 8 hours in cask turnaround time for the 
dry mode was indicated. A more in-depth study on the 
wet versus the dry unloading mode question appears 
warranted. 

Of the possible parent plants considered in selecting a host 
facility next to which a Colocated FSF could be placed, the 
Allied-General Nuclear Services (AGNS) plant at Barnwell was 
chosen. The type and location of the parent facility may 
have a significant influence on the cost of the Colocated 
FSF. For example, a Colocated facility concept of the 
Morris, Illinois plant would be a major step in completing a 
comparison of potential and existing facilities in the 
United States. 

The results of the previous base study indicate that, in 
1979 dollars, the cost of an Independent FSF would be 
approximately $26M, and an Integrated FSF would add approxi-
mately $13M to the cost of building a parent facility. The 
cost of a Colocated FSF, while dependent upon the actual 
,site and parent facility, is estimated to cost approximately 
$16M for the case considered here (BNFP). 

xii 



An FSF is quite sensitive to the economics of scale. If 
regional AFR's or reprocessing sites, or waste repositories, 
should come into being, then an economic and logistic 
comparison of several smaller, strategically located, FSF's 
versus a single, high-capacity facility would be indicated. 
This evaluation, however, is beyond the scope of this 
report, and must be dealt with in development of future 
implementation strategy. Some salient conclusions and 
recommendations of this study are: 

(1) The Independent and the Integrated FSF concepts are 
useful in establishing the anticipated maximum-to-
minimum cost range ($26M and $13M, respectively); how-
ever, the Colocated concept (at about $16M) is the most 
practical in the near term since this concept applies 
to facilities already built. These three facilities 
probably could handle high-level waste transport 
system, but this study did not include any other waste 
(high-level, intermediate-level, low-level, TRU, and 
spent fuel hulls) transport systems. 

(2) An FSF will provide, among other things, maintenance 
and requalification tests of transportation systems by 
an organization independent of owners or users (which 
essentially involve QA functions with appropriate 
verifications). This is consistent with NRC QA policy, 
as indicated in Federal R e g u l a t i o n s 10 CRF 50, 
Appendix B. 

(3) The FSF will provide transport vehicles with inspec-
tions and services in a facility capable of handling 
contaminated equipment. This is not currently 
practical in existing facilities, 

(4) Such inspections are expected to be more frequent and 
more thorough than those given under present practices. 
The potential for accidents resulting from vehicles 
being in poor roadworthy condition will be diminished. 

(5) As fleet sizes grow and components are increasingly 
interchanged, a central control system at each FSF may 
provide compliance assurance more economically than can 
a number of small, decentralized, purpose facilities. 
Cask requalification applies to each significant 
component of a cask system, not just a single cask 
body. 

(6) The FSF concept provides a positive response to the 
criticism of GAO regarding cask maintenance, and it is 
recommended that studies continue on the FSF with 
greater emphasis placed on the more feasible concepts 
and near-term heeds. 



(7) The in-depth study and analysis of an FSF should pro-
vide for transport systems for waste forms other than 
those for spent fuel. 

(8) A Department of Energy/Office of Nuclear Waste Isola-
tion management implementation strategy should be 
developed through a system analysis effort. This 
should include DOE programmatic needs, future facility 
plans and schedules, and, also facility funding and 
ownership considerations. 

x i v 



1.0 INTRODUCTION 

This is a resource document which contains basic feasibility 
design concepts of facilities for servicing rail and truck 
waste transport systems. None of the United States' facil-
ities presently receiving radioactive wastes have on-site 
Fleet Servicing Facilities (FSF) for maintaining, inspect-
ing, servicing, decontaminating, and requalifying the waste 
transportation systems comprised of the transportation casks 
with their associated rai? c^rs or tractor-trailers. The 
design and construction of these systems are subject to 
strigent design, manufacturing, quality assurance, and 
control procedures. Similar procedures govern their use and 
their servicing and maintenance programs. However, the 
design, fabrication, service, and maintenance of vehicles, 
in general, are not commensurate with the level of sophisti-
cation applied in design and manufacture of the packages 
they carry. it is not practical to return the packages, 
such as spent fuel casks, to the manufacturer for service 
and maintenance because the manufacturing areas are not 
intended to handle contaminated equipment, nor are they 
equipped to process the radioactive wastes generated in cask 
decontamination, nor located properly for minimizing out-of-
service time. Facilities available at existing sites which 
normally handle transportation casks are frequently not 
designed for such work, and the personnel available for 
assignment to the testing and maintenance jobs perform these 
operations as a secondary function and cannot be expected to 
develop the degree of expertise that would be found at an 
FSF. Although the work is generally carried out under the 
supervision of a representative of the cask owner, the 
facilities and personnel currently used for this specific 
purpose cannot duplicate those that would be found in an 
installation dedicated solely to this function. in this 
report, such an installation is referred to as a Spent Fuel 
Cask Fleet Servicing Facility, or FSF. While this report is 
concerned primarily with spent fuel systems, the same con-
cepts are expected to apply to the servicing and maintenance 
needs of other types of radioactive materials shipping 
systems. The extent of the application of a spent fuel FSF, 
especially in the areas of LLW and TRU waste, should be the 
subject of future work. 

Another facet of this subject involves cask certification. 
NRC reviews the design, manufacturing, and operating pro-
posals for a new cask system, and approval of that system is 
given in the form of a Certificate of Compliance (COC). 
Although these certificates usually are valid for a period 
of five years, they become void, automatically, the moment 
any condition of the system certification is not in full 
compliance. Compliance testing may be required each time 
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the cask is used or, on various parts, quarterly, semi-
annually, annually, or over longer intervals. Such tests 
may include nondestructive examinations, pressure testingf 
strength (load) tests, helium leak testing, examination for 
radiation streaming, thermal measurements, and others which 
may be system specific. Each cask model is subject to its 
specific testing modes and cycles as described by the 
Quality Assurance Program specified in 5.ts Safety Analysis 
Report for Packaging (SARP) and reported in the Certificate 
of Compliance. In addition, each component of a cask system 
must be shown to be in compliance; if not, the entire system 
is out of compliance. 

The NRC does not "certify" the vehicles used in hauling the 
casks. However, the design, manufacture, and maintenance of 
vehicles is governed by DOT regulations and carried (out by 
operators or their agents. A thorough inspection, along 
with preventive and corrective maintenance, prior to each 
round trip could reduce even further the infrequent, but all 
too visible, incidents related to vehicle malfunction, which 
must be avoided in transporting radioactive, materials. 

Still another vital area in which an installation dedicated 
to transportation system maintenance and servicing could 
make a significant contribution is in the effort toward 
achieving "as low as reasonably achievable" (ALARA) 
radiation exposure to workers and of the public in general. 
An FSP would be the logical place in which cask internals 
could be removed, cleaned, stored, replaced, or exchanged in 
a facility specifically designed for that purpose and at a 
location away from the general work area and with appropri-
ate remote handling devices. 

The functional requirements for all waste forms and the 
related economics of an FSF warrant a broader investigation 
than was included within the scope of this report; however, 
some points in this regard were developed in general terms. 
For example, revenue paid to cask owners by the shippers of 
radioactive material ceases when the cask is "out-of-
service" for maintenance or repairs. If the maintenance is 
performed at a third site (other than the loading or 
unloading sites), then the out-of-service time is extended 
by the travel time. Since the waste unloading site will be 
common to several shippers, it follows that an FSF at that 
site is the most logical location, in terms of achieving 
maximum utilization of equipment. This, in turn, would 
require balancing increased cask revenues and lowered fleet 
requirements against FSF charges which would enhance return 
on investment. Indeed, cask owners should be willing to 
share this saving with the FSF operators, as well as to pay 
for high-quality maintenance of their systems (subject to 
the cask owners' audits and approvals). Although it seems 
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apparent that unit costs will tend to be inversely propor-
tional to the fleet size, this warrants additional investi-
gation in light of the upcoming decisions as to the number 
and locations of future unloading sites (Away-From-Reactors, 
or AFR's, waste packaging facilities, repositories, storage/ 
disposal sites, etc.) 

In this study, private sector ownership of the transporta-
tion systems and government ownership of the FSF was 
assumed. 

It is intended that an FSF would perform routine servicing, 
maintenance, repair, and inspection of the vehicles, along 
with the more demanding requalification operations and tests 
for the shipping casks. 
Presently, three basic forms of FSF's are envisioned as: 
Independent, Integrated, and Colocated. 

The first is totally independent of any parent operation 
(any type of cask unloading facility), the second is 
completely integrated with a parent facility (simultaneous 
design and construction is mandated), and the third would be 
colocated with an existing facility, drawing upon as many 
services as the parent facility could contribute. Assuming 
a need for a servicing facility capable of handling spent 
fuel fleets within the next 10 years, the Colocated concept 
is the most likely toxbe developed because there are such 
facilities that presently exist. The Independent facility 
has the highest capital' costs, while the Integrated facility 
is the most efficient /and has the lowest capital costs. A 
generic analysis of ({both the Integrated and Independent 
FSF's is useful in that it defines the parametric extremes 
in both c o s a n d operational efficiencies for the long 
term. The Independent facility was treated previously (2r 
and became the basis for economic comparison. This present 
work deals mainly with the Integrated and Colocated 
concepts. Both design concepts were evaluated by computer 
simulation using the General Purpose Simulation System. 

The purpose of this report is to provide guidance for the 
continued orderly development of the FSF concept and to 
ensure that such a facility is capable of maintaining spent 
fuel cask systems to the high degree,of reliability and 
roadworthiness required, minimizing cost and out-of-service 
time. The need is twofold: first, every effort to maximize 
cask utilization should be made, thereby keeping their 
out-of-service time to a minimum by servicing them with 
experienced crews at a location common to their use. The 
second need is emphasized in a recent General Accounting 
Office (GAO) report^' which states, in part, that safe 
shipping containers are "the first line of defense in 
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protecting the public from radioactive shipments." It 
further states that current inspection practices do not 
adequately assure that containers meet Federal safety speci-
fications, and it expresses great concern that the Nuclear 
Regulatory Commission (NRC) and the Department of Trans-
portation (DOT) rely on container users and manufacturers to 
meet safety specifications without adequate independent 
inspections (as would be done in an FSF). Centralization of 
all safety inspections in a well-equipped and staffed FSF, 
with a total Quality Assurance (QA) program, can meet the 
above needs. This study is directed toward that end. 

It should be noted that, in this report, dry unloading was 
the mode assumed for the Integrated FSF and wet unloading 
was site-specific for the Colocated FSF because the BNFP was 
originally designed and constructed for this mode. In addi-
tion, the parameters of the base case^2^ (the Independent 
FSF) are described in Appendix C. The costs in the original 
document have been escalated in accordance with the informa-
tion given in Appendix C. 
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2.0 INTEGRATED FLEET SERVICING FACILITY CONCEPT 

2.1 Site Ff : ; >s 

By def initxu-u, an Integrated FSF would not materialize 
unless and until a new fuel receiving facility came into 
being. For the purpose of this study, certain assumptions 
were made regarding this parent facility. This is necessary 
for the computation of cask turnaround time and for the 
computer simulation studies in which queuing and sensitivity 
analyses are created. 

The parent facility is assumed to receive spent fuel cask at 
rates comparable to those of the Independent Facility with 
which comparisons are to be made. Dry unloading was selec-
ted to minimize that portion of time that the cask spends in 
the unloading operation. This, in turn, amplifies any 
bottlenecks in the system introduced by the servicing opera-
tions. The cask servicing features of the Integrated and 
Independent Facilities are nearly identical. 

2.2 Functional Description of the Integrated Facility Con-
cept 

The Integrated Facility will take advantage of not only the 
physical plant provisions of the parent fuel site, but also 
will benefit in sharing manpower and software systems. Man-
agement of the servicing facility is very quality-assurance 
oriented. From a functional viewpoint, this consists of a 
continuing audit of test requirements and testing schedules, 
followed by getting the backup data to certify that each 
test and inspection was done properly. This approach pro-
vides assurance that the results are within the acceptance 
criteria, and that no cask will be on the road with an 
expired interval of validity for any given test, and that 
each of the variety of transportation systems is properly 
monitored. 

Commercial carriers will move the transportation systems 
only when outside the entrance portal of the FSF. All 
on-site movement will be done by facility-owned yard 
tractors and shuttle wagons. 

2.2.1 Summary Facility Description (See Appendix A for a 
more detailed description) 

In addition to the washdown, off-loading, and vehicle 
maintenance areas (refer to Figures 2-1, 2-2, and 2-3), the 
fleet servicing facility includes a multiple purpose "Cask 
and insert Cleaning Area." Its primary function is to 
facilitate changing, cleaning, and storage of the many 
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varieties of cask inserts (baskets, spacer plugs, and drain 
lines). Its secondary function includes the periodic 
removal of crud that has accumulated in the cavity bottom, a 
decontamination station for excessively contaminated incom-
ing casks and a working station for damaged casks. It is 
expected that the FSF will be capable of repairing damaged 
casks. However, casks damaged so severely that they cannot 
be opened in a normal way will be considered on a case-by-
case basis. The contents of the casks; spent fuel, high-
level pastes, etCc, will be a major consideration as to how 
it is 'opened and the kind of area needed to perform the 
opening or repair operations. The E-MAD* Facility in Nevada 
might sserve as a central repair station. A facility with 
water-filled pits might also be used, if justified. 

Because of the quantity of highly radioactive materials 
expected to be removed from casks and inserts, a "Cask and 
Insert Waste Service Area" is provided for the initial 
separation and processing of the material. The filtrate 
from this area is pumped to the radioactive waste handling 
system of the parent facility. 

Stalls for the testing of casks and for repair work are 
located opposite the cask unloading pits. These stalls are 
equipped with the utilities needed for pressure testing and 
leak testing. They provide an elaborately scaffolded work 
area for changing cask parts and can double as decontamina-
tion stalls. 

Since some components may have to be returned to their 
manufacturer for repair, equipment is provided to decon-
taminate these items. Included would be ultrasonic and 
electrolytic decontamination capabilities. An adjacent 
storage area is provided for items with d e t e c t a b l e 
quantities of surface contamination, but with lower limits 
which would preclude their use on a cask system. 

The "Vehicle Test and Inspection Area" includes the space 
and spare parts necessary to maintain rail and highway 
vehicles. A separate room is provided to charge and store 
the storage batteries used in conjunction with some of the 
cooling systems. A maintenance area is provided for bench 
work on parts, diesel engines, etc. 

The Health Physics laboratory provides rapid sample evalu-
ation capabilities so as to expedite the release or rein-
spection of cask systems. 

*Jackass Flats, Nevada, Engine-Maintenance and Disassembly 
Facility. 
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A separate office is provided for a representative of each 
cask owner where he may keep his records on audits of spare 
parts procurement and usage, cask certifications, etc. 

A vault is provided for storing cask records. 

Next to the off-loading area in the high bay, sufficient 
space and a separate crane are provided to handle and store 
the numerous lifting yokes, shock absorbing structures (or 
impact limiters), and large spare parts used with the 
variety of casks that a system such as this would be 
expected to handle. 

The maintenance and refueling installation for truck trac-
tors is provided in a separate facility located within the 
secured area. This facility could be government-owned and 
leased to a commercial carrier or any other of a variety of 
combinations. The cost of this facility is not included in 
the bottom line of the estimated cost of the integrated FSF. 
However, information obtained from a commercial carrier 
indicated the capital cost of such a facility would be 
approximately $200 K with a yearly operating cost covering a 
five-person working force plus utilities*, etc. 

2.2.2 Summary Operating Procedure 

As a cask system progresses through the Integrated Facility, 
it is first checked for radiological cleanliness. Next, 
road dirt is removed and an inspection is made for struc-
tural damage. The cask is off-loaded and moved to the fuel 
unloading station.. While the fuel is being dry unloaded, 
the vehicle is moved into the vehicle inspection bay where 
it receives a thorough check for roadworthiness. Parts are 
repaired or replaced as necessary during maintenance and 
servicing. Nondestructive evaluation (NDE) and repainting 
are done in this bay. The vehicle and the unloaded cask 
meet once again in the cask off-loading bay, the assembled 
system receives a final check, and then it is released to 
pick up another load of spent fuel. A generic operating 
procedure is presented in Appendix B. 
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3.0 COLOCATED FLEET SERVICING FACILITY CONCEPT 

3.1 Colocated FSF Site Selection 

In the introduction to this report, the statement is made 
that of the three potential modes of an FSF (Independent, 
Integrated, and Colocated), only the Colocated is considered 
to be a practical alternative for the relatively near 
future. Further, for a meaningful design to be pursued, the 
site of the facility must be quite specific, since it is to 
be an add-on to an existing facility. 

In the selection of a specific site, some questions to be 
considered are: 

To what extent can the FSF make use of existing hardware 
and services? 

Can the FSF function efficiently without disrupting the 
efficiency of the fuel unloading facility; or better yet, 
can it improve the latter's efficiency? 

Is there ample available space at the existing site for 
the addition of an FSF? 

Does the existing site handle a sufficient quantity of 
spent fuel (i.e., cask receiving rate) to justify 
economically an FSF, inasmuch as an FSF is probably very 
sensitive to the economics of scale? 

Is the anticipated useful life span of the parent facil-
ity of sufficient duration to enable a reasonable return-
on-investment of the FSF? Ideally, the parent facility 
would have the potential of almost unlimited expansion, 
or have the potential for consuming or transshipping fuel 
at some time after its receipt, at a rate equal to 
receipt. 

Should the FSF be expected to service casks other than 
those being unloaded ;i.n the parent facility? If so, at 
what rate and mix? 

To obtain commercial opinions on a selection for a ̂ 'olocated 
FSF parent facility site, four sources were contacted and 
personally visited; Exxon, Bellevue, Washington; General 
Electric Operations, Morris, Illinois; Nucleajr Fuel"Ser-
vices, Inc., West Valley, New York; and Allied-General 
Nuclear Services, Barnwell, South Carolina. As a\means of 
orientation, presentations of the Integrated FSF\concept 
were made followed by discussions on possible Colocated FSF 
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design features. Some conclusions became obvious as the 
visits were completed. 

(, 

• The primary uncertainty in selecting any site is the 
present and future political philosophy on fuel storage 
and spent fuel reprocessing in the United S t a t e s . f ^ ) 

• The future of the construction of the ;Exxon reprocessing 
plant continues to be uncertain and may be delayed for 
years. 

