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NUCLEAR SHIPPING AND WASTE DISPOSAL COST ESTIMATES 

C. R. Hudson II 

ABSTRACT 

Cost estimates for the shipping of spent fuel from the 
reactor, shipping of waste from the reprocessing plant, and 
disposal of reprocessing plant wastes have been made for five 
reactor types. The reactors considered are the light-water 
reactor (LWR), the mixed-oxlde-fueled light-water reactor 
(MOX), the Canadian deuterium-uranium reactor (CANDU), the 
fast breeder reactor (FBR), and the high-temperature gas-
cooled reactor (HTGR). In addition to the cost estimates, 
this report provides details on the bases and assumptions used 
to develop the cost estimates. 

INTRODUCTION 

As part of a study to provide cost estimates of various reactor sys

tems, this report considers the cost of transporting irradiated or spent 

fuel from the reactor, the costs of transporting the various types of 

waste from a reprocessing plant, and the costs of disposing of these 

reprocessing wastes. Estimates made in this report are the result of 

searching for existing publications containing estimates of the necessary 

data and augmenting this with information provided by individuals directly 

involved in current related activities. 

Within each of the three cost areas addressed here, the bases of the 

estimates and assumptions used have been provided. This is done not only 

to clarify the present estimates, but to offer this report as a guide for 

making future estimates as new data become available. 

IRRADIATED (SPENT) FUEL SHIPPING 

This section pertains to the transportation of irradiated or spent 

fuel from the reactor plant site. Destination of the fuel may be either 

a reprocessing plant in the case of fuel recycle or a disposal area for 

a single use approach. Despite being removed from the reactor and cooled 

for a period generally exceeding 90 days, the fuel must be transported by 
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rail in large shielded casks. Designs of the casks are assumed to be 

similar to those described in WASH 1099.^ With the exception of the cask 

for fast breeder reactor (FBR) fuel, the casks are assumed to be air 

cooled. Although actual designs will differ, all air-cooled casks are 

estimated to cost $2.5 million.^ For FBR fuel, a circulating cooling 

system is employed at an additional cost of $200,000. 

There are five component costs which form the transportation cost of 

shipping irradiated fuel. Steps to develop each component in terms of 

dollars per kilogram of HM will now be discussed. 

Container Cost 

Cask cost has been given as $2.5 million for all fuels with the 

exception of FBR fuels; for these, the cask cost is estimated at $2.7 mil

lion. The cask is assumed to be in use 290 days/year (i.e., having a 

cask/train utilization of 80%). The cask may be shared among reactors 

of the same type. A complete round trip, including loading and unload

ing, will take 20 days for fast-reactor fuels and 16 days for all others. 

As a result of this, 14 and 18 shipments per year per cask are assumed 

for fast breeder fuels and other reactor fuels, respectively. 

Annual cask charges can be found by multiplying the capital cost 

by the assumed fixed charge rate of 0.20. Parameters influencing the 

value of the fixed charge rate are given in Table 1. Including the 

frequency of shipments, this produces a cost of $27,777 per shipment for 

all fuels excluding FBR fuels, which have a cost of $38,571 per shipment 

due to the increased capital cost and handling time. 

Other parameters needed to calculate container costs in dollars per 

kilogram of HM are the mass of HM per assembly charged to the reactor and 

the number of assemblies or elements transported per cask shipment. This 

information is given in Table 2 for each reactor type. For the light-

water and mixed-oxide reactors, a mix of two-thirds pressurized-water 

reactor (PWR) and one-third boiling-water reactor (BWR) is used.^»^ In 

the FBR, residence times of two and five years are assumed for the core 

Heavy metal charged to the reactor. 
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Table 1. Cask fixed charge rate parameters 

Useful life, years 

Return on equity, % 

Interest on debt, % 

Debt fraction of capital 

Federal income tax rate, % 

State tax rate, % 

Property tax, interim replacement, 
insurance, etc., % 

Depreciation method 

20 

15 

8 

0.5 

48 

3 

3.7 

Sum of years digits 

Table 2. Fuel/cask parameters 

Reactor type 
Assemblies 
per cask 

Kilograms of HM 
per assembly 

Kilograms of 
HM per cask 

Light-water reactor (LWR) 

Mixed-oxide reactor (MOX) 

Canadian deuterium-uranium 
reactor (CANDU) 

Fast breeder reactor (FBR) 

High-temperature gas-
cooled reactor (HTGR) 

10 (PWR)" 
24 (BWR)'̂  

8 (PWR)'̂  
20 (BWR)^ 

320 

6<̂  

6./ 

460 (PWR)"" 
190 (BWR)^ 

460 (PWR) 
190 (BWR) 

20 

162^ 

12.15^ 

4587 

3720 

6400 

972 

729 

a Reference 2. 

Reference 4. 