• Nuclear Fuel Services, Inc., appears (politically and 
commercially) to be closed indefinitely and completely 
out of consideration. 

• The General Electric Morris, Illinois, facility is very 
impressive and exceedingly well operated, however, its 
present receiving capability is well below the 2000 MTU/ 
year rate postulated in this report but is worthy of a 
future study. 

• The AGNS/BNFP is built but is not yet licensed for spent 
fuel storage. Recently, however, AGNS was budgeted by 
DOE to prepare the necessary procedural and regulatory 
paperwork, etc., such that the Fuel Receiving and Storage 
Station (FRSS) could be licensed for operation by 1985. 
The FRSS receiving rate capability is of the same order 
of magnitude as the reference document (2) capacity, thus, 
AGNS was selected as the site for the Colocated FSF 
concept and comparative cost estimate. 

3.2 Functional Description of the Colocated Facility 

3.2.1 Summary Facility Description 

For this report, an effort was made to arrange the compo-
nents needed for an FSF into some workable array as close to 
the AGNS Fuel Receiving and Storage Station (FRSS) as prac-
tical, and to establish compatibility of the two operations. 
The conceptual arrangement seems to approach very nearly the 
optimum (Integrated, see Appendix A) concepts (see Fig-
ures 3.1 and 3.2). 

For example: 

Existing stairwell areas shown in Figure -3-1 can be- modi-
fied as cask sit-down areas for the "Test and Repair 
Stalls" and for the cask "Internals Cleaning Area." 

The existing cask crane can handle all cask movements 
needed. 
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Existing bays for off-loading and reloading casks will 
continue to be used as such. Crane, time associated with 
these bays will be reduced substantially because impact 
limiters and personnel barriers will be handled in the 
outer (new) bays. 

Areas of potentially high radiation levels are arranged 
in a compact array with those in need of the greatest 
shielding at the center. 

Extensive storage area is made available to the FRSS as 
well as the FSF. 

The Colocated FSF is envisioned as a southward extension of 
the FRSS. The core structure which houses the high radia-
tion areas is about 80 feet by 85 feet and this is the only 
added area requiring substantial foundations. The remainder 
of the 150-foot by 200-foot structure, except for the 15-ton 
crane-way supports, will require no more than conventional 
loadings for light industrial operations. One side of the 
80-foot by 85-foot core structure will be about .23 feet 
greater in overhead elevation than the other, so the roof of 
the lower side will provide room for inactive storage which 
was not available in the previous concepts. The 15-ton 
crane serves both incoming and outgoing bays as well as the 
storage and shop area between the bays. The Health Physics 
counting room is close to the receiving and departure areas, 
but well away from the high radiation areas of the complex. 

It is expected that the FSF will be capable of repairing 
damaged casks. However, casks damaged so severely that they 
cannot be opened in a normal way will be considered on a 
case-by-case basis. The contents of the casks; spent fuel, 
high level wastes, etc., will be a major consideration as to 
how it is opened and the kind of area needed to perform the 
opening or repair operations. The E-MAD Facility in Jackass 
Flats, Nevada, might serve as a central repair station. A 
facility with water-filled pits might also be used, if 
justified. 

The overall facility makeup is nearly identical to that of 
the Integrated FSF. The arrangement of the various compo-
nents is changed to the extent necessary to mate with the 
FRSS. The salient difference is that the Colocated concept 
does not have the flow-through traffic pattern; i.e., once a 
cask is off-loaded or on-loaded, the vehicle must move back 
out along the same route that it entered. This might be 
awkward for semi-trailers because of the relatively long 
distance to back up. In this .regard,., it would be well to 
develop a set of flanged wheels, similar to those used on 
the shuttle wagon, which could be attached easily to the 
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rear of a trailer to use the rails as a guide when moving 
the trailer in reverse. 

The cask on/off-loading bays (two) have the same capacity in 
this concept as in the others, but instead of both being 
able to serve for either on-loading or off-loading, each bay 
is assigned only one function. This has the effect of 
slowing down the throughput rate. On the other hand, these 
bays are not tied up during the handling of impact limiters 
and personnel barriers and this improves throughput. These 
relative attributes are discussed in more detail in Sec-
tion 4.0. 

Four test and repair stalls are provided rather than six, 
since computer simulations of the earlierjconcepts indicated 
a surplus in this area. A fifth position is provided as 
surge capacity. Since the main crane has. access only to the 
sit-down pit (former stairwell), some means must be provided 
to move the casks from the pit to the work stations. It is 
proposed to use air pallets for this. Air pallets are 
extremely maneuverable, will require only 50 psig for a 
100-ton cask, and would be far less expensive than install-
ing tracks, turntables, and wheeled dollies. 

The roof over the areas for test and repair, cleaning equip-
ment service, decontamination and contaminated storage will 
provide excellent sheltered storage for infrequently used 
equipment from both the FSF and the FRSS. It is accessible 
from the FRSS at the same floor level as at pool-side and is 
accessible from the FSF work area by elevator and stairs 
and, perhaps, a jib crane. A section could be extended to 
allow service by the 15-ton crane. 

The office area, Health Physics office, wash rooms, records 
vault, data processing room, etc., occupy about the same 
floor area as in the previous studies but in two elevations 
rather than one. A Scheduler working on the second floor of 
this complex would have an excellent field of view for 
status-checking vehicles throughout the FSF. 

3.2.2 Summary Operating Procedure 

(1) Cask systems are stopped at the security e<.-ness por-
tal* where they are surveyed for: both s< • city and 
preliminary Health Physics requirements. 

*Not shown on drawings in this report. 
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(2) Vehicles will be parked inside the security access 
portal by the commercial carriers. All subsequent 
movement within the secured area will be by plant 
motive power.. 

(3) Vehicles without excessive contamination will be 
routed to the outside washdown area and cleaned of 
road dirt. Those with excessive contamination will be 
taken inside where the vehicle will be decontaminated 
until acceptable for outside washing, and the cask 
will be decontaminated in the cask and insert cleaning 
area. 

(4) Washed vehicles will be brought into the east, or 
receiving and washdown,* bay. They will receive spot 
cleaning as required and be given an inspection for 
travel damage. 

(5) Removable personnel barriers and impact limiters will 
be taken, off and moved to a location in the shop and 
storage bay. 

(6) As soon as the cask off-loading bay is clear, the 
loaded cask will be moved into the unloading position. 
The cask will be available for immediate lift-off 
almost as soon as the vehicle is positioned. 

(7) Cask handling from the vehicle, into the Test and 
Decontamination (T&D) Pit of the FRSS, into and out of 
the Cask Unloading Pools (CUP), through decontamina-
tion and back onto the car in the cask loading bay 
will be identical to existing BNFP handling proce-
dures . 

(8) While the cask is in the T&D/CUP complex, the vehicle 
will be moved to the west bay for inspection, servic-
ing, and repair. 

(9) If periodic checking is due for cask qualification or 
if cask repair is needed, the 135-ton crane (existing 
in the FRSS) will place the cask into the test and 
repair well, onto an air pallet which will transport 
it to,a repair stall. 

*This term is retained for easier reference to the other two 
FSF concepts. In this concept, it might be better 
described as a "spot cleaning" bay. 



(10) If cask cleaning or internals changeout is needed, the 
135-ton crane will place the cask onto a dolly in the 
cask and insert-cleaning area well. This dolly is 
used to move the cask into the controlled-atmosphere 
area for processing. 

(11) When both casl: and vehicle have been processed, the 
vehicle will move into the cask loading bay to receive 
the cask. 

(12) The cask and vehicle will return to the Maintenance 
and Inspection Bay to have impact limiters reattached, 
personnel barriers set into place, and Health Physics 
checks completed. 

(13) The cask system will be returned to the parking area 
to await dispatching for its next load. 

(14) The "decontamination room" (Area 3, Figure 3-1) near-
est the center of the drawing is used to clean small 
items. 

Appendix B provides a detailed operating procedure for the 
Integrated Facility. The same general operating procedure 
also applies to the Colocated Facility. 
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1 Cleaning Area Service 
Equipment 

2 Decontaminated Parts 
Storage 

3 Decontamination Room 
4 Test and Repair Stalls 

5 Casks on Air Pallets 
6 Cask and Insert Cleaning Area 

B7) Existing Building 
(Head End AGNS—BNFP) 

COLOCATED FSF AGNS-BNFP BARNWELL, S. C. 

FIGURE 3-1 
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COLOCATED FLEET SERVICING FACILITY 

FIGURE 3-3 
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4.0 COMPUTER SIMULATION ANALYSIS OF THE INTEGRATED 
AND COLOCATED FLEET SERVICING FACILITIES 

4.1 Background 

The use of computer modeling to evaluate the performance of 
yet untested physical operating systems has proven to be 
very effective in recent years. To be modeled, a system 
needs only to be broken down into a series of "discrete 
tasks" or events as they are called. By assigning time 
parameters to each separate event, establishing interaction 
among events, and linking the events back together, the 
model of the entire operating system can be established. 

By allowing the computer model to examine the system 
behavior over a simulated time of many years, it is possible 
to study the impact of variances and interactions. Addi-
tionally, once a computer model has been established, it is 
quite easy to change parameters such as arrival rates , 
facility handling capacities, crane speeds, and cask mix-
tures. Once a parameter has been changed, the model can be 
rerun and the probable impact of this change is immediately 
visible. 

The computer simulation language chosen for this model was 
the IBM Program Product, General Purpose Simulation System 
(GPSS).(3) it is designed to aid in modeling discrete event 
systems having shared facilities of limited capacities. 

4.2 Analysis of the Integrated F3F Concept 

4.2.1 Operational Traffic Flow Patterns 

There will be three basic traffic patterns for the spent 
fuel casks and their associated vehicles in the Integrated 
FSF concept. These traffic patterns are designated as nor-
mal, contaminated, and requalif ication . Some appreciation 
of these flows is necessary to follow through the cpmputer 
analysis of the system, in which any given cask may .follow 
any possible flow path through random selection. See 
Figure 4-5. 

Normal Traffic Flow 

Any transportation system not requiring special internal 
routing for cask insert changeout, requalification or decon-
tamination will go through the normal traffic pattern.as 
shown in Figure 4-1. Note that once the cask is off-loaded, 
then the fuel unloading proceeds simultaneously with vehicle 
inspection and maintenance. Both operations must be com-
pleted before subsequent operations can begin. 
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The normal sequence is: 

Location Event 

Outside Receiving inspection, paperwork; cask and vehi-
cle smears 

(1) Washdown 

(2) Removal of personnel barriers and impact limit-
ers (as required by cask type). Removal of 
cask from vehicle 

(3) Fuel unloading (takes place simultaneously with 
next operation) 

(4) Vehicle inspection and maintenance (and repair) 

(5) Cask loading onto vehicle 

(6) Outgoing inspection. 

Traffic Flow for Contaminated Transport System 

If the incoming system is found to be contaminated to a 
degree not acceptable for normal handling (e.g., above DOT 
Limits), the components of the system will follow the path-
way shown in Figure 4-2. Cask decontamination ordinarily 
will take place in the cask and insert cleaning area, but it 
might also be done in one of the test stalls, depending on 
the nature of the contamination. Note that once the defi-
ciency is corrected, the cask (orj(vehicle) enters the queue 
of its next "normal" flow position. One should also be 
aware that some of the smaller items can be removed from a 
cask or vehicle and these can be decontaminated while the 
remainder of the system is progressing through normal chan-
nels. 

Traffic Flow for Requalification (or Repair) of Transport 
Systems 

If regualification testing is scheduled on any component of 
the cask, \':his will be done after the fuel is removed from 
the cask (potential exceptions are the TN casks which may 
require (by SAR) spent fuel to be in the cask cavity as a 
heat and radiation source during thermal and radiation 
streaming tests, respectively). At times, it may be prudent 
to remove crud from the inside of the cask before certain 
tests are done but for purposes of this evaluation, we shall 
assume that casks move directly from the unloading pits to 
the test and repair stalls. Once the tests are satisfacto-
rily completed, the cask returns to the on-loading position 
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and continues routinely through the remainder of the system 
(see Figure 4-3). Cask to be repaired will follow essen-
tially this routing, with variations dictated by circum-
stances . 

4.2.2 Events 

For the purpose of this study, the operating system was 
broken down into the separate events described in Table 4-1. 
Also given is their place of occurrence, and their durations 
for the model base case. Please refer to Figures 4-4 and 
4-5 for the location of the various work areas and flow of 
events. 

4.2.3 Assumptions 

(1) Five percent of the casks received have exterior con-
tamination requiring special attention. 

(2) A fleet of 30 rail casks with a capacity of 4.5 MTU 
each, and 15 truck casks with a capacity of 0.45 MTU 
per cask is assumed (see Reference 1). 

(3) Seventy-five percent of the fuel (by weight) arrives by 
rail and the balance by truck. 

(4) Every cask enters test and repair twice each year. 

(5) On the average, a rail cask will arrive every 24 hours 
and a truck cask will arrive every 8 hours. Individual 
rail cask arrivals may vary ±24 hours and truck cask 
arrivals may vary ±8 hours. 

(6) If a cask is found to be contaminated, and the cleaning 
area is occupied, it is not moved until the cleaning 
area is vacated. 

(7) The facility is operated 24 hours/day, every day with a 
40-minute break every 8 hours (shift change) and a 30-
minute break is scheduled 4 hours after the start of 
the shift (lunch). No new activity is begun on a cask 
during one of these scheduled breaks, but any activity 
already in progress when the break began is assumed by 
GPSS to continue without interruption. These times of 
unavailability simulate an 85% duty factor (15% slack 
time) for the employees. 

(8) All process times follow a truncated normal distribu-
tion providing a maximum time of 1.5 times the 
expected, and a minimum of 0.8 times the expected. 

- 29 -



TABLE 4-1 

OPERATING EVENTS, INTEGRATED CONCEPT 

Event 

Receiving 

Outside Decontamination 
(if necessary) 

Washdown 

Cask Off-Loading* 

Prep., Fuel Removal, 
Decontamination 

Cask On-Loading* 

Vehicle Test and Inspection 
(T&I) 

Basket Change and Internal* 
Decontamination 

Cask Test and Repair*** 
(T&R) 

Final Survey 

*Times do not include 
assumed to be 30/20 
location to another. 

**Refer to Figures 4-1, 4-2, 

***Twice each year regardless 

Average 
Time in Minutes 

Location** (Rail/Truck) 

1 125/100 

5 120/100 

2 35/25 

3 95/25 

4 565/310 

3 120/40 

6 300/180 

5 240/240 

7 2050/1300 

8 75/65 

which are 
from one 

and 4-3. 

of number of trips. 

the crane movement times 
for movement of a cask 
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4.2.4 Various Cases That Were Examined 

The objective of making many different computer runs was to 
study the impact on cask throughput time when parameters in 
the system are changed, as well as the frequency that the 
work areas are full or nearly full. The average occupancy 
of these work areas may also serve as an indicator for 
system performance. Keeping in mind, for example, that 
although the average occupancy of a 3-bay area might be 
1-1/2, it might never be full. On the other hand, it might 
be full more than 40% of the time and empty the rest of the 
time. This is why average occupancy factors alone are not 
conclusive data. The analyses of the results will indicate 
average occupancy, actual occupancy, and time spent in 
queues preceding each work station. The examination of 
queues will also serve to point out bottlenecks in the 
system, since a queue will always develop in front of a 
bottleneck. 

Five runs were made, each simulating two years of facility 
operation. The first run, or base case, was based on the 
assumptions noted in Section 4.2.3. In subsequent runs, one 
parameter was varied in order to study its effect on the 
system. The five cases are described below: 

Case 1 - Base Case 

To be used as the primary case (2000 MTU/year throughput) 
to which the other cases are compared. See Table 4-1. 

• Case 2 - 100% Duty Factor 

In this case, all facilities and personnel are always 
available, permitting the study of the impact of attain-
ing 100% productivity. 

Case 3 - Slower Vehicle T&I 

Vehicle T&I times were increased by a factor of two over 
the base case to determine system sensitivity to T&I 
times. 

Case 4 - 3000 MTU/Year Receiving Rate 

Throughput rate was increased by 50% to evaluate the 
impact on operating capacity. 

Case 5 - 10% Contaminated Casks 

££he number of excessively contaminated casks arriving at 
the facility was increased to 10% to evaluate this 
parameter on plant operation. 
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Data from the 5 cases are presented in Table 4-2 and the 
results summarized below. 

4.2.5 Discussion of the Various Cases 

Case 1 

Case 1 is a reference point for the other four cases. This 
case simulates the facility under assumed circumstances, 
many of which are only roughly defined. Since some assump-
tions are not totally fixed, they have been varied in later 
runs to examine the sensitivity to those changes. In all 
the runs, the washdown area was utilized less than 10% of 
the time and is, therefore, insensitive to all changes in 
Cases 2 through?,, 5. 

Facilities ̂ .at are not duplicated (e.g., the heavy crane 
and the cleaning/decontamination area) are of particular 
interest. When occupied, they can block the flow of casks 
through the system, thus becoming likely bottlenecks. In 
all cases, however, the average queue in front of these 
facilities was negligible. The cask throughput times for 
both rail and truck serve as indicators to system perfor-
mance. These times are defined as the interval between cask 
arrival and cask departure. For the base case, these times 
are 1811 minutes for a rail cask and 835 minutes for a truck 
cask. The crane utilization is 18% and the cleaning area is 
occupied 14% of the time. Also, note that the cask loading 
area is sometimes full, even though its average occupancy as 
shown in Table 4-2 is only about 50%. Also, the vehicle T&I 
area sometimes services four vehicles simultaneously while 
its average is less than one. 

To gain further insight into system performance, the data 
produced by the computer simulation were summarized in 
Figures 4-6 through 4-11. Figure 4-6 shows that the cask 
loading area is empty 60% of the time and full less than 
10%. Also, note the cask repair bays are occupied infre-
quently (see Figures 4-9 and 4-10) as is the vehicle T&I 
area (see Figure 4-11). Although there are times that the 
vehicle T&I areas are full, the third and fourth slots are 
occupied less than 2% of the time. 

Case 2 

Making all personnel and facilities 100% available had 
little impact on the system. The reduction of throughput 
times was less than 4%, indicating that the 15% slack time 
allowed for in the basic assumption would probably have been 
idle time anyway on the average. Aside from this and the 
lower utilization of the crane, there would be no obvious 
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TABLE 4-2 

A SUMMARY OP THE RESULTS OBTAINED FROM COMPUTER 
SIMULATION ANALYSIS OF THE INTEGRATED FLEET SERVICING FACILITY 

u> u> 

The Average Number of Casks in an Area i. 
,Cases 3000 MTU/yr 10% 

Base 100% Manpower Doubled Receiving Contaminated 
Area Slotsh- Case Availability T&I Time Date Casks 

1 2 3 4 5 

Cask Loading 2 0.50 0.40 0.50 0.75 0.50 
Cleaning Area 1 0.14 0.14 0.15 0.23 0.18 
Rail Fuel Unloading 2 0.49 0.48 0.52 0.70 0.49 
Truck Fuel Unloading 3 0.90 0.87 1.01 1.42 0.90 
Rail Cask T&R 3 0.33 0.32 0.31 0.46 0.32 
Truck Cask T&R 3 0.09 0.09 0.08 0.14 0.10 
Vehicle T&I 4 0.66 0.66 1.31 0.98 0.66 
Heavy Crane 1 0.18 0.10 0.18 0.27 0.19 

Rail Time (min) 1811 1777 1844 1840 1812 
Truck Time (min) 835 810 885 863 852 

Please refer to histograms (Figures 4-6 through 4-18) for further details. 



advantage to attaining more than 85% availability out of the 
system components. 

Case 3 

When the vehicle T&I times were doubled, the throughput time 
was increased by only about 2% for rail casks, while truck 
cask time increased by 6%. 

The most obvious change in the system is the occupancy of 
the vehicle T&I area. A. comparison of Figures 4-11 to 4-14 
shows that, although the average number in T&I has doubled, 
it is full very infrequently. The third slot, however, is 
occupied a significant amount of the time as indicated in 
Figure 4-14. 

The casks remain in the fuel unloading areas while awaiting 
the vehicle to leave the T&I area, thus causing a shift in 
the distribution of casks in the fuel unloading areas. Note 
that this effect is less pronounced in the case of rail 
casks (compare Figure 4-7 and Figure 4-12) than with truck 
casks (compare Figure 4-8 and Figure 4-13). 

The average wait by a cask for its vehicle was 50 minutes, 
and almost 55% of the casks waited, as compared to an 
average wait of less than one minute for only 1% of the 
casks in the base case. This waiting time is the main 
contributor for the increased throughput times. 

Case 4 

This run, which simulates arrivals of 3000 MTU/year, caused 
the use of the 150-ton crane to rise to 27% and caused a 
shift in the distributions. Compare Figures 4-6 to 4-15; 
4-7 to 4-16, 4-8 to 4-17, and 4-11 to 4-18. Note that a 50% 
increase in arrivals translated directly to a 50% increase 
in average occupancy of most facilities, but the throughput 
times increased by much less than that. No bottlenecks 
appeared and the system, as modeled, performed very 
effectively. 

Case 5 

Since a contaminated cask uses the heavy crane more and also 
requires occupancy of the cleaning area, it might be 
expected that the number of contaminated casks would cause 
an increase in the utilization of these facilities. Sur-
prisingly, however, there is virtually no impact on through-
put times due to doubling the number of contaminated casks. 
There was no impact on crane utilization and although there 
was a 30% increase in the utilization of the cleaning area, 
it is still empty 82% of the time (see Table 4-2). It 
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appears that there would be no problem in handling an 
increased number of contaminated casks unless the cleaning 
area becomes crowded due to an increase in basket change 
requirements or if decontamination times are really greater 
than currently estimated. 

4.2.6 Conclusions of Simulation Analysis 

Of all the parameters analyzed, it appears that vehicle T&I 
times had the greatest direct impact on cask throughput 
times. Case 3, summarized in Table 4-2, shows that an 
increase of the vehicle T&I times by a factor of 2 might 
cause an increase in throughput time. The total time 
required for vehicle T&I is an important value to be deter-
mined accurately in actual practice, particularly, if it 
exceeds the time that a cask spends in the fuel unloading 
cycle. The casks that are awaiting vehicles for on-loading 
are usually in the fuel unloading area, occupying needed 
space critical to the flow of the system. 

The overall system performance was very good and insensitive 
to most perturbations. It seems that the design criteria 
for a 2000 MTU/year facility is extremely conservative, 
since at 3000 MTU/year the throughput times were almost the 
same. Note that the third rail and truck cask T&R pit was 
almost never used, and the second was only rarely used. If 
the assumed model is accurate, there should be absolutely no 
impact in the removal of the third slots for both cask 
types. The fuel unloading areas were full infrequently; and 
consideration might be given to reducing the total number of 
these, keeping in mind, however, that a more in-depth relia-
bility study of these facilities would be well advised 
before such action. 

4.3 Analysis of the Colocated FSF Concept 

4.3.1 Operational Traffic Flow Patterns 

As in the Integrated concept (Section 4.2.1), the Colocated 
Facility provides three basic traffic patterns for the spent 
fuel casks and their associated vehicles. A description of 
each traffic flow pattern follows. 

Normal Traffic Flow 

Any transportation system not requiring special internal 
routing for cask insert changeout, r equal i f i cat ion , or 
decontamination will go through the normal traffic pattern. 
Referring to Figure 4-19, the sequence is: 
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Location Event 

(1) Receiving and inspection 

(2) Washdown pad — cask and vehicle smears (prior to 
washdown 

(3) Removal of impact limiters and personnel barriers 
(as required by cask type) 

(4) Cask off-loading (see below for cask operations 
during Steps 5 and 6) 

(5) Paint removal, sandblasting (as required), 
vehicle survey 

(6) Vehicle maintenance 

(7) Cask on-loading 

(8) Attachment of impact limiters, personnel barrier 
(as required) 

(9) Outgoing inspection — final survey, paperwork 
check. 

While the vehicle moves from Position 4 to 7 via the FSF 
(4 to 5 to 6 to 7), the cask moves from 4 to 7 via the FRSS 
(4 to A to B to C to D to 7), as follows. 

Location Event 

(4) Cask off-loading 

(A) Off-loaded cask surge area 

(B) Cooldown (if required), flushing, and filling 

(C) Fuel unloading 

(D) Reassembly and decontamination 

(7) Cask on-loading 

Traffic Flow for Contaminated Transport System and Internals 
Changeout 

If the incoming system is found to be contaminated to a 
degree not acceptable for normal handling, its routing will 
differ from the normal routing in only two ways. The system 
will bypass the outside washdown area and go directly to the 
unloading bay. The cask will then go from location 4 
(Figure 4-19) to location E, cask decontamination, then back 
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to the normal sequence at location A. The vehicle is 
cleaned prior to moving to the Maintenance and Inspection 
Bay, location 6, but its routing is not affected at other 
than the pause at location 3. 

Casks for which internals are to be changed will follow the 
same routing and will be sent to location E after being 
unloaded. 

Traffic Flow for Requalification (or Repair) of Transport 
Systems 

If requalification testing is scheduled for sny component(s) 
of the cask, this will be done after the spent fuel is 
removed from the cask (see Section 4.2.1 for possible excep-
tions). This routing involves a simple detour to location F 
(Figure 4-19) after being decontaminated at location D, and 
prior to cask on-loading. Casks to be repaired will follow 
essentially the same routing, but the routing will be sub-
ject to variation according to circumstances. 

4.3.2 Events 

The events used in the analysis of this system are presented 
in Table 4-3. 

4.3.3 Assumptions 

The assumptions used in the analysis of the Colocated 
Facility are the same as listed in Section 4.2.3 for the 
Integrated Facility. 

4.3.4 Various Cases That Were Examined 

The simulation approach for the Colocated Facility is the 
same as for the Integrated Facility. Since the flow of 
casks is very similar for both designs, the original model 
was modified to simulate the Colocated approach. The event 
times were changed to reflect the wet cask unloading pro-
cess, and storage slots were reduced or increased to corre-
spond with the Colocated design. Please refer to Table 4-3 
and Figure 4-19 for event times and locations. 

Five computer runs were made. As before, each run was 
designed to study the impact of varying a single parameter 
over the two-year study period. The cases and their 
objectives are listed below: 

Case 1 - Base Case 

To be used as reference case (2000 MTU/year as uranium 
metal). 
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TABLE 4-3 

OPERATING EVENTS, COLOCATED CONCEPT 

Event 

Receiving 

Extraordinary Decon 

Washdown 
Remove Impact Limiters and 
Personnel Barriers 

Cask Off-Loading 

T&D and CUP 

Cask On-Loading 

Reassemble Impact Limiters 
and Personnel Barriers 
Vehicle T&I 

Basket Change 

Cask T&R** 

Final Survey 

Location* 

1 

3 

2 

3 

A--B-C-D 

7 

8 

6 

E 

F 

9 

Average 
Time in Minutes 

(Rail/Truck) 

125/100 

120/120 

35/25 

60/40 

45/30 

1125/470 

45/30 

75/45 

300/130 

240/240 

2050/1300 

75/65 

•Location identification as marked on Figure 4-19. 

**Cask tested twice a year, regardless of number of trips. 
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Case 2 - Two Light Duty Cranes 

Study the benefit that might be obtained from having a 
15-ton light duty crane at .both the receiving and departing 
ends of the facility. // 

Case 3 - 10% Contaminated Casks 

To study the impact of increased use of process areas caused 
by contaminated casks. 

Case 4 - No Cask Maintenance, Riepair, or Internal Changeout 

Roughly simulates the existing facility and can be used as a 
reference case to measure the effect of the Colocated PSF on 
the parent plant operations. 

Case 5 - Larger Facility 

The CUP and cask maintenance capacities were increased to 
study the impact effect. 

4.3.5 Discussion of the Various Cases 

The five basic cases are discussed individually in this 
section and a summary is presented in Table 4-4. 

Case 1 - Base Case 

This case serves as a reference point for comparison to the 
other four cases. The casks flowed smoothly through the 
system with average times of 2440 minutes for a rail cask 
and 1442 minutes for a truck cask. Table 4-4 and Fig-
ures 4-20 through 4-22 provide data concerning this run. 
Note in Table 4-4 that the cask unloading pool (CUP) had an 
average of 1.3 casks while Figure 4-21 shows that it was 
filled to capacity 45% of the time. This situation indi-
cates that the CUP could be a bottleneck, but the average 
wait for entering this location was only one half of an 
hour. The run also showed that 35% of the casks were 
waiting before entering the area. 

The T&D pit was occupied by an average of 1.8 casks and was 
filled to capacity over 20% of the time. The Vehicle 
Maintenance and Inspection area, which also serves as the 
point for replacement of the personnel barrier and impact 
limiters, contained an average of over one cask equal to 55% 
occupancy. This area always had a very small queue, and the 
equipment that waited were vehicles needing maintenance. 
However, the vehicle maintenance waiting times anticipated 
for this design were short enough so that the vehicle was 
always ready and waiting for cask arrival. Another computer 
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TABLE 4-4 

A SUMMARY OF THE RESULTS OBTAINED FROM COMPUTER 
SIMULATION ANALYSIS OF THE COLOCATED FLEET SERVICING FACILITY 

The Average Number of Casks in an Area 
^Cases 

Base 2 Light 10% No Cask Larger 
Area Slots^ Case Cranes Contamination Maintenance Facility 

1 2 3 4 5 
Receiving & Wash 2 0.19 0 „ 15 0.19 0.18 0.17 
Cask Unloading 1 0.06 0.06 0.08 0.06 0.04 
Cask Cleaning 1 0.12 0.12 0.16 0.04 0.11* 
T&D Pit 4 1.80 1.80 1.77 1.82 1.69 
CUP 2 1.31 1.31 1.31 1.31 1.28* 
Cask Loading 1 0.17 0.14 0.18 0.17 0.17 
Cask T&R 4 0.43 0.43 0.43 — 0.43 
Maint. and Insp. 2 1.07 1.06 1.07 1.08 1.07 
Heavy Crane - 0.29 0.29 0.29 0.28 0.29 
Light Crane 0.30 0.30 0.30 0.30 

Turnaround Rail (min) 2440 2370 2435 1920 2417 
Truck (min) 1442 1415 1450 1400 1393 

*Special case; the capacity increased for this run. 



run indicated that even if these waiting tiroes were 50% 
longer, there would be no real impact on turnaround. 

The utilization times of the 15-ton light crane and the 
135-ton heavy crane were 33% and 29%, respectively, indicat-
ing no potential bottlenecks. The queue for the 135-ton 
heavy crane averaged 0.6 cask waiting less than 10 minutes. 
This situation, by no means, indicates a need for a second 
heavy crane. The cask cleaning and basket change area was 
used only 12% of the time. 

The histograms in Figures 4-20 and 4-22 revealed more about 
system performance; for example, the Receiving and Washdown 
area (Figure 4-20) was full only 2% of the time, while the 
cask T&R area (see Figure 4-22) contained more than two 
casks only 10% of the time, and was never filled. 

Case 2 

There seems to be little effect on operations by having two 
light-duty cranes available for impact limiters and person-
nel barrier removal and replacement. The computer run shows 
that if there were two cranes in use, they would be used at 
the same time only 3% of the time. However, two cranes do 
reduce waiting times and allow the cask to enter and depart 
at a greater rate, thus, slightly decreasing utilization and 
turnaround time. The decrease in utilization here indicates 
that some of the use in the base case is due to slots being 
utilized as cask surge storage a r e a s , rather than 
exclusively for production. 

Case 3 

In this case, the number of contaminated casks received was 
increased to 10%. It would be expected that doubling the 
number of contaminated casks received would cause an 
increase in the turnaround time. This run revealed, how-
ever, that was not the case as. the turnaround time was not 
affected. In the base case, the cask cleaning area was 
occupied only 12% of the time and rose to 16% here. Each 
cask was serviced immediately, however, thus having no 
impact on the performance of the system. It is also evident 
that increased decontamination time for these casks would 
not significantly affect turnaround time. 

Case 4 

This particular run ignores all areas and events that would 
take place in a Colocated FSF attached to the BNFP. <> That 
is, there is no FSF cask or vehicle maintenance, and the 
sole objective is to unload spent fuel, decontaminate the 
cask, and return it to its scheduled destination. By 
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comparing this run to the base case, the impact of cask 
maintenance on total turnaround time becomes evident; for 
example, the turnaround times for this case are 1920 minutes 
for rail, and 1400 m i n u t e s for truck, c o m p a r e d to 
2440 minutes and 1442 minutes in the base case. The rail 
time is more drastically reduced, owing to the longer 
maintenance time on a rail cask than on a truck cask. 

It is interesting to note that the average turnaround time 
for casks in the base case is only 540 minutes longer for 
rail, and 42 minutes longer for truck, considerably shorter 
times than would be required to process them in an Indepen-
dent FSF. The times of 1920 minutes and 1400 minutes also 
represent the turnaround time expected in the ba&e case for 
a typical cask requiring no maintenance. 

Case 5 

Since the two CUP(s) seemed to be the most highly utilized 
in the base case, its capacity was increased to three for 
this run. Additionally, since many casks had to wait for 
entry to the Cask Maintenance area, its capacity was 
increased to two. These changes dropped the average 
turnaround times by about 30 minutes. The impact was less 
than expected, but further study revealed that the third 
slot in COP was used only 7% of the time (see Figure 4-23) 
and the second slot in the Cask Maintenance area was used 
less than 1% of the time. Since the extra facilities added 
were seldom used, their added benefit becomes quite mar-
ginal . 

4.3.6 Conclusions of Simulation Analysis 

On a comparative basis, the Colocated FSF concept with wet 
unloading is not capable of producing turnaround times as 
fast as the Integrated FSF Facility with dry unloading. 
Almost all of the extra time involved is due to the unload-
ing method rather than FSF concept, per se. The fuel 
unloading method alone accounts for an eight-hour increase 
in the minimum throughput time for a cask. 

Since the occupancy of any of the facilities barely exceeds 
60%, there is no strong evidence that increasing the size of 
the CUP(s) or the T&D pit would in turn decrease throughput 
times. Recall from the base case that the average wait for 
these facilities was less than one-half hour, with less than 
40% of the casks waiting. 

At 2000 MTU, the system does not seem to be approaching 
saturation or to begin to suffer from congestion. A run was 
made with cask arrivals simulating 1100 MTU/year and the 
turnaround times were only slightly lower, indicating that 
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there are no excessive waiting times due to crowding in the 
base case. 

There are a few operational considerations that were 
revealed by the study. One situation that could cause 
problems is that both casks in the CUP may be ready to enter 
the cask cleaning area when it is occupied. Should this 
happen, space must be available to temporarily set a cask 
while the transfers are made. It is likely, but there is no 
guarantee that there would be a free area in the T&D pit. 
If this situation does occur, the net turnaround time is 
increased because of the extra crane movement that is 
required. 

The GPSS analysis also shows that some of the casks that 
arrived at the Colocated FSP with excess outside contami-
nation were delayed entry because of the cleaning area being 
occupied. This delay added, on the average, an additional 
35 minutes to a contaminated cask's turnaround time. 
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INTEGRATED FSF GENERAL OPERATIONAL FLOW PATTERN 

FIGURE 4-18 
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5.0 COST ANALYSIS OF THE INTEGRATED 
AND COLOCATED FSF CONCEPTS 

5.1 Cost Estimate of the Integrated Concept and Comparison 
to the Reference Independent (FSF) Concept 

5.1.1 Scope 

This estimate covers the project costs for the construction 
of an Integrated Fleet Servicing Facility for receiving, 
inspecting, and servicing spent fuel casks and vehicles. 
This includes all facilities and equipment necessary for 
preventative/corrective maintenance and license compliance 
inspection services on casks, rail cars, and tractor trailer 
systems. 
Facilities and services that are normally found at fuel 
receiving stations are not included in this estimate, 
because of the integrated nature of the concept. 

5.1.2 Assumptions 

In addition to the assumptions listed below, further infor-
mation is provided in the Independent FSF Study'2' and the 
Facility description, Section 2, of this report. 