Reference 5. 

Reference 1. 

Reference 6. 
f 
"' Reference 7. 

9 Reference 8. 
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axial and radial blankets, respectively. Container costs are presented 

in Table 3 for each reactor type. 

Table 3. Spent-fuel shipping costs ($/kg HM) 

Cost component 

Cask cost 

Freight 

Handling 

Insurance 

Special train 

Total cost 

LWR 

6.06 

3.60 

0.39 

0.15 

3.49 

13.69 

MOX 

7.47 

4.44 

0.48 

0.19 

4.30 

16.88 

Reactor type 

CANDU 

4.34 

2.58 

0.51 

0.11 

2.50 

10.04 

FBR 

39.68 

16.98 

5.59 

0.99 

16.46 

79.70 

HTGR 

38.10 

22.63 

2.98 

0.95 

21.95 

86.61 

Freight Charges 

Because the shipping casks weigh on the order of 100 tons (90.7 

tonnes), all shipments will be by rail. Shipments are assumed to be 

round trip, 1000 miles each way, and at the lowest carrier release eval

uation. The carrier's responsibility will be limited, and additional 

insurance protection will be provided by the shipper. This will be dis

cussed in a subsequent section. Special charges will also be presented 

in a later section. 

A recent estimate of round-trip freight charges for shipping spent 

fuel from a light-water reactor is $16,500.^ Other estimates tend to 

support this number.^ Since shipping weight and distance are assumed the 

same for all reactor types, this value is applied to all reactor types. 

Costs per kilogram of HM, given in Table 3, are determined by incorporating 

the amount of fuel shipped per cask. 
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Handling Charges 

Handling charges cover the cost of loading, unloading, crane opera

tions, decontamination, testing, and other miscellaneous operations in 

connection with the shipment. At this time, there is little cost infor

mation available. However, the following approximate relationship has 

been suggested for the total round-trip handling cost:^" 

C, = 300 + 4(N + W) , 
h 

where 

C, = handling cost (1966 dollars per round trip), 
h 

N = number of fuel elements per cask, 

W = weight of loaded cask (tons). 

Considering that handling has a large labor component, costs obtained using 

the relationship above are escalated at 9%/year for ten years to express 

costs in 1976 dollars. Costs for HTGR and FBR spent-fuel handling per 

round trip are estimated to be $1000 and $2500 in 1967 dollars, respec

tively. ̂  CANDU spent-fuel handling is estimated to cost $1500 per round 

trip in 1967 dollars. These estimates are escalated at 9%/year for nine 

years to 1976 dollars and are expressed in dollars per kilogram of HM in 

Table 3. 

Insurance Costs 

Insurance against damage during shipment beyond that covered by the 

carrier in the freight evaluation rate is assumed to be purchased through 

an industrial risk insurer. This covers insurance against loss of or 

damage to the container during shipment. It is assumed that fuel ship

ments within the United States will not require additional liability 

insurance because such coverage provided for the reactor is taken to 

include fuel shipments to and from the reactor. 

An annual premium rate of $0.50 per $100 of coverage was provided by 

the Nuclear Energy Liability and Property Insurance Association (NELPIA). 



6 

The total cost of the cask is assumed to be insured. Insurance costs for 

each reactor type expressed in dollars per kilogram of HM may be found in 

Table 3. 

Special Train Charges 

It is assumed that carriers will require the shipment of irradiated 

fuel on a special train and thus incur a special train charge. For this 

study, this charge will be based only on the number of miles the casks 

carry irradiated fuel; that is, it is assumed that a special train is not 

required for the return of an empty cask. Should a special train be 

required in both directions, this component of spent-fuel shipping costs 

would double. 

It is estimated that the cost of special train service is $16 per 

mile. Another source tends to support this number. With a shipping 

distance of 1000 miles (one way), a charge of $16,000 will be incurred. 

Special train charges for each of the fuel types are given in Table 3. 

Total Cost 

The total cost for spent-fuel shipping in dollars per kilogram of HM 

is given in Table 3 for the various reactor types. 

TRANSPORTATION COSTS OF WASTE FROM REPROCESSING PLANT 

The reprocessing of irradiated nuclear fuel produces several waste 

streams of different radioactivity and elemental composition. These 

have been classified as high-level, cladding, intermediate-level trans

uranic (TRU), low-level transuranic, and low-level nontransuranic wastes. 

Each of these waste types will now be discussed. 