Facility^is to be integrated with a fuels reprocessing 
plant-

The companion facility will be designed for dry unloading 
and has a rated capacity of 2000 MTU/year. 

No special provision is made for receiving extensively 
damaged casks but, once received, will be examined and a 
future course of action made on a case-by-case basis. 

Facility will handle existing U. S. certified casks and 
all casks presently undergoing certification. 

Facility will be Government owned; casks and carriers 
privately owned. 

5.1.3 Method of Estimating 

The estimate is based on drawings and specifications, con-
ceptual design descriptions, and other back-up information 
provided by Design Engineers. 

Material take-offs were made wherever sufficient detai1 was 
shown on the drawings. For certain work such as painting 
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and finish items, allowances were included based on 
historical data. 

5.1.4 Labor 

Labor rates were based on a typical Southeast location. 
Detail and support for these rates are i n c l u d e d in 
Tables 5-2 and 5-3. Construction of the Facilities has been 
assumed to be on a standard 40-hour work week and no 
allowance has been made for overtime or additional shifts. 

5.1.5 Material 

The cost of all material and equipment is FOB, job-site, to 
be erectsd by an on-site Contractor. Pricing for construc-
tion materials and equipment was based on historical 
information from similar Southeast construction sites. 

5.1.6 Sales Tax 

Sales tax, at 5% on materials, has been included in indirect 
costs. 

5.1.7 Indirect Costs 

Indirect costs, including field distributables and payroll, 
burdens and mark-up (Fees), are shown on a separate summary. 
See Appendix D. 

5.1.8 Escalation 

All prices are based on third quarter FY 197 9. Costs have 
not been escalated beyond that point. 

5.1.9 Contingency 

A contingency of approximately 30% was applied to the proj-
ect, as presently defined. It is not intended to cover 
changes in scope, changes in Federal or State regulations, 
changes in location or changes in schedule. 

5.1.10 Cost Exclusions 

.... (1.) . Permits and Licenses 

(2) Costs of any additional land 

(3) Spare parts (except for installed equipment as listed 
and recommended by the manufacturer) 

(4) Construction models of Facilities or equipment 
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(5) Research and development except where considered a part 
of a purchase order to a Vendor. 

(6) Government's administrative costs. 

(7) Tornado resistant construction. 

(8) Safeguard requirements in addition to those provided by 
the parent facility (PRSS). 

5.1.11 Contracting Method 

The method of contracting assumed is that the project will 
be let to a Cost Plus Fixed Fee Contractor with certain 
portions of the work subcontracted. 

5.1.12 Supporting Tables 

Table 5-1 is a summary of the project by budget category. 

Table 5-2 is a listing of craft wage rates used in this 
estimate. 

Table 5-3 is a listing of composite crews used in this 
estimate. 

Appendix D is a detailed cost estimate. 

5.1.13 Cost Comparison of the Integrated FSF vs Independent 
FSF 

Table 5-5, page 71, presents a. comparison of total project 
cost of the Integrated Design vs the Independent Design 
Spent Fuel Cask FSF. The probable cost of an Integrated FSF 
is about $13 million, which is roughly half the cost of the 
reference Independent FSF. 

5.2 Cost Estimate of the Colocated Design Concept 

5.2.1 Scope 

This estimate covers the project costs for the construction 
of a Colocated Fleet Servicing Facility for receiving, 
inspecting, and servicing spent fuel, casks and. vehicles.. 
This includes' all facilities and equipment necessary for 
preventative/corrective maintenance and license compliance 
inspection services on casks, rail cars, and tractor trailer 
systems. 

Facilities and services that are normally required and 
supplied at spent fuel receiving stations are not included 
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TABLE 5-1 

INTEGRATED FSF DESIGN CONCEPT PROJECT SUMMARY 

TOTAL $ IN THOUSANDS 
THIRD QUARTER FY 1979 

Engineering Design 1,580 

Land and Land Rights -0-

Construction 8,120 
Improvements to Land 90 
New Building Costs 4,190 
Bldg. Modifications -0-
Special Facilities 3,710 
Outside Utilities 20 
Standard Equipment 110 

SUBTOTAL 9,700 

Contingency at 30% Approximate 2,900 

TOTAL PROJECT IN THIRD QUARTER 
FY 1979 IN THOUSANDS $12,600 
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TABLE 5-2 

LABOR RATES 

CAPITAL LINE ITEM CONSTRUCTION SOC^ESAST USA 

CPFF* RATES -
// ;; h 

TH1 F.r, QUARTER FY 1979 // ;; h Base ..Vvinges Adjusted 
fi Craft $/hour; ; S/hour Rate $/hour 

Insulator/Asbestos Worker 11.00 2.10 13.10 
Boiler Maker 11. 25 2.20 13.75 
Brick Mason 10.05 .40 10.45 
Carpenter 6.30 .40 6.70 
Cement Finisher 8.30 .60 9.90 
Electrician 10. 60 1.65 12.25 
Electrician Helper 7.75 1.10 8.85 
Iron Worker 10. 30 1.35 11.65 
Iron Worker Welder 10.50 1.35 11.85 
Laborer 6.05 .50 6.55 
Millwright 10. 60 .60 11.20 
Operating Engineer, Heavy Equipment 10.20 1.10 11.30 
Operating Engineer, Medium Equipment 8,80 1.10 9.90 
Operating Engineer, Light Equipment 8.20 1.10 9.30 
Painter 8. 95 .60 9.55 
Pipefitter 11.75 1.10 12.85 
Pipefitter Helper 7.75 1.10 8.85 
Sheetmetal Worker 10.35 .50 10.85 
Teamster 6.80 .50 7.30 
Roofer 8.05 .50 8.55 
Sprinkler Fitter 11.65 1. 90 13.55 

*CPFF - Cost Plus Fixed Fee. 
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TABLE 5-3 

COMPOSITE CREW RATES SOUTHEAST USA 

Activity Crew Rate 

Earthwork (Hand and Machine) 10.74 

Concrete 8.77 

Structural Steel 11.77 

Electrical 11.50 

Equipment Erection 10.34 

Piping 12.00 

Instrumentation 12.14 

Demolition 7.78 

Painting and Insulation ; 11.53 

HVAC and Sheet Metal 10.85 
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in this estimate, because of the Colocated/attached nature 
of the concept. 

5.2.2 Assumptions 

In addition to the; assumptions listed below, further infor-
mation is provided in the Independent FSF Study and the 
Facility Description, Section 2, of this report. 

• Facility is to be colocated with the BNFP, FRSS, 
Barnwell, South Carolina. 

The companion facility, BNFP, is designed for wet 
unloading with an assumed receiving c a p a c i t y of 
2000 MTU/year.* 

No special provisions are made for receiving extensively 
damaged casks but, once received, will be examined and 
the future course of action made on a case-by-case basis. 

Facility will handle U. S. certified casks as well as 
those currently in the certification process. 

Facility will be Government owned; casks and carriers 
privately owned. 

5.2.3 Method of Estimating 

The estimate is based on sketches and specifications, con-
ceptual design descriptions, and other back-up information 
provided by Design Engineers. 

Material take-offs were made wherever sufficient detail was 
shown on the drawings. For certain work such as painting 
and finish items, allowances were included based on histori-
cal data. 

5.2.4 Labor 

Labor rates were based on a typical Southeast location. 
Detail and support for these rates are included in 
Tables 5-2 and 5-3. Construction of the Facilities has been 
assumed to be on a standard 4 0-hour work week and no allow-
ance has been made for overtime or additional shifts. 
Modifications to existing facilities (BNFP, FRSS) are to be 
accomplished while off-stream. 

/ < • < 

*Th;s[ is in excess of the designed receiving rate of 
1501/MTU/year; however, 2000 MTU/year is used to maintain a 
common capacity factor among the three FSF modes. 
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5.2.5 Material 

The cost of all material and equipment is FOB job-site, to 
be erected by an on-site Contractor. Pricing for construc-
tion materials and equipment was based on historical infor-
mation from similar Southeast construction sites. 

i.) 5.2.6 Sales Tax 

Sales tax, at 5% on materials, has been included in indirect 
costs. 

5.2.7 Indirect Costs 

Indirect costs, including field distributables and payroll, 
burdens and mark-up (Fees), are approximately 45% and 3%, 
the same as used for the integrated Facility. 

5.2.8 Escalation "'<•'-

All prices are based on third quarter FY 1979. Costs have 
not been escalated beyond that point. 

5.2.9 Contingency 

A contingency of approximately 30% was applied to the proj-
ect as presently defined. It is not intended to cover 
changes in scope, changes in Federal or State regulations, 
changes in location or changes in schedule. 

5.2.10 Cost Exclusions 

Permits and Licenses 

Costs of any additional land 

Spare parts (except for installed equipment as listed 
and recommended by the manufacturer) 

Construction models of Facilities or equipment 

Research ana development except where considered a part 
of a purchase order to a Vendor 

Government's administrative costs 

Tornado resistant construction 

Utility tie-ins to be done by the Operating Contractor 

Safeguard requiremtits in addition to those provir" b" 
the parent facility (FRSS). 
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5.2.11 Contracting Method 

The method of contracting assumed is that the project will 
be let to a Cost Plus Fixed Fee Contractor with certain 
portions of the work subcontracted. 

5.2.12 Supporting Tables 

Table 5-2 is a listing of craft wage rates used in this 
estimate. 

Table 5-3 is a listing of composite crews used in this 
estimate. 

Table 5-4 is a summary of the project by budget category. 

Appendix E is a detailed cost estimate. 

Cost Comparison of the Independent FSF, and 
Colocated FSF(S) 

Table 5-5 presents a comparison of total project cost of the 
Integrated, Independent, and Colocated Spent Fuel Cask 
FSF(S). The probable cost of the Colocated FSF is about 
$16 million, which is roughly two-thirds the cost of the 
reference Independent FSF. 

5.3 A Summary Cost Comparison of the Three Fleet Servicing 
Facility Concepts (Independent, Integrated, Colocated) 

The total project costs for the Independent FSF previously 
estimated in mid-year 1978 dollars was adjusted upward to 
third quarter 1979 dollars to allow a cost comparison in the 
same third quarter 1979 dollars of the Integrated and 
Colocated FSF(S). The self-sufficient Independent FSF was 
estimated at $26 M, Integrated at approximately $13 M and 
the Colocated (attached to the BNFP, Barnwell, South Caro-
lina) at approximately $16 M which is summarized in 
Table 5-4. In using Table 5-5, the reader should be aware 
that the total capital costs of the Independent, Integrated, 
and Colocated FSF are comparable; however, there are 
significant differences in the individual portions that make 
up the total costs. For this reason, a direct comparison on 
an item-by-item basis should not be attempted; i.e., land 
and land rights cost is zero for the Colocated Facility at 
BNFP, but it is a significant but unknown amount for the 
Independent Facility. 

An example of a true cost difference is the main bay box 
crane in the Independent Facility at $770 ,000 (direct) and 

- 69 -



TABLE 5-4 

COLOCATED FSF DESIGN CONCEPT PROJECT SUMMARY 

Engineering Design 
Land & Land Rights 
Construction 

Improvements to Land 
New Building Costs 
Building Modifications 
Special Facilities 
Outside Utilities 
Standard Equipment 

SUBTOTAL 

Contingency at 30% Approximate 

TOTAL PROJECT IN THIRD QUARTER 
FY 1979 IN THOUSANDS 

TOTAL $ IN THOUSANDS 
THIRD QUARTER - FY 1979 

) 2,000 
- 0 -

9,900 
510 1) 

4,850 ii 
140 

3,850 
440 
110 

11/ 900 

3, 600 

$15, 500 
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TABLE 5-5 

INDEPENDENT/INTEGRATED/COLOCATED FSF DESIGN CONCEPT 
COST COMPARISON 

Total $ in Thousands Third Quarter - FY 1979 
Independent Design Integrated Design Colocated Design 

Engineering Design 
Land and Land Rights 
Construction 

Improvements to Land 
New Building Cost 
Building Modifications 
Special Facilities 
Outside Utilities 
Standard Equipment 

500 
„6,050 
I -0-
9,900 

310 
410 

3,030 
-0-* 

17,170 
90 

4,190 
-0-

3,710 
20 

110 

1,580 
-0-

8,120 
510 

4,850 
140 

3,850 
440 
110 

2,000 
-0-

9,900 

SUBTOTAL 20,200 9,700 11,900 

Contingency at 30% approximate 6,100 2,900 3,600 

TOTAL PROJECT IN THIRD QUARTER 
FY 1979 $ IN THOUSANDS $26,300 $12,600 $15,500 

*Not included in scope of the estimate. 



in the Colocated Facility at zero because of shared use of 
the existing BNFP crane. 

The Integrated Facility cost estimate is zero for demolition 
and/or relocation work in land improvements, building modi-
fications, special facilities, and outside utilities; but in 
the Colocated Facility cost estimate, these categories have 
substantial dollar amounts. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

(1) No facilities presently receiving, or capable of 
receiving, spent fuel have FSF capabilities, nor are 
there any "third party" facilities providing all these 
needed services to casks, rail cars, and/or tractor-
trailers. This lack of capability in the U. S. is of 
concern to GAO. Thus, a need is indicated for FSF's, 
or their equivalent, at the various sites to provide 
high quality servicing, maintenance, and requal if ica-
tion of transportation systems by an organization 
independent of owners or users. 

(2) The development of independent and integrated FSF con-
cepts is useful in establishing the anticipated 
maximum-to-minimum capital cost range for a facility 
capable of performing the functions described in 
Sections 2.2 and 3.2. 

(3) The estimated capital costs for independent, inte-
grated, and colocated FSF's are approximately $26 mil-
lion, $13 million, and $16 million, respectively, in 
1979 dollars. 

(4) Since an FSF is envisioned as providing servicing, 
maintenance, minor repair, testing, and requalifica-
tion services in or near a parent facility, a trans-
portation system will be inspected and requalified to 
the extent required each time it is turned; around. 
Present practice does not feature this coordinated 
approach since as many as three or four different and 
widely separated groups provide some minimal functions 
but not to the depth that would be accomplished at an 
FSF. 

(5) Cask out-of-service (and, consequently, out-of-
revenue) time will be reduced to a minimum for an 
integrated or a colocated FSF for two reasons? namely, 
transportation time to a remotely located service site 
will be eliminated; in addition, services and tests at 
an FSF (including an independent FSF,) would be per-
formed by experienced crews performing the work as 
their primary function rather than as an occasional 
secondary job as is expected to be the case at a 
nondedicated remote service facility. 

(6) Cask requalification compliance applies to each sig-
nificant component of a cask system, not just a single 
cask body. As fleet sizes grow and components may 
increasingly be interchanged, a central control system 
at each FSF may provide compliance assurance more 
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economically than can a number of small, decentral-
ized, single purpose facilities, Additional studies 
are needed to quantify the importance of the central 
control system concept. 

(7) An FSP colocated with the BNFP should approach very 
nearly the theoretical capital cost and efficiency of 
the integrated concept for spent fuel systems. 

(8) Since the FSF concept provides a positive response to 
the criticism of the GAO regarding cask maintenance, 
it is recommended that studies continue on the FSF 
with greater emphasis placed on the more feasible 
near-term concepts, initially, a GPSS analysis of the 
independent FSF concept is needed to support a com-
plete examination of logistic and optimization studies 
of the three concepts. Following these studies, a 
detailed analysis of the operating costs of the facil-
ities must be made. In the near term, the establish-
ment of an FSF colocated with an existing facility may 
prove to be advantageous. For the longer range, an 
FSF integrated into an appropriate facility may prove 
to be the most efficient and leaf/t expensive. The 
above mentioned studies would be expected to strongly 
influence the most feasible concepts that should be 
carried through to a more detailed design study. 

(9) Cask owners and carriers should be contacted to deter-
mine their interest and participation in FSF design, 
construction, and/or operations, as well as ownership 
and funding options. 

(10) A cost analysis of potential return-on-investment for 
an FSF is w a r r a n t e d . T h i s should i n c l u d e a 
fleet-size/cask-flow sensitivity analysis. 

(11) Any further studies or design work on FSF's should 
provide for transport systems in addition to those for 
spent fuel (i.e., high- intermediate-, and low-level 
wastes, TRO, etc.). 
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APPENDIX A 

DESCRIPTION OF THE INTEGRATED 
FLEET SERVICING FACILITY AREAS 



1.0 DESCRIPTION OF THE INTEGRATED FACILITY AREAS 

1.1 Washdown 

The washdown bay serves three purposes, namely: 

Road dirt and film are removed from the transportation 
systems allowing the effluent water to be controlled 

It serves as an air lock between the fuel unloading bay 
and the outside 

Since it has a capacity of 4 rail cars, it provides 
indoor storage for the next cars in the queue during 
inclement weather. 

Equipment in the washdown bay includes: 

Water hose system 

Steam 

Solvent storage bins 

Grit blaster 

Hold tanks with provision for sampling liquids and solids 
prior to discharge 

Wet vacuum system. 

1.2 Off-Loading/Loading Bay 

This is the vehicle end of the high crane bay. In this 
area: 

Impact limiter and personnel barriers, if the removable 
type, are taken from the cask/vehicle and stored in the 
space provided 

Either crane system can be used in these operations 

Casks are off-loaded from and reloaded onto their 
vehicles 

Large spare parts, such as extra impact limiters and 
lifting yokes, are stored here 

Sufficient space is allowed for crossover of rubber-tired 
vehicles to expedite unit flow around rail cars standing 
in the two air locks. 
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1.3 Equipment 

• A 15-ton bridge crane serves this area exclusively. 

• About 3200 square feet of storage area is provided. 

• Partial use is made of the 150-ton high bay crane (30-ton 
auxiliary hook). 

1.4 High Crane Bay 

Whenever a cask is being moved between the transport vehicle 
and a work station, whether for unloading or maintenance, it 
will be handled by the high crane. Rail casks and over-
weight truck (OWT) casks must be lifted using the 150-ton 
hook, but legal weight truck (LWT) casks can be handled with 
either hook. Vertical travel distances have been kept to a 
minimum so the higher vertical speed of the 30-ton hook is 
of little advantage in selecting one hook over the other for 
LWT handling. The primary advantage is that less time lost 
in changeout of lifting yokes might be realized if the 
30-ton hook is used frequently for LWT's. 

The crane should be radio-controlled and should have a free-
wheeling option on the trolley. The latter is an important 
safety item when rotating casks between horizontal and 
vertical during loading/off-loading operations. The free-
wheeling feature automatically centers the suspension system 
directly over the lifting trunnions throughout the rotation 
and precludes the horizontal force vectors that develop 
during manual positioning of the trolley. 

1.5 Vehicle Maintenance/Inspection 

In the exit air lock, the complete cask/vehicle system will 
undergo a thorough inspection with appropriate preventative 
and corrective maintenance. Each system will have had 
prepared for it a unique, detailed checklist of items to 
accomplish, and all will be performed before the system is 
released. Servicing may include visual checks for leaks in 
hydraulic lines, magnetic particle inspection of high stress 
areas of vehicle frames, welding of structural components, 
and changing wheels or bearings on rail cars. Engines which 
drive cooling systems can be exchanged as a part of a pre-
ventative maintenance program, with the engine just removed 
being serviced while the replacement is on the road. Touch-
up painting, lubrication, etc., would be done as well as 
anything else to assure first class running condition and 
good physical appearance when the vehicle leaves the 
facility. 

A-2 



A manway inspection trench runs between the tracks to facil-
itate inspections and maintenance on the underside of the 
vehicles. 

The inspection and maintenance area will require storage 
cabinets for the chemicals needed for liquid penetrant exam-
ination plus storage for clean rags. A magnetic particle 
testing machine will also be required. 

The temperature of this area is maintained at a minimum of 
40°F to facilitate the performance of liquid penetrant exam-
inations. Should this facility be located in an area which 
experiences extremely cold winters, it may become necessary 
to provide an auxiliary method of raising metal temperatures 
to a range permitting normal liquid penetrant examination. 

No requirements for eddy current or radiography of vehicle 
components £re presently contemplated; however, if eddy 
current examination should be required, the test area is 
adequately sized to accommodate a machine of the required 
dimensions. 

1.6 Cask Tests and Inspections 

The tests and inspections which are anticipated for the 
casks fall into five basic categories: 

Pressure or leakage tests 
Thermal conductivity checks 
Radiation monitoring 
Load testing of supporting appendages 
Visual or nondestructive testing for discontinuities. 

These tests would be performed in "the test and repaid (T&R) 
stalls located in the high crane bay of the building. In 
the rare instance that radiography would be required, it is 
proposed the cask or auxiliary equipment be moved to the 
Cask and Insert Cleaning Area where shielding walls would 
most probably permit the radiography to proceed without 
interruption of the facility routine. 

All cask testing will require a systems approach which will 
assure that the tests are scheduled and performed in accor-
dance with the requirements of the latest license amend-
ments. Additionally, the performance of visual and other 
nondestructive types of examinations will require the "use of 
qualified operators performing to qualified procedureis and 
interpreting results to preestablished standards of 
acceptance. 

Pressure or leakage testing will require an assortment of 
indicating devices such as pressure gauges, combination 
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vacuum and pressure gauges, thermometers, thermocouples, 
with associated read-out devices, pressure relief valves, 
and standard electrical measurement equipment. Addition-
ally, the necessary standards and the equipment for cali-
brating and maintaining calibration of the test equipment 
will be required as well as demonstrated procedures for 
performing the calibrations (i.e., QA aspects of the test 
requirements would be addressed). 

Load testing of cask appendages or cask lifting equipment 
necessitates development of hydraulically operated loading 
devices which may be calibrated to correlate pressure 
measurement to applied force. Test weights will be needed 
to provide additional weight for load testing of some cask 
cover lifting lugs and similar light-load handling equip-
ment. Appropriate dimensional measurement devices will be 
needed for distortion measurement, and the standards for 
their calibration will be required. 

Cask thermal tests normally require heating devices, mea-
surement devices to monitor electrical input to the heating 
devices, and thermocouples and associate readouts or 
recorders to monitor the cask thermal conductivity at 
specified points. The use of pyrometers is also indicated 
in some instances. 

Tests required for each cask will be made a part of the data 
base so that printouts for any given future period will list 
the cask to be tested and the specific test(s) to be per-
formed within that period. The data base also will include 
past results of all tests. 

1.7 Internals Handling 

United States designed casks are capable of hauling either 
PWR or BWR fuel. To accomplish this, fuel baskets of the 
same OD but with different fuel cavity configurations are 
interchanged as needed in any given cask. After a cask has 
been in service for some time these baskets may become quite 
radioactive from "crud" which flakes off fuel assemblies. 
As the need arises to change internals, these hot baskets 
must be handled .remotely in a manner that will minimize the 
dose to operators. The baskets will be cleaned before being 
stored, for obvious reasons. 

The cask and insert cleaning area consists of three general 
sections. First, there is a cask set-down pit, accessible 
to the main crane. The pit is about 12 feet deep so that a 
typical^ cask will rest with its head at a convenient working 
level to operators standing at elevation 0. Adjacent to the 
cask well is an area for temporary storage of closure heads, 
spacers, etc.. The, second; section of this area is a basket 
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cleaning station. Provision is made for cleaning the basket 
fuel cavities in the vertical position and exteriors in the 
horizontal position. The latter feature is necessary 
because some basket structures retain crud when washed in 
the vertical position. All cleaning is designed for remotie 
operation for personnel protection. The third section is 
for basket storage. Individually covered cells of various 
sizes are provided to accommodate any basket now in'use or 
contemplated for the foreseeable future. r 

This entire area is covered for ventilation control.: A 
sliding door with an inflatable seal permit bringing casks 
into and out of the area. Material handling inside the area 
is by bridge crane with a trolley span the full width of the 
area and bridge travel the full length.-/ 

When baskets are removed from casks, the opportunity is 
presented for removing crud from the cask cavity bottom. 
Equipment is provided for brushing and water-vacuum cleaning 
of casks at that time. 

1.8 Provisions for Decontamination 

There are four locations within the facility for decontami-
nation. One is in the washdown area where the manual decon-
tamination of small areas can be accomplished. Another is 
the test stalls where the entire cask surface can be cleaned 
wit.£, the assistance of pressurized liquids and surface 
leaching agents. These stalls are equipped with demineral-
ized water, steam, air, and a wet vacuum system. The open 
side of each stall can be closed with a plastic curtain. 
Separate ventilating hoods are provided. A third location 
is the cask insert cleaning area. The fourth location is 
one in which smaller parts are cleaned to unconditional 
release limits. This permits expensive but defective parts 
to be returned to their manufacturer for repairs. It also 
may be used to salvage tools which may have become con-
taminated and, in general, to reduce the quantity of 
material sent to burial sites for disposal. This location 
is provided with both ultrasonic and electrolytic cleansers 
and conventional decontamination equipment such as large, 
deep, stainless steel sinks, fume hood, stainless steel-
lined curbed pad with floor drain, and the standard 
utilities. 

Sinks used for the decontamination of equipment, tools, 
etc., will be made of noncorrosive material and should have 
approximate dimensions of 42 inches by 36 i n c h e s by 
20 inches. Sinks will be supplied with hot and cold water 
and drain to a liquid radwaste system. A stainless-lined 
pad is provided to drain liquid radwaste also. The fume 
hood can be of standard chemical-handling design as is found 
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in any scientific equipment supply sales catalog. Utilities 
include, in addition to hot and cold water, house steam, 
air, vacuum, and both 110- and 220-volt electrical outlets. 

1.9 Fuel Unloading Area 

The pits and unloading stations shown in Figures 2-1 and 2-2 
are not considered a part of the FSF. They are shown only 
to provide some concept of the overall cask handling opera-
tions so that a more complete analysis General Purpose Simu-
lation System (GPSS) of the system can be made. 

r \ 

1.10 Waste Service Area 

A special area is provided for the initial treatment of the 
high concentration of radioactive waste in the "crud" 
removed from cask walls and internal adapters. The crud is 
filtered and prepared for shipment to a burial site while 
the filtrate is sent to the parent plant radwaste system. 

1.11 HVAC 

The Heating Ventilating/Air Conditioning (HVAC) are exten-
sions of those provided by the parent facility. 

1.12 Cask Repair 

It is expected that the FSF will be capable of repairing 
damaged casks. However, casks damaged so severely that they 
cannot be opened in a normal way will be considered on a 
case-by-case basis. The contents of the casks; spent fuel, 
high level wastes, etc., will be a major consideration as to 
how it is opened and the kind of area needed to perform the 
opening or repair operations. The E-MAD Facility in Jackass 
Flats, ttdvada, might serve as a central repair station. A 
facility with water-filled pits might also be used, if 
justified. 
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APPENDIX B 

GENERIC OPERATING PROCEDURE FOR THE 
INTEGRATED FLEET SERVICING FACILITY 



INTRODUCTION 

The concept of the Fleet Servicing Facility (FSF) is unique 
only in that the requisite cask servicing is performed under 
a central control system rather than by individual cask own-
ers ̂  A logical extension of this function in an Integrated 
facility is to merge cask servicing control and operations 
scheduling. This operating procedure is premised on that 
type of organization. 

The maintenance and the requirements for continuing requali-
fication of each cask are peculiar to each cask model and 
these are delineated in the Safety Analysis Report of that 
model. Each cask owner will have prepared standard testing 
procedures along with specific acceptance criteria for his 
casks. These procedures become a part of the FSF's operat-
ing procedure when servicing any given cask. Transportation 
vehicles shall be inspected to owner-approved (or owner-
supplied) standards. 

This operating procedure further assumes an automated data 
system which provides individually or collectively the due 
dates for inspection or requalification of each component of 
each cask, continuously updated as inspections are satisfac-
torily performed. This would provide an appropriate agency 
an independent check of all operating transportation systems 
which can, in turn, be used to assure various state agencies 
that standards have been met. (These procedures apply 
whether the FSF is Independent, Integrated, or Colocated.) 
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PROCEDURE 

1.0 Incoming Inspection 

1.1 Verify that the Bill of Lading and the Trip Pack* 
information is that of the vehicle being readied for 
receipt. 

1.2 Visually check the cask/vehicle system for damage. If 
safety-related damage is noted, notify FSF supervisor 
for instructions regarding continuing work or removal 
from queue awaiting concurrence of cask owner for 
course of action. Advise Scheduler of nonsafety-
related damage so that action may be initiated to 
accomplish the necessary repairs. 

1.3 Perform an initial instrument survey ($, y, n) of the 
cask/vehicle system. Compare readings with those on 
the Trip Pack and notify supervisor of differences 
greater than two times shipper's value or in excess of 
DOT limits. 

1.4 Weather permitting, take initial contamination smears 
(a, 3, y) of cask and vehicle while the system is 
still outside the building. If system is wet or cov-
ered with ice, it will be brought into the washdown 
bay to thaw and/or dry before smears are taken. (Do 
not wash down the system to expedite thawing.) The 
system will not be washed down before smears are 
taken. 

1.5 Remove security seals from the personnel barrier and 
compare with Trip Pack information.** 

1.6 The scheduling group shall assign a p r o c e s s i n g 
sequence number and identify the cask model that this 
number represents. This group will then issue 
instructions for assembling at various locations the 
appropriate operating procedures, test instructions, 
and certification forms, check lists, and tools to be 
used. 

*This terminology is used to identify the paperwork relat-
ing to cask and vehicle radiation physics data for a given 
trip. 

••Throughout this procedure it is understood that when com-
parisons of this type result in conflicting data, the 
supervisor is to be consulted for instructions prior to 
proceeding. 
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2.0 Washdown 

NOTE: If cask/vehicle contamination exceeds DOT limits, the 
routine washdown operation is omitted and the cask 
and vehicle are decontaminated separately. See 
Section 11.0. 

2.1 Thoroughly wash the cask and vehicle with water, using 
no greater flow or pressure than is necessary to dis-
lodge and remove road dirt. Road tar, etc., is to be 
removed by manual cleaning using appropriate solvents. 

2.2 Remove paint from areas for which bare-meta\ inspec-
tion has been designated (by Scheduler) or from rusted 
areas in need of repainting. 

2.3 Do not release contents of washdown hold tank until 
analyses of samples therefrom are available to deter-
mine disposition. Log volume, concentration, and 
disposition for each discharge from the hold tank. 

2.4 When washing down a transport system, do not allow 
splashing onto cleaned cars still in the bay. 

3.0 Off-loading from Vehicle 

3.1 Attach to the appropriate lifting hook the cask lift-
ing yoke required for the cask to be off-loaded. 

3.2 Verify that the assembled set of tools is the appro-
priate set for the cask to be off-loaded. Check tool 
inventory against check list. 

3.3 If a sit-down area is needed for impact limiters or 
personnel barriers, make sure that an accessible, 
unimpeded space is available in an area served by the 
crane to be used in handling these items. 

3.4 Following the cask owner's instructions, remove the 
detachables from the cask and lift the cask from the 
vehicle. Transport it without delay to the designated 
handling pit. 

4.0 Preparation for Unloading Fuel 

4.1 Compare head security seal identification with 
information given in the Trip Pack. 

4.2 Verify that the assembled set of tools is the 
appropriate set for the cask being processed. 
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4.3 As each part is handled, visually examine it for 
damage or excessive wear. Advise the Scheduler of 
deficiencies via an intercom system so that repairs or 
replacements can be arranged. 

4.4 Secure the cask to the transport dolly. 

4.5 Obtain cavity pressure readings to ascertain that 
damaged fuel has not resulted in higher-than-normal 
pressures. 

4.6 Obtain samples of cavity fluids as required. Do not 
proceed until sample analysis results are available 
and instructions are given by the supervisor for the 
disposition of the fluids. 

4.7 Remove outer head (if one is used) and place it on the 
appropriate head stand. Be careful not to damage the 
seal or the sealing surface. Assume that the under-
side of this head is heavily contaminated and handle 
it accordingly. Repeat Step 4,5 for two-headed 
casks. 

4.8 Fit the contamination barrier over the cask. 

4.9 Loosen head fasteners, attach head lifting devices, 
install head guide pins (if required) plus any other 
remote handling aids. 

4.10 Move the cask into position under the unloading port. 

4.11 Elevate the cask to the sealing position and secure 
the cask to the port. 

5.0 Fuel Unloading 

NOTE: This section is not intended to be a complete guide 
for the dry unloading of fuel from a cask. Only 
those functions affecting cask integrity or routine 
inspections are addressed. 

5.1 Remove the plug from the unloading cell and place it 
on its storage stand. 

5.2 Attach the unloading hook to the special lifting 
bracket on the head and lift the head so that the 
underside is available for inspection through the view 
port. 

5.3 Using a telescope through the -view port, examine the 
head for damage or excessive wear to the seal ring or 
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the sealing surface, "dinged" bolt holes or guide pin 
slots. Advise Scheduler as in Section 4.3. 

5.4 Place the cask head on the head stand. 

5.5 Unload all the fuel. 
A1.6 Vacuum loose particulate matter from the exposed cask 

surfaces. Be especially certain to remove matter from 
the sealing surfaces. 

5.7 Traverse a gamma probe the length of a centrally posi-
tioned fuel cavity. Advise the Scheduler of its high-
est reading and the elevation at which that reading is 
obtained. 

5.8 Replace the cask head. 

5.9 Replace the unloading port plug. 

6.0 Cask Removal From Pit 

6.1 Reloase the cask from the port. 

6.2 Retract cask to low position on the dolly and move 
dolly from beneath the cell. 

6.3 Remove head lifting bracket, remove or replace head 
guide pins, and replace the, head fasteners. All 
tools, brackets, etc., are to be wiped clean prior to 
returning to storage. 

6.4 Decontaminate exposed cask surfaces as required to 
meet release limits. 

6.5 Remove the contamination barrier from the cask. 

6.6 Install the outer head (if one is used). 

6.7 Fit the appropriate lifting yoke onto the crane. 

6.8 Release the cask from the dolly tie-down. 

6.9 Attach the yoke to the cask and lift the cask from the 
pit. 

7.0 On-Loading Empty Cask Onto Vehicle 

NOTE: During the interval in which the cask has been sep-
arated from the vehicle the latter will have been 
inspected and its roadworthiness assured. The 
vehicle maintenance procedure is delineated in 

B-5 



Section 10.0. Chronologically it precedes this 
section. 

7.1 Position the vehicle to receive the cask. 

7.2 Place cask on vehicle and assemble impact limiters, 
personnel barrier, etc., in accordance with cask 
owner's instructions. 

7.3 Get final smears of cask and vehicle prior to release. 

7.4 Record radiation data on a new Trip Pack which has 
been supplied by scheduling for this specific cask. 

7.5 Place security seals on personnel barrier and record 
seal numbers on the Trip Pack in the space provided. 

8.0 Release Authorization 

8.1 Prior to releasing a cask system, the appropriate 
records for each component of the cask system will 
have been updated and monitored for exceptions. Cask 
history files shall have been updated within 24 hours 
of the completion of the final inspection step. 

8.2 The Trip Pack which was initiated by scheduling shall 
be signed off by a representative of the Health 
Physics group, certifying that contamination levels of 
the system are within release limits. It also shall 
be signed off by a representative of Quality Assurance 
certifying that all tests and inspections have been 
performed in accordance with current procedures, the 
results of these inspections meet or exceed the stated 
acceptance criteria, and that the cask meets all 
certification requirements and will continue to do so 
for a time appropriate to the maximum anticipated 
duration of its assigned trip. 

8.3 If a cask is to be delayed in departing to its next 
assignment, scheduling shall review needed upcoming 
tests and, with the concurrence of the cask owner, use 
this available dead time for requalification testing. 

9.0 Cask Testing and Inspection 

9.1 When a cask system enters the r e c e i v i n g q u e u e 
(Step 1), the Scheduler will provide each operating 
section with the procedure to be used in processing 
that particular cask. Accompanying each procedure 
will be a checklist to be initialed by an assigned 
person immediately following the successful completion 
of a particular phase of work. Included in these 
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procedures and checklists will be the maintenance 
checks and tests to be performed during routine han-
dling. If the test or inspection involves the mea-
surement of some value, then the value upon which 
acceptance or rejection of the test is judged will be 
entered on the checklist. These checklists then 
become a part of the permanent record of the given 
cask component. 

9.2 Requalification tests will be performed at such inter-
vals that certification will not expire while the cask 
is in normal operation. 

9.3 If a cask is out-of-service for an extended period of 
time, test due dates will be postponed until the cask 
is scheduled to return to service. 

9.4 Requalif ication tests will be performed in accordance 
with a procedure approved in writing by the cask 
owner. 

9.5 The Qualxty Assurance program of the FSF will conform 
to 10 CFR 71, Appendix E. 

9.6 Data and history pertaining to cask components will be 
available through the data system. In addition, 
periodic printouts of services to be performed within 

,., given time intervals will be generated routinely for 
; . use in scheduling. 

9.7 Specifications for spare parts and procedures for cask 
.repairs will be furnished by the cask owners. 

9.8 If more than one FSF is in operation at any given 
time, provision will be made for a mutual updating of 
records of services performed. 

10.0 Vehicle Maintenance and Repair 

10.1 The same provisions for casks, as delineated in Sec-
tion 9.1, will apply to vehicles. 

10.2 Rail car maintenance and repair is performed in accor-
dance with AAR directives. 

10.3 Maintenance of ancillary equipment (diesel-powered 
cooling systems, etc.) is in accordance with proce-
dures furnished by the vehicle ov.ner after concurrence 
with FSF Operators. 

10.4 NDE's will be substantiated with photographic evidence 
unless specifically exempted. 
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10.5 Vehicle maintenance and repair will be included in the 
quality assurance program and in the data-base system 
in effect for cask maintenance. 

11.0 Receipt of Excessively Contaminated Casks/Vehicles 

11.1 If contamination levels exceed the limits acceptable 
for routine receipt, the cask system is moved into the 
washdown bay without normal washdown. 

11.2 If the excessive contamination is localized, spot 
cleaning techniques are used to decontaminate without 
generating free liquids.' 

11.3 If spot cleaning is successful, the transportation 
system is queued into the routine receiving operation 
beginning with the washdown step. 

11.4 If spot cleaning cannot be used or is uneffective, the 
cask system is moved directly to the off-loading bay. 
Appropriate precautions are taken to prevent spread of 
contamination as the vehicle is being moved. 

11.5 Off-load cask and move it directly to the cask and 
insert cleaning area pit. 

11.6 The cask is transferred into the working area for 
decontamination. When contamination reaches an 
acceptable level, the cask is q u e u e d for fuel 
unloading. 

11.7 The vehicle is returned to the washdown area and 
decontaminated without the generation of free liquid. 
Any additional road dirt is hosed away, followed by 
queuing the vehicle into the vehicle inspection bay. 

11.8 Once a cask or vehicle enters a routine queue, the 
appropriate standard procedures are followed from then 
on. 

12.0 Receipt of Damaged Casks 

It is expected that the FSF will be capable of repairing 
damaged casks. However, casks damaged so severely that they 
cannot be opened in a normal way will be considered on a 
case-by-case basis. The contents of the casks; spent fuel, 
high level wastes, etc., will be a major consideration as to 
how it is opened and the kind of area needed to perform the 
opening or repair operations. The E-MAD Facility in Jackass 
Flats, Nevada, might serve as a central repair station. A 
facility with water-filled pits might also be used, if 
justified. 
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APPENDIX C 

SUMMARY OP THE REFERENCED DOCUMENT 



SUMMARY OF THE REFERENCED DOCUMENT C2) 

The Integrated FSF concept tends to complement the original 
study(2) of a similar nature; the completely Independent 
FSF. In order to assist the reader of this report, the 
following summary of the referenced document is presented to 
aid in comparing the three concepts. 

Assumptions: 

1. Receiving capability 2000 MTU/year; 75 w/o rail, 20 w/o 
LWT, 5 w/o OWT. 

2. The location is in the vicinity of SRP. 

3. No SNM license (no loaded casks in the FSF). 

4. All testing except that requiring loaded casks. 

5. Complete inventory of cask-owner owned spare parts. 

6. All but the most major of repairs. 

7. FSF to furnish (and maintain inventory of) "special 
tools." 

8. Decontamination capability to include unconditional 
release. 

9. Complete vehicle inspection. 

10. Complete ancillary equipment inspection. 

11. No truck tractor servicing. 

12. Independent staffing. 

13. Around-the-clock operation. 

14. Cost estimate limited to elevation 0 and above. 

Casks considered: 

• NAC-1 (NFS-4), NCl-1/2, TN8 (& 9), 1F-300, NLI 10/24 

Estimates of number of casks in operation are based on: 

Average rail speed, 4 mph 
Average LWT speed, 40 mph 
Average OWT speed, 20 mph 
Rail loading time, 3 days 
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Rail unloading time, 2 days 
• Truck loading time, 2 days 
• Truck unloading time, 1 day 
• Rail equipment scheduled in service, 335 days/year 
• Truck equipment scheduled in service, 350 days/year 
• Effective utilization of available casks, 75% 
• Ten PWR or 24 BWR average rail cask capacity 
• One PWR or 2 BWR average LWT capacity 
• Three PWR or 7 BWR average OWT capacity. 

• Rail Casks 

- Average distance 1062 miles 
- Load ratio; 62% PWR, 38% BWR 
- Casks required, 35. 

• Truck Casks 
- Average distance, 934 miles 
- Load ratio; 69% PWR, 31% BWR 
- LWT's required, 18 
- OWT's required, 2. 

Shop Capacity 

• Routine Inspections 

- Truck, 4.3 man-hours, 2.2 elapsed hours 

- Rail, 9.7 man-hours, 4.9 elapsed hours. 

• Periodic Inspections (average per trip) 

- Truck, 3.6 elapsed hours 

- Rail, 5.7 elapsed hours. 

" Receiving Rate 

- Truck; Average 3, range 0 - 5 - Rail; Average 1, range 0 - 2 . Initial Concept 

The cost estimate in the referenced document is estimated at 
§21,720,000 (mid-1978); however, this cost was adjusted t 
upward when compared to the Independent FSF's full service 
capability, e.g.: 
. Full rail car maintenance 
. Full compliance testing. 

f 
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Facility Makeup 

1. Washdown area for removing road dirt 

2. Vehicle maintenance/inspection area 

3. Cask test and inspection stalls and i n s p e c t i o n 
equipment 

4. An internals handling capability 

5. Provision for unconditional release decontamination 

6. FSF to provide special tools for all casks 

7. Controlled, entirely self sufficient, effluent 

8. All stores and material handling needs 

9. All personnel services (lunchrooms, etc.) 

10. All Health Physics needs. 

Eighteen drawings are included to describe the concept. 

A cost summary follows this section. 
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f ESTIMATE SUMMARY 
PROJECT: SF Cask Fleet Servicing Facility - Independent Design cstmatpmo UC 854-13866 V-2 
ACCOUNT; SHEET N O - _ L O O . 
— — Project Summary PREPARED BY: WK DAK ore-9/29/79 

— — L_ CHECKED BY: DATE: , 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT 

TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Directs p. 2 12.446.000 

Indirects & Fee T>. 3 4.728.000 

Construction Subtotal 1 7 , 1 7 4 , 0 0 0 

Engineering P. 4 3,012,000 

TOTAT. ENG. & CONST. 20.186.000 

Contineencv - 30% 6.054.000 

TOTAT. TN Q T R . FY-79$ 26.240,000 
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f ESTIMATE SUMMARY 

S F CASK FLEET SERVICING FACILITY INDEPENDENT DESIGN 
ESTIMATE NO. UC 854-13866V-2 
SHEET NO _ Z O T V ! 

DIRECT COST SUMMARY 
PREPARED BY: VJK D A K 
CHECKED BY . _ DATE: 

MAID 
ACCOUNT DESCRIPTION QUANTITY 

MATERIALS LABOR SUB-CONTRACT 
TOTAL MAID 

ACCOUNT DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT P»CE AMOUKT TOTAL 

IMPROVEMENTS TO LAND 362,000 

NEW BUILDINGS 4,387,000 

SPECIAL FACILITIES 7.177.000 

>OUTSIDE UTILITIES 224.000 
• 

STANDARD EQUIPMENT 295.000 

TOTAL DIRECT COSTS 2,445,000 

LH -

,. 

„ 

. 

-

; - . • • • 

\
 1 • 

. . . . - . . • • • 

i:- • • 
" 1 



f ESTIMATE SUMMARY 
S-muECT:_ ;SF Cask Fleet Servicing Facility - Independent Design 

•>CCOUNT_ : . ' 

Indi rftp.t Cost: Summary 
PCTUATPMn TIC 854-13866 V-2 
SHEET NO 3 Of 4 

DAK 
CHECKED BY: 

.DATE: A / 2 2 7 2 9 

.DATE: 

DESCRIPTION QUANTITY MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT PRJCE AMOUNT TOTAL 

Field Distributable Costs 
Const. Management 60r000 "r 236 P00fl 
Fieid Supervision i,nnntnnn 
General Office Costs 250,000 95,000 
Temporary P̂ cilif-ies inn.nnn Tin.nnn t 

Const. Eauipment 220.000 80.000 
Small Tools 210.000 -

Consumable Supplies 75.000 — 

Service Crafts _ 300.000 -I 

Taxes & Insurance 270.000 
Labor Burdens 1.264.000 

TOTAL FIELD DISTRIBUTABLE 1.235.000 3.125.000 

Fee 3% on const. 368.00 

TOTAT. INDIRECTS & FRE 4 , 7 2 8 . 0 0 

-
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PROJECT: _ 
ACCOUNT L. 

ESTIMATE SUMMARY 
SF Cask Fleet Servicing Facility - Independent.Design BiiiAtp^ UC 854-13866 V-2 

SHEETNO 4 of 4 
Engineering PREPARED BY: WK_DAK_ 

CHECKED BY: 

DM*. 9/29/79 
. DATE: i 

DESCRIPTION 
MATERIALS LABOR SUB-CONTRACT 

TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNFT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Design 243,000 2,160,000 2,403,091 

Inspection 50.000 559.000 609,00 

TOTAL ENGINEERING 293.000 2.719.000 3.012,00 
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APPENDIX D 
COST ESTIMATE - INTEGRATED FLEET SERVICING FACILITY 

(Summary in Section 5.0) 
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f ESTIMATE SUMMARY 
PROJECT- SF Cask Fleet Servicing Facility - Integrated Design 
ACCOUNT: ; 

Project Summary 
ESTIMATE NO.. 
SHEETNO 

UC 854-13866V-1 
1 of 4 

PREPARED BY: 
CHECKED BY:. 

WK DAK _OATE: 
. D A T E : 

9719779 

DESCRIPTION QUANTITY 
MATERIALS 

unit price amount 
LABOR 

unitm.h. t o t a l m.h. ra te F M O U N T 
SUBCONTRACT 

UNIT PFVCE AMOUNT 
TOTAL 

Directs P- 2 5.440.000 

Indirects & Fee P- 3 2.676.000 

Construction Subtotal 8 . 1 1 6 . 0 0 0 

Engineering P- 4 1 > 5 4 4 . 0 0 0 

t o t a l e n g r . & c o n s t . q.fifin.noo 
Contingency 30% 2.900.000 

T O T A L I N 3RD Q T R F Y - 7 9 $ 
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12,560,000 



f ESTIMATE SUMMARY 
PROJECT:. 

S F CASK -FLEET SERVICING FACILITY-INTEGRATED DESIGN 
ESTWATE NO-
SHEET MO 

UC 854-13866V-1 
2 of-r4 

DIRECT COST SUMMARY 
PREPARED BY: 
CHECKED BY: _ 

W R ^ D A K 9 / 1 9 / 7 9 
.DATE: I _ _ _ 

MAIN 
ACCOUNT DESCRIPTION 

IMPROVEMENTS TO LAND 

NEW BUILDINGS 

SPECIAL FACILITIES 

P U T S I P E U T I L I T I E S 

STANDARD EQUIPMENT 

QUANTITY 
MATERIALS 

UNIT PRICE AMOUNT 
LABOR 

UNITM.H. TOTAL M.H. RATE AMOUNT 
SUB-CONTRACT 

UWT PNCE AMOUNT TOTAL 

5 9 . 0 0 0 

2.816.000 

Z . 4 8 6 . 0 0 0 

9.QQQ, 

7 0 . 0 0 0 

TOTAL DIRECT COSTS U i M u m 
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ESTIMATE SUMMARY 
PROJECT-. SF Cask Fleet Servicing Facility - Integrated Design. 
a c c o u n t : . 

Indirect Cost Summary" 
ESTIMATE NO.. 

SHEET NO. 

UC 854-13866V-1 
3 of 4 

PREPARED BY: W K D A K 
CHECKED BY: 

DATE: 9/19/79 
. d a t e : 

DESCRIPTION QUANTITY 
MATERIALS 

unit pr ice amount 
LABOR 

unitm.h. t o t a l m.h. r a t e a m o u n t 
SUB-CONTRACT 

uni t p r ice a m o u n t 
TOTAL 

Field Distributable Costs 

Construction Management 35,000 135,000 

Field Supervision 530,000 

General Office Costs 145,000 45,000 

Temporary Facilities 65,000 80,000 

Construction Equipment 130,000 45.000 

Small Tools 12Q.00Q 

Consumable Supplies 45,000 
o . I w gervice Crafts 175.000 

Taxes & Insurance 140,000 

Labor Burdens 750.000 

TOTAL DISTRIBUTABLE 680.000 1,760,000 >,440.000 

..Fee (on. Const). 3%+. 236.000 

TOTAL INDIRECT COSTS ^676,000 



fm-" : • . " " 

~ ESTIMATE SUMMARY 
P^OJ^T"" SF-Cask Fleet Servicing Facility - Integrated Design ESTIMATE NO.. 

UC 854-13866V-l 
ACCOUNT SHEET NO 4 O f 4 

Eneineerine PREPARED BY: W K D A K 
CHECKED BY: 

rW? 719/79 
.DATE: 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT 

TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT , UNFTM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Design 130,000 1,154,000 1,284,00C 

Inspection 25,000 235.000 260 r00f 
- • >k ? • 

. . . . 

TOTAL 155.000 lr389.000 irs4&tnnr 
r 

- . .. _ . 

" 

sz 

-

-

--

o-I 



ESTIMATE DETAILS 
PROJECT: SF Cask Fleet Servicing "Facility - Integrated. Design 
account: . 

Improvements, to T.anri 

F^ATF^n UC 854-13866V-1 
SHEET NO -1 Of 8 
PREPARED BY. 

REV BY :. 
W. Knox 
DAK 

boteA/24/79 
DATE:9/19/79 

DESCRIPTION QUANTITY 
UATc.MLS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

In the Integrated Design it is assumed 
that all land improvements are 
furnished by the prime facility. The -

exception is a single track siding for 
car storage and a set of double rails 
in the vehicle test and inspection 
area. 

" * 

Railroads 
300 Feet Single Track 300 ft - - — — - - 50. 15.000 15.000 
2 Turnouts 2 units — — — — — — 12.000 24.000 24.000 
120 Double Track 240 ft - — — — — fifl,, 14.400 m J k M L 

Subtotal sV4on 

M I S P . - T n r 1 n r l p « a d d i H n n a l 900 T.T? * 

n f f p n c . i n g a n d s t o r m d r a i n a g e 

-

_ 
TOTAL - w/10% Misc. 58r700 58,700 

1
 T t 

-

o -
1 
Ul 



PROJECT:. 
ACCOUNT^ 

ESTIMATE DETAILS 
SF Cask Fleet Servicing Facility - Integrated Design ESTMATENQ. 

SHEET MO 2 o f 8 
UC 854-13866V-1 

Mew Bui]dings PREPARED BY, 
CHECKED BY: _ 

DAK ^9/19/79 
.DATE: 

DESCRIPTION QUANTITY 
MATERIALS 

UNIT PRICE AMOUNT 
LABOR 

UFFLTM.H. TOTAL MX. RATE AMOUNT 
SUB-CONTRACT 

UNIT PRICE AMOUNT TOTAL 

Excavation & Backfill (within Bldg. 5 fl Line) 

Excavation Mach £ 1 ft cut over 2.900 cv .60 1.740 .10 290 
Bldg, Area + p.jts 

Exc Grade Beams 660 cy .80 530 .10 70 

B a c k f i l l G r a d e B e a m s 580 cy 1 . 8 0 1.040 -^25. 150 

Stab. "Fin Under SI ah 1,400 cy 4.15 5,810 .20 280 

Fine Grading Under Slab 
Subtotal 

39.000 SF .05 1.950 .01 390 
11.070 1.180 10.74 12.670 

JO' 
CTi ' 

TOT AT, W/10% MTSC 3.2,200 1,300 13.900 .26,100 

NOTE: General site excavation and 
fill are not included; they are 
assumed to be included in the parent 
facility. 



ESTIMATE DETAILS 
PROJECT- SF Cask Fleet Servicing Facility - Integrated Design ESTIMATE NO.. UC 854-13866V-1 
ACCOUNT: SHEET NO. 3 O f 8 

New Buildings PREPARED BY- W. Knox DATF- 8/24/79 
BEV BY: DAK DATE- 9/19/79 

QUANTITY 
MATERIALS LABOR SUB-CONTRACT 

TOTAL QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 
TOTAL 

Concrete 
Structural Foundations 82 cy 80 6,560 20 1,640 8.77 14,380 - - 20.940 
Floor Slabs 1,740 cy 140 243,600 28 48,720 8.77 427.270 - - 670.870 
Elevated Slabs 77 cy 150 11,550 36 2,770 8.77 24.290 - - 35.840 
Walls 620 cy 150 93,000 45 27,900 8.77 244.680 - - 337.680 
Test & Inspection Pits 75 cy 150 11,250 45 3,380 8.77 29.650 - - - 40,900 
Cask Pit 22 cv 150 3.300 45 990 8.77 8.680 _ — 11,PRO 
Cask Inert Pits 94 cy 150 14,100 45 4.230 8.77 37.120 — — 51,220 
Precast Pit Covers 20 unit£ 200 4.000 10 200 8.77 1.750 _ — 5.750 
Misc. Concrete 60 cv 140 8.400 35 2.100 8.77 18.430 _ _ P f i . f l ? n Subtotal - Concrete i,?70 cy 91,930 806,240 1 . 2 0 2 . 0 0 0 

TOTAL W/10% MISC 435,300 101.120 886.900 1.322.200 

Other Building Components 
Y Structural Steel 470 T 1.000 470.000 45 21.150 11.77 248.940 - - 718.940 
-J Insulated Siding 366 sq - - - - - — 660 241.560 241r560 

Insulated Roofing 350 sq - - - - - — 170 59.500 59.500 
Built-up Roof 68 sq — - - — - _ 170 11.560 11.560 
Overhead Doors - 16' x 22' 4 ea — — — _ _ _ 4.000 16.000 i6rnon 

10' x 14' 1 ea — — — _ _ _ 2.400 2.400 2,400 
8' v in' 1 ea _ _ 1 ,300 V . ^ N N l . ™ 

Windows 10 ea 150 1,500 6 70 8.00 560 2.060 
Doors & Hardware 45 ea 200 9.000 8 360 8.00 2.880 - _ 11.880 

SPL Hardware 10 ea 500 5.000 8 80 8.00 640 _ _ 5.640 
Suspended Ceilings 5000 SF — — - — _ 1.65 8.250 Rr?sn 
F l n n r T i 1 P S000 SF 1 . 4 0 7 tnnn 7 nnn 
Masonrv-Exterior 2300 SF 1.65 3.800 .16 370 9.00 3.330 7,130 
Masonry-Interior 7200 SF .90 6.480 .13 940 9.00 8.460 _ _ 14.940 
PlumbinB and Drain Piping 20 Fix 500 10.000 15 300 .2.00 3.600 _ 13,600 
Sprinklers Office & Unloading A 60 Hds - - - — 160 9.600 9 T600 
Floor Hardner 39,000 SF .75 29,250 - - - - - - 29,250 
Office Partitions 2.000 SF - - - - - - 4.00 8.000 8.000 

Subtotal-Other Bldg. Components - - 535.030 23.270 var 268.410 365.170 L,1^8.610 

TOTAL W/10% MISC - - 588.500 25.600 295.300 401,700 Li 285.500 
- . . - _ 



PROJECT:. 
ACCOUNT;. 

ESTIMATE DETAILS 
SF Cask Fleet Servicing Facilities - Integrated Design 

New Buildings - Continued 

ESTIMATE NO. 
RMPPTMN 4 O f 8 
PREPARED BY: 
REV BY: . 

UC 854-13866V-1 

W. Knox 
DAK 

•DATE:, 8/24/73 
.DATE 

DESCRIPTION QUANTITY 
MATERIALS 

UNIT PRICE AMOUNT 
LABOR 

UNTTM.H. TOTAJ-M.H. RATE AMOUNT 
SUBCONTRACT 

UNIT PRICE AMOUNT TOTAL 

Painting & Insul. w/10% Misc. P. 7 25.000 2Su<m 
Piping Total do 
Electrical do 

P- 7 24,000 2.470 29.600 
J ^ j . 57.000 1.690 19,^QO 1Q.0QQ -S^SQO 

I7,finn HV & A/C do 13.200 420 4.400 

TOTAT. NEW BnTT.f iTNfiS W / 1 0 % M T S r ,I30,20Q 132,600 1r249.600 4,16.700 ?„816,c»00 

cr 
oo 



M < ) t •» 

PROJECT:. 
ACCOUNT:. 

ESTIMATE DETAILS 
SF Cask Fleet Servicing Facility - Integrated Design 

Special Facilities 

ESTIMATE NO. 
SHEET NO 5 of 8 
PREPARED BY: 
CHECKED BY:. 

UC 854-13866V-1 

W. Knox .DATE: 
.DATE: 

"57W79 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUBCONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNFTM.H TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Process Equipment 

Tanks 
Deionized Water Storage Tank 1 - 9,300 - 50 L0.34 520 - - 9,820 
Filter Regeneration Tank 1 - 2,200 - 35 lO.qA 360 - 2,560 
Wash Down Area Sump Tank 1 - 11,000 - 100 L0.34 1,030 - - 12,030 

Subtotal - Tanks 3 — " '"EOT" 1 — 165 1 1.910 - -

TOTAL W/10% MISC 24.800 200 2.100 26,900, 

PUMTIR 
H i g h P r p f i s n r p C l p q n i r f g P u m p 1 38,500 110 0.34 1,140 - - 39.640. 
Cask Jet Pump 1 - ?;?o 0 _ 40 410 — — 4.810, 
Deionizer Supplv Pump 1 — 2.200 _ 40 410 — _ 2r610 
Filter Waste Pump 1 - 2.200 _ 40 410 _ _ 2.610 
Slurry Pump 1 _ 4.400 40 410 4,81(1 
Sump P u m p s 4 5,500 22r000 60 240 L0.34 2,480 •>LtL 80 
« ? p p r e P a r t s & V e n d o r R e p s . 7.400 7.400 

Subtotal - Pumps 9 - - 510 5,260 - - 86.360 
-

TOTAL W/10% MISC 89,200 560 5,800 95.000. 

Vacuum Equipment 
St imp F j p p f m - 1 - 640 - 40 10.34 410 — _ 1.050 
Vacuum Cleaning Jet 1 - 2.200 - 40 10.34 410 - - 2,610 

S . i h l - n r a l - V a n i l l i n 2 — 2.840 - 80 820 — — u • 

TOTAL W/10% MISC 3,100 90 £66 

C o r a p r p a s n r s & BlQW&rs •I -

Filter Blowdown Compr & Tank 1 unit - 660 - 50 10.34 520 1 r180 
, HVAC Blower 1 - 3.960 - 75 10.34 780 4,740 
Spare Parts & Vendor Reps. — U(,0 - — _ /.tin 

Subtotal - Compr & Blowers 2 — 5,080 125 - - 1, 3pO 

TOTAL W/10% MISC 5,600 140 1,400 7.000 
- -



IF; 
ESTIMATE DETAILS 

PROJECT: _ SF Cask Fleet Servicing Facility - Integrated Design 
ACCOUNT: 

Special Facilities - Continued 

FSTMATFMO TTC ASA— 
6of SHEET NO 

PREPARED BY: W. KNOX 
CHECKED BY . 

-^flfifiV-1 

n»Tp8/24/79. 
.DATE:— 

DESCRIPTION 

Process Equipment^-Continued 
QUANTITY 

MATERIALS 
UNIT PRICE AMOUNT 

LABOR 
UNtTM.H. TOTAL M.H. RATE AMOUNT 

SUB-CONTRACT 
UNIT PRICE | AMOUNT TOTAL 

Special Equipment" 
Deionizer Package 1 unit 71,410 350 10.34 3,620 75,020 

58,950 
1.620 
68.480 

Filter 57,400 150 1,550 
Separator 1,100 50 520 
High Pressure Jet Cleaner 66,000 240 2.480 
Parts Cleaner 770 20 210 980 
Ultrasonic Cleaner 1,540 40 410 1.950 
High Pressure Spray Unit 710 40 A2SL 1.120 
Sinks & Benches 1 lot 5.500 200 2.070 7.570 
Spray Booth & Hood 1 lot 5.500 .140. 1.450 6..950 
HVAC Equipment 1 lot 9.600 3 .600 16.47Q 11?,47,0 
HEPA Filter 7.700 120 1.240 8.940 

0 1 
t-> o 

Process Ductwork & Controls 1 lot 24.000 3.500. 36.200 9,700 69.900 
Bridge & Trolley Crane 1 unit 60.500 -fiflO. 6.2QQ 66.700 
.11 h Cranes 5.500 22,000 -1QJL 40Q- 10.34 4.140 76,140 

4.000 Main Bay Box Crane Runway Add'l 40 LF 4.000 
Storage Bay & T&I Area Cranes 86,000 172,000 800 1,600 L0.34 16,540 188,540 

6.1Q0 Hydraulic Lift Truck 6,100 
Pallet Walker 3,300 3.300 

22,000 Electric Fork Truck 22.000 
Cask Service Cart 50.000 200 LP. 34 2.20Q 
Spare Parts & Vendor Reps 31.780 

Subtotals ~ Special Equ^mantL. 
J i ^ S 0 

JJL 717.3QQ 9,250. 99,710 4,000 805,000 

TOTALS W/10% MISC 789.000 10.590 109.700 4.400 903.100 

Shop Equipment 
Wire Rope Swaging Tool & Dies lot 1.200 10 LP. 34 100 1,300 
Misc. Measuring Tools JaL. 11.000 100 0.34 1.040 194,0 

Subtotals - Shop EquipmanL- -lot. 12-200 110 1.140 

TOTAL W/10% MISC 13.4C3 120 1,300 14,700 

Viewing Equipment 
Shielding Windows 25.000 225.000 200 1.800 L P . 3 4 18.600 243.600 

TOTAL W/MISC 225.000 1,800 18,600 243,600 

O r;i 



w • H w « i i ) m m - & 

PROJECT:. 
ACCOUNT:, 

ESTIMATE DETAILS 
SF. Cask Fleet Servicing Facility - Integrated Design 

• Special Facilities - Continued 

ESTIMATE UC 854-13866V-1 
SHEET NO. 7 of 8 
PREPARED 8Y: W . K n O X 

CHECKED BY : 

nATp3/24/79. 
.DATE: 

DESCRIPTION QUANTITY MATERIALS 
UNIT PRICE AM 01 INT 

LABOR 
UNtTM.H. TOTAL M.H. RATE AMOUNT 

SUB-CONTRACT 
UNIT PRICE AMOUNT 

TOTAL 

Process^JSc^uigment - Continued 

TOTAL - PROCESS EQUIPMENT 1-150.100 10.34 i * *,*nn 4.4Q0 ,294.3110 

Instrumentation 
Allow 15% of Process Equipment 
material costs excluding cranes, 
shop equip., and viewing equip = 
$671,000 = $100,000 1 lot 75.000 2 . 0 6 0 12,14 25,000 ion,nap 

TOTAL - INSTRUMENTATION W/MISC 75.000 2 .060 12.J.4 25.QQQ 100,000 

-Piping. 
Allow 40% nf ahnvp valnp 1 lot 170,000 [17.Ofl i48,nnn .268,00.0 

0 1 
TOTAL - PIPING W/MISCyr 120,000 12,330 12.00 148,000 268,000 

h Misc. Structural Steel & Liners 
Crane Rails 46 tons 2.800 128,800 300 13,800 11.77 162,430 291,230 
Equipment Supports 9 tons 3.800 34.200 200 1.800 21.190 55.390 
Platforms 3 .Handrail, 27 tons 1.900 51.300 200 .5,400 63,560 114.860 
Pipe,Racks. 5 tons 1,500 7,500 100 500 5,890 13,390 
Pit Liners 34 tons 5,000 170,000 150 

Subtotal - Misc. Stru. Steel 121 tons 3917800 
5,100 

26,600 
11.77 60,030 

313,100 
230,030 
JflQflb 

TOTAL W/10% MISC 431.000 29.260 344.400 775,400 

.Elnntri.ca.1.. 
Allow 16% of Process Equipment Costs 
excluding Shop Equip & Viewing 
Equip. = $1,018,400 = $163.000 114.000 <>0 11.50 

TOTAT. - ETIRCTRTCATI W/MTSQ j m j 114.000 3.390 

39,000 

39.000 

10,000 

10,000 

163,000 

163,000 

Jml-P^-inMng R Tnanlat-inn- M/Migf 

TOT ft T, 
ONLY 

Z W 

fPF.r.TAT. F&nTT.TTTF.S TMPT. 
ITEMS NOTED 

50,000 

TO, 780" 

50,000 



ESTIMATE DETAILS 
PROJECT:, sg Cask gleet Servicing Facility - Intergrated Design 
ACCOUNT: "•''•'> •-' ' > ' ' '.- ' .' '' ' . 
— — — ! Standard Equipment • 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUBCONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNfTM.H. TOTAL MX. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Standard Equipment 

Office Furniture & Fixtures 16 ea. 3,300 52,800 52,800 

Misc. Shop Tools & Equip. 1 lot 10,000 100 10.34 1.040 - - 11,040 

Subtotal Std. Equip. 10.000 100 1.040 52.800 63.840 . 

-- TOTAL w/10% Misc. 11,000 110 1,100 58,000 70,100 

-

• . • 

-

'•J 

EsmuTCNojrc 854-13866 V-l 
SHEETWQ. 8 Of g 
PREPARED BY: WK T)AK DATE: 9/19/79 
CHECKED BY: : : DATE: —, 



APPENDIX D 
COST ESTIMATE - COLOCATED FLEET SERVICING FACILITY 

(Summary in Section 5.0) 



ESTIMATE SUMMARY 
P R O J E C T- SPENT FUEL CASK FSF — COLOCATED (BNFP) ESTIMATE NO. _ 

S H F F T N Q 1 o f 2 

PROJECT SUMMARY PREPARED BY: EMET DAK 
CHECKED BY: 

H A T E - 1 2 / 1 7 / 7 9 
. DATE: . 

MAIN 
A C C O U N T DESCRIPTION QUANTITY 

MATERIALS LAROR SUB-CONTRACT 

fi 
MAIN 

A C C O U N T DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT fi 

D I R E C T S fir6on 

INDIRECTS 45% & FEE 3% 3r300 . 
-

CONSTRUCTION SUBTOTAL q , Q O n . 

ENGR P 20% 9,000 . 

T O T A L E N G R . & C O N S T R U C T I O N i i r q o n . 

CONTINGENCY 30% 3.600 . 

TOTAL 3rd QTR FY-79 $ IN 1 H O U S M D S 15.500 

a 1 

-



ESTIMATE SUMMARY 
SPENT FUEL CASK FSF — COLOCATED (BNFP) ESTIMATE NO. 

SHEET NO. 2 o f 2 
DIRECT COST SUMMARY PREPARED BY: EME, DAK BATE: 12/17/7? 

CHECKED BY: DATE: 

MAIN 
ACCOUNT 

DESCRIPTION QUANTITY 
M A T E R I A L S LABOR SUB-CONTRACT 

? Tflf 
MAIN 

ACCOUNT 
DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNJTM.H. TOTAJ.M.H. RATE AMOUNT UNIT PRICE AMOUNT ? Tflf 

IMPROVEMENTS TO LAUD p . 1 100 153 82 335 

TJKU W i T T . n T N C p . 4 1.376 1.252 558 3,186 

BLDG. MODIFICATIONS P. 5 28 65 93 

SPECTA7, FACTTJTTF.S p . 9 lr810 624 100 2.534 

OTTTSTHF. 1TTTT.TTTF.R v. 11 98 68 124 290 

STANDARD EOUIP t>. 12 11 1 58 70 

TOTAL DIRECTS 3,423 2,163 922 6,508 

rt 
SAY 6.600 

• • 

• 

O 



ESTIMATE DETAILS 
PROJECT: - ' SPENT FUEL CASK FSF — COLOCATED (BNFP) ESTIMATE NO 

ACCOUNT: I BHFETKIO 1 O f 1 2 
--• -IMPROVEMENTS TO LAND PREPARED BY: EME. DAK DATE: 12JJJJ23 

— CHECKED BY: DATE: 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Demolition Exterior of Existing Bail Hint 
Earth Berm Removal 7,800 C.Y. .74 5.800 .10 780 10.74 8r400 14,200 
Steel Sheet Piling, New 5,800 S.F. __ N .00 63.R00 63,800 
Storm Drainage Removal 
8" 4> Pipe & 12" <f> Pipe 280 L.F. .60 170 40 
Catch Basin 3 units 10.00 30 20 
Roof Drains & Downspouts 7 parli mn.nn 200 AO 

SUBTOTALS 400 100 12.00 1.200 — 1,600 

Reinforced Concrete Retaining Walls 900 C.Y. 15.00 13,500 2.67 2 r 400 7.78 18,700 32.200 
Asphalt Pavement 26,400 S.F. .07 1,900 200 10.74 2.100 — 4.000 

Replace Earth Berm 3,900 C.Y. 1.20 4.700 1.000 10.74 10r700 15,400 
-

New Storm Drainage 
8" <p Pipe 340 L.F. 2.00 680 60 
12" A- Pipe . 140 T..F. vnn 620 16 
Catch Basin 1 parh wa.nn qnn 64 
Trp.nrhinjr - SOO L.F. 1 .fin son An 

SUBTOTALS 2.800 200 12.00 2,400 sA?nn. 
-

Rework West Drainage Ditch 500 L.F. 10.00 S,000 i ̂ nn R . 77 19 17 ,300 

New Cone. Retaining Wall 475 C.Y. 120.00 57.000 20 9.500 8.77 83,300 9.90 4,700 145.000 

Repair Asphalt Paving 9,000 s.F. — — __ .75 6.000 6.000 

Miscellaneous 9.100 1.560 13,900 7,500 500 

TOTAL IMPROVEMENTS TO LAND 100,200 17,140 153,000 a?Jnnn n s ^ o o . 



ESTIMATE DETAILS 
PROJECT:. 

ACCOUNT:. 
NEW BUILDING 

ESTIMATE NO 

SHEET NO 2 O f 12 
PREPARED BY: 
CHECKED BY : . 

EME, DAK .DATE:. 

.DATE:. 

DESCRIPTION QUANTITY 
M A T E R I A L S 

UNIT PRICE AMOUNT 
LABOR 

UNITM.H. TOTALM.H. RATE AMOUNT 
SUB-CONTRACT 

UNIT PRICE AMOUNT 
TOTAL 

Ryraval-inn & Bark-fill (within RIHp. 
5-fnnf T.inpl 

Kyraval-inn Marhinp 
Building Area ?,. 900 r,.Y, i a 1 . 7 0 0 JXL 290 
Excavation Grade Beams 700 C.Y. .80 600 .15 135 
Backfill Grade Beams 610 C.Y. 

650 C.Y. 
1.80 1,100 JML 

Stabilized Fill Underslab. 4.15 2.700 .20 
Fine Grading Underslab. 35,000 S.E 0 . 0 5 1 .800 Jil .isa 
Miscellaneous 1 lot m l SUBTOTALS 8.700 1.200 10.74 1 2 . 9 Q C 2 1 , 6 0 0 . 

w 

1 



(ft 

ESTIMATE DETAILS 
PROJECT:. 

ACCOUNT:. 

NEW BUTT.DTWff 

ESTIMATE NO 
RHFFTNO 3 p f 1 2 
PREPARED BY: 

CHECKED BY; _ 

KME,T)AK .DATE.amzy79 
.DATE: 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNRTM.H. TOTALM.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Concrete 
Structural Foundations 170 C.Y. 80.00 13.600 20 3.400 t 

Floor Slabs (On-Grade) 1.300 C.Y. 140.00 182.000 15 19 r 500 « 

Elevated Floor Slabs 760 C.Y. 150.00 114.000 25 19,000 
Walls 87 S C.Y. 150.00 131,300 30 26,300 
Test & Inspection Pits 75 C.Y. 150.00 11,300 45 3,400 
Cask Pit 99 C.Y. 150.00 3.300 45 1.000 
Cask Insert Pits, base elev. 12' 1,100 C.Y. 125.00 137.500 24 26.400 
Precast Pit Covers 20 units 400.00 8.000 40 800 
Miscellaneous Concrete 60 C.Y. 140.00 8,400 35 2,100 
Floor Rar drier 40,500 .22 8.900 r 033 1 .300 

SUBTOTALS 618,300 103,200 8.77 905.100 i ^ z i ^ o o 

Other Buildine Components 
Structural Steel 470 T. lr000.00 470,000 .30 14,100 11 .77 166j000 
Insulated Siding 366 Sq. 66n.00 ?4i,finq 
Insulated Roofing 350 So. 170.00 59,50C 
Built Up Roof 350 Sq. 170.00 59,50C 
Overhead Doors - 16' x 22' 4 each U r 300. Of 17,20c 
M.O. Steel Roll - 10' x 14* 1 each wi.nr 30f 

. Up - 8' x 10' 1 each - - — — 2,ooaoc 2,000 
Windows 10 each 150.00 1.500 6 60 8.00 500 — 

Doors & Hardware 45 each 350. CC 15.800 8 360 8.00 2.900 — 

SPL Hardware 10 each 500. or 5 T 000 8 80 8.00 600 
Suspended Ceilings 5r000 S.F. 1 .65 8,300 
Floor Tile 5,000 S.F. 1.10 51500 
Masonry - Exterior 2.300 S.F. 3.15 7.200 
Masonrv - Interior 7.200 S.F. __ 2.10 15 r100 
Roof Downspouts 1 5 (»ac.h 120.00 1 ,800 8 120 10.8S 1 r3on 
Sprinklers (except cell} 320 Hds. 150.00 48,000 
Off-frp ParM firms 2.000 S.F. — — — 8.00 16.000 
Miscellaneous 49.400 1.500 17.100 48.200 

SUBTOTALS 543,500 16,200 1S8.406 530, m 

1 

H I Ul 



ESTIMATE DETAILS 

PROJECT:. 

ACCOUNT l 

ESTIMATE NO.. 
SHEET NO A o f 1 2 

NEW BTTTT.DTNO PREPARED BY: EME.PAK 
CHECKED BY: 

. DATE:. . 1 2 / 1 7 / 7 9 

.DATE: . 

DESCRIPTION 

Painting & Insulation 

Piping 
Supply & Drains 
Fixtures. 

QUANTITY 

1 Lot 

1 T.ot 
24 Each 

MATERIALS 
UNIT PRICE AMOUNT 

8 , 0 0 0 

LABOR 
UNIT M.H. TOTAL M.H. 

1 , 6 2 0 
J l M 

RATE AMOUNT 
SUB-CONTRACT 

UNIT PRICE AMOUNT 

2 7 , 5 0 0 

TOTAL 

_22*5QD 

Mi C f g l 1 a n o n n s 1 T.Ot- 2 . 1 0 0 200 
SUBTOTALS 2 3 . 3 0 0 2.200 1 2 . 8 5 2 8 . 3 0 0 JLLJiOO 

Electrify] fTnrlnriinp Fire Alarm an<i 
Communication System) 1 Lot 1 1 5 . 0 0 0 5 . 0 0 0 1 2 . 2 5 6 1 . 3 0 0 . 1 7 6 , 3 0 0 
PVAC 
Office 5 , 0 0 0 S . F . 4 . 0 Q 20,000 1.000 
S h o p Jv S t - m - a g e 3.600S.F. 1.00 3 6 , 0 0 0 3 , 6 0 0 
Smoke Vents 10 each 5 0 0 . 0 0 5 , 0 0 0 100 

H Miscellaneous 
l 

CTl 
SUBTOTALS 

6 , 1 0 0 5 0 0 
6 7 . 1 0 0 5 . 2 0 U 1 0 . 8 5 5 6 . 4 0 0 123.^00 

TOTAT, NEW BUTT,DING 1 , 3 7 s , 9 0 0 1 3 , 3 , 0 0 0 1 , 2 5 2 r 4 0 0 



ESTIMATE DETAILS 
PROJECT:. 

ACCOUNT:. 
ESTIMATE NO.. 

MODIFICATIONS TO (EXISTING) BUILDING' 
SHEET NO. 5 o f 1 2 

PREPARED BY: . EME..DAK 
CHECKED BY: 

.DATE:_imZ779 

.DATE: 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUBCONTRACT TOTAL DESCRIPTION QUANTITY UNIT PB1CB AMOUNT UN1TM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Demolition, Removal and/or Relocation 
(within confines of BNFP Building) 
Cut Floor Openings 2 each 3.500 7.000 1.400 2,800 8.77 24.550 
Remove Stairs & Patch 2 eapTi 100 200 100 200 11.77 2 r 350 
Cut Door Opening & Patch 2 each 3 P500 7.000 700 1,400 8.77 12.300 
•Rplnratp Building Lighting 1 Lot 1.000 520 11.50 6.000 
Conduit and Wire for Stairwells 
& Platform. Doors. Grounding and 
PA System 

NPU St-nipt-ni-al fi Mn sr. St-1 1 T.NT- 10.000 1 ,2 00 11 .77 14,100 

H a n d r a i l 

Mi ROP.1 1 anprnifi 2,500 580 5,900 

TOTAL BUILDING MODIFICATIONS 27.700 6.700 65.200 92.900 

• " * — • • 

I 



ESTIMATE DETAILS 
p r o j e c t : 
ACCOUNT: 

SPECIAL FACILITIES 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Process EauiDinent 
Tanks 
Deionized Water Storagp. Tank 1 F.a. 9, inn 50 
Filter Regeneration Tank 1 Ea. 2.200 35 
Washdown Area Sump Tank 1 Ea. 11.000 100 
Misc. 1 Lot 2.300 15 

SUBTOTALS 24,800 200 10.34 2,100 - 26.900 

Pumps 
High Pressure Cleaning Pump 1 Ea. 38.500 110 
Cask Jet Pump 1 Ea. 4,400 40 
Deionizer Supplv Pump 1 E a . 2,700 4 0 

Filter Wasfp Pump 1 F a . 9, 200 40 
Slurry Pump 1 F.a. 4,400 40 
S u m p P u m p s 4 F.a . 9 9 , 0 0 0 60 240 

J Spare Parts & Vendor Reps. 1 Lot 7'.400 
o Misc. 1 Lot 8,100 50 

SUBTOTALS 89,200 560 10.34 5.800 — 95.000 

Vacuum Eauipment 
Sump Ejector 1 Ea. 640 40 
Vacuum Cleaning Jet 1 Ea. 2.200 40 
Misc. 1 Lot 260 10 

SUBTOTALS 3,100 90 10.34 900 — 4,000 
Compressors & Blowers 
Filter Blcwdown Compr.& Tank 1 Unit 660 50 
Blower 1 Ea. 3,960 75 
Spare Parts & Vendor Reps. 1 Lot 460 -

Misc. 520 15 

SUBTOTALS 5,600 140 10.34 1,400 - 7,330 

ESTIMATE NO.. 
SHEET NO 6 O f 1 2 

PREPAREDBY: EME, DAK DATE- 12/17/79 
CHECKED BY: DATE: 
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ESTIMATE DETAILS 
PHOJECT: ESTIMATE NO-
ACCOUNT; fiHFFTMO 7 O f 1 2 

SPECIAL FACILITIES PREPARED BY. EME. DAK OATE: 12/17/79 
CHECKED BY: DATE: 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Process Equipment (Continued) 
Special Equipment 
Deiopizer Package 1 Unit 71,410 350 
Filter 1 Ea. 57,400 150 
Separator 1 Ea. 1.100 50 
High Pressure Jet Cleaner 1 Ea. 66,000 240 
Parts Cleaner 1 Ea. 770 20 
Ultrasonic Cleaner 1 Ea. 1,540 40 
High Pressure Sprav Unit 1 Ea. 710 40 
Sinks & Benches 1 Lot 5,500 200 
Spray Booth & Hood 1 Lot 5,500 140 
Bridge & Trolley Crane (Cask & Insert] 1 Unit 60,500 600 

10 T 
J i b C r a n e s 4 Ea. 5.500 22,000 100 400 
A-fr Pallets 5 Ea. 13.000 65,000 40 200 
Storage Bav apri T&T Area Crane 15 T 2 Ea. 86.000 172.000 800 1.600 
H y ^ ^ H r - T i f f Trick 1 E a . 6,100 
Pallet Walker 1 Ea. 5,500 — 

Electric Fork Truck 1 Ea. 22,000 — 

Cask, Service Cart 1 Ea. 50,000 200 
Spare Parts & Vendor Reps. 1 Lot 30,600 -

Misc. 1 Let 64,400 420 

SUBTOTALS 708.000 4,650 10.34 48,100 - 756,100 

Shop Equipment 
t)ire Rope Swaging Tool & Dies 1 Lot 1,200 100 
Misc. Measuring Tools 1 Lot 11,000 100 
Misc. 1 Lot 1,200 20 

SUBTOTALS 13,400 220 10.34 2,300 - 15,700 

Viewing Equipment 
Shielding Window's SUBTOTALS 9 Ea. 25,000 225,000 200 1,800 10.34 1 M 6 6 - W S . W J U 

Subtotal process Equipment 1,069,100 7,440 79,200 - 1,148,300 

. .Subtotal Process Equipment . . 1.069.100 7.440 79.200 — 1.148.300 
Less Cranes, Shop & Viewing Equipment (636,700; * 



ESTIMATE DETAILS 
PROJECT:. 

ACCOUNT 

ESTIMATE NO.. 

SHEET N0_ 8 Of 12 
SPECIAL FACILITIES PREPARED BY: E M E » P A K 

CHECKED BY: 
. DATE: 
.DATE: 

12717779 

DESCRIPTION QUANTITY 
M A T E R I A L S LABOR S U B C O N T R A C T 

TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNfTM.H TOTAL MH. RATE | AMOUNT UNIT PRICE AMOUNT 
TOTAL 

Process 
Instrumentation 20% * x 1.10 1 Lot 100,000 3,290 12.14 40,000 - 140,000 

Process 
Piping 30% * x 1.10 1 Lot 100,000 9.600 12.00 115,000 - 215.000 

Misc. Structural Steel & Liners 
Crane Rails 23 Tons 1,100 25,300 30 690 
Equipment Supports 9 Tons 3,800 34,200 100 900 
Platforms & Handrail 15 Tons 1,900 28.500 80 1,200 
Pipe Racks 5 Tons 1,500 7.500 100 500 
Pit Liners 34 Tons 5,000 170.000 150 5.100 

1 Misc. 26,500 810 
J 
J SUBTOTALS 292,000 9,200 11.77 108,300 - 400,300 

Process 
Electrical 20% * x 1.10 1 Lot 60.000 7.000 11.50 80.500 — 140.500 

Painting & Insulation Incl. Spl.Coatings 1 Lot 45,200 3,400 11.53 39,200 - 84,400 
Elevator 1 Ea. - - - 30,000 30,000 
Fire Protection Cell 1 Lot - - - 70,000 70,000 

HVAC 
Equipment. HEPA Filter. Duct & Cont'ls 1 Lot 52,700 4,200 10.79 45,300 - 98,000 
Radiation Monitoring & Alarm Svstem 1 Lot 26.000 330 12.14 4.000 — 30.000 
Securitv Detection Svstem 1 T.ot 30r000 660 12.14 8.000 _ 38.000 

L , 
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ESTIMATE DETAILS 
PROJECT: 
ACCOUNT: 

SPECIAL FACILITIES 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Remove & Relocate Existing Process 
Equipment and Services: 
Remove: 
Tanks 1 Lot: m o AO 1?. nn 500 — 600 
Pumps 1 Lot 10 12.00 100 - 100 
fiping 1 Lot 1,000 480 12.00 5,800 - 6.800 
Platform 1 Lot 400 200 11 .77 9,400 2,800-
Duct 1 Lot 100 280 10.85 3.000 _ 1,100 

.Electrical 1 Lot 1,000 400 11 -SO 4 > 600 
Mtr. Contl Panel 
Motors 4 
Controllers & Sw 
MCC. Conduit & Wire 
Control Panels, Conduit & Wire 

Relocate, an rl Install Above Equip, and 
Services: 
Platform 1 T.nt 2 ooo 600 11 .77 7,100 .-9,100 
Tanks 1 Lot "200 40 12.00 500 — 700 
Pumps 1 Lot 100 20 12.00 200 300 
Piping 1 Lot 6.000 2,000 12.00 24.000 — 3Pr000 
Duct 1 Lot 4,000 400 10.85 4.300 _ 8.300 

.Electrical 1 Lot 12.600 1.600 11. "50 18,400 ,000 • 
Mtr. Contl Panel 
Motors 
Level Stj Tpmp Cnnt-1 
MCC, Conduit & Wire 
Rnntrnl Panpls, Conduit & Wire 
TnRt-riimpnt-at-fQn 1 T.ot 7.000 2,400 12.14 29T100 36,100 

Misc. Cutting & Patching 1 T.nf 7,000 400 11 .SO 4,600 _ £,600 

SUBTOTALS 36.500 7,460 104.600 _ 141.100 
TOTAL SPECIAL FACILITIES L,809,500 52,530 624,100 100,000 2,533,600 

ESTIMATE NO 
SHEETNO 9 ° F 1 2 

PREPARED BY: ^ME, DAK DATE: 
CHECKED BY: DATE: — 



ESTIMATE DETAILS 
PROJECT: ESTIMATE NO 

ACCOUNT- SHEET MQ 1 0 O f 12 
OUTSIDE UTILITIES PREPARED BY: EMEr DAK DATE:.JL2Z1Z/79 

CHECKED BY: D A T E : _ _ _ _ ' i . 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUBCONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNIT M.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT 

TOTAL 

Demolition & Relocation Extr. of 
Building 

Fire Protection Removal 
8"0 & 6"0 Pipe (AFZU) Welded (C&W) 324 L.F. .40 100 40 12-00 500 600 

Incl PIV 
and Valve Boxes 

Railroad Track Removal 
In Cone. 130 L.F. 2.00 250 160 
In Asphalt 150 L.?. 1.00 1 50 an 

SUBTOTALS 400 240 7.78 1,100 1 ,sna 

Electrical Removal 
30» LiEht Pole 4 H*. _ i f i 
R o p f M o u n t e d L i g h t s 2 Rfl. 4 
Receptacles 1 Ea. _ 2 
1"0 Conduit in Concrete (3'deep) 700 L.F. 1,500 240 
1"0 Conduit Above Ground 30 L.F. 4 
Concrete Duct bank, 3~l"0 Conduits 
& 2-2"0 Conduits 150 L.F. 300 54 

SUBTOTALS 1.800 320 11.50 
Relocation Outside Confines of New Bide. 
New Fire Protection Trenching Cut & fetcb 1.150 L.F. 5.00 5.800 600 

1O"0 Sch 40 Pipe (Welded C&W) 210 L.F. 35.00 7,400 200 
GN0 11 »I 11 11 565 L.F. 25.00 14,100 320 g"0 " » " » 375 L.F. 20.00 7, son 160 
10"(3 PIV 1 F.a. innn.nn 1 ,000 m 10 
8"0 PIV 2 Ea. 600.00 1 : 2 0 0 7 14 
6"0 PIV 5 Ea. 380.00 1.900 6 30 

SUBTOTALS 38.900 1.334 12.00 16.000 54.900 
New Electrical Instrument Lines 

Concrete Duct bank,3-l"0 Cond. & -

2-Z"0 Conduits + 1 MH 200 L.F. 20.00 4,000 400 11.77 4,700 - 8,700' 

t ! 
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ESTIMATE DETAILS 
PROJECT:. 
ACCOUNT:. 

ESTIMATE NO 
SHEET NO 1 1 O f 1 2 

OUTSIDE UTILITIES PREPARED BY: E M E , D A K 
CHECKED BY: . DATE:. 

DESCRIPTION QUANTITY 
MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNITM.H. TOTAL M.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 

Railroa4g 
New Single Track (100#Relav)Cone.Ties 1,350 Ft. _ 54.00 72,900 
Turnouts - #6 4 Units _ _ _ _ 10,000 40,000 

-

SUBTOTALS _ _ _ 112,900 11? ,900 

New Electrical 
Power Cable 250 L.F. 25.00 6.300 320 
Cone. Duct bank tD Exist. 750 KVATrf 200 L.F. 20.00 4,000 160 
Lighting. 3 new 30' poles 6 Ea. 2,000 RO 
Conduit & Wire 400 L.F. 5.00 2,000 80 

SUBTOTALS 14,300 640 11.50 7.400 — 21,700 

Steam, Potable & Chilled Water Supply 1500 L.F. 20.00 30,000 2.400 12.00 28.800 _ SB,800 
Misc. 8.900 6.200 11,100 26,400 

TOTAL OUTSIDE UTILITIES 98.400 68,400 1 9 4 , 9 0 0 ?QIanoo 

M I J-1 u> 



ESTIMATE DETAILS 
PROJECT: 

ACCOUNT: 
STANDARD EQUIPMENT 

DESCRIPTION QUANTITY MATERIALS LABOR SUB-CONTRACT TOTAL DESCRIPTION QUANTITY UNIT PRICE AMOUNT UNTTM.H. TOTALM.H. RATE AMOUNT UNIT PRICE AMOUNT TOTAL 
Standard Eauim^nt 

Office Furniture & Fixtures 16 E&- i inn s? 8n0 

Std. Shop Tools & Equipment 1 Lot 10.000 100 

Misc. 1 Lot 1.000 10 S,2nn 

TOTAL STANDARD EQUIPMENT 11,000 110 10.34 1.100 58r000 70,100 

.i 

ESTIMATE NO 
SHPFTMO 12 of 12 
PREPAREDBY: EME. DAK nATF.12/17/79 
CHECKED BY: ! DATE: 