High-Level Waste 

High-level waste from a reprocessing plant contains "virtually all 

of the nonvolatile fission products, several tenths of one percent of the 

uranium and plutonium originally in the spent fuels and all the other 
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actinides formed by transmutation of the uranium and plutonium in the 

reactors. They can be generally characterized by their very intense, 

penetrating radiation and their high heat-generation rates. 1112 Because 

of the high radiation associated with high-level waste, shielding during 

transport is provided by casks similar to those used in spent-fuel ship

ping. Each cask is expected to hold about 57 ft^ (1.6 m^) of solidified 

waste in nine 6.3-ft^ (0.18-m^) canisters.^»^'^^ 

Estimates of the volume of high-level waste generated per metric ton 

of heavy metal charged to the reactor have been updated recently.^ Waste 

volumes per metric ton of heavy metal (MTHM) are given in Table 4 for the 

various reactor types. 

Table 4. Waste volume per MTHM'^ (ft^) 

Waste type 

HLW 

Cladding 

Intermediate-level TRU 

Low-level TRU 

Low-level nonTRU 

LWR 

3 

2.5 

30 

6.4 

48.3 

MOX 

3 

2.5 

56 

11.9 

90 

Reactor 

CANDU 

0.75 

0.8 

15 

2.7 

24 

type 

FBR 

3 

8.7 

325 

68.8 

520 

HTGR 

6 

0^ 

70 

14.9 

112 

After compaction or incineration where applicable. 

SiC hulls are considered high-level waste. "* 

From this information, costs can be estimated in a manner similar 

to the spent-fuel shipping calculations performed previously. For a 

clearer understanding, the calculations for the LWR, MOX, and FBR fuels 

are described. 

Item I — cask cost 

The cask is again assumed to cost $2.5 million with a utilization 

factor of 80%, a round-trip time of 16 days, and a fixed charged rate of 



8 

0.20. This produces a cost of $11^111 per trip. Applying the other 

information as shown below, we obtain a cask cost of $1.46 per kilogram 

of HM. 

/ $27,777 \/3 ft^ wasteW 1 MTHM \ ̂  $1.46 
\57 ft^ waste/ \ MTHM /\1000 kg HM/ kg HM 

Item II — freight cost 

Round-trip freight costs are established using the following relation

ship : ̂  

FC = (1.76W + PL)(28.7 + 0.063SD)/PL , 

where 

FC = freight cost (dollars per metric ton), 

W = cask weight (U.S. tons), 

PL = payload (metric tons), 

SD = one-way shipping distance (miles). 

The payload, or mass of high-level waste, carried per cask is estimated 

to be 5.1 metric tons (MT).^ Using a cask weight of 100 tons (91 MT) and 

a one-way shipping distance of 1000 miles, a freight cost of $3256 per MT 

of waste is obtained. By rearrangement of factors shown in item I, the 

freight cost is found to be $0.87 per kilogram of HM. 

Item III — handling charges 

Employing the relationship given for handling spent-fuel shipments, 

a cost of $1744 per round trip, or upon rearranging, $0.09 per kilogram 

of HM is estimated. 

Item IV — insurance 

For this study, insurance covers only damage to the shipping cask. 

Liability coverage is not considered. Using an annual premium of $0.50 

per $100 coverage, an insurance cost of $0.04 per kilogram of HM results. 

file:///1000
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Item V — special train charges 

A special train will be required to transport casks containing high-

level waste.^ It is assumed that the special train will be required 

only for one way (1000 miles). At a cost of $16 per mile,^ this results 

in a charge of $0.84 per kilogram of HM. 

As stated earlier, the description above is applicable to LWR, MOX, 

and FBR fuel types since the volume of high-level waste produced is the 

same. The same procedure is followed for the CANDU and HTGR fuel types, 

except that there is 0.75 and 6 ft' of waste generated per metric ton of 

heavy metal, respectively. 

Cladding Wastes 

All the fuel-element structural materials which remain in the fuel 

dissolver after the fuel has been as completely dissolved as possible are 

considered cladding wastes. Because of the neutron-induced radioactivity 

and the fraction of a percent of spent fuel retained with these wastes, 

shipment must be made in a shielded cask on a special train. However, 

less shielding will be required than for high-level wastes. The cask 

is estimated to weigh 94 tons (85 MT) and to cost $2.4 million.^ 

The volume of cladding waste after compacting to 70% of theoretical 

density is given in Table 4 for the various fuel types. This waste is 

then packaged in canisters with a volume of 3.5 ft' each. For the LWR, 

MOX, and CANDU systems, 27 canisters are carried per cask; 36 canisters 

are carried per cask for the FBR fuels. Transportation costs of the 

cladding hulls are calculated in the same manner as high-level waste 

shipments. For the freight charge component, a payload of 12.2 MT of 

waste is used for LWR, MOX, and CANDU fuel types. For FBR systems, 

19.6 MT of waste per cask is used.^ 

For the HTGR fuel type, a different situation exists with respect 

to cladding wastes. The silicon carbide hulls which cover the fuel par

ticles are included in the high-level waste stream.̂ "* The graphite in 

the reactor is disposed of in two ways; the graphite fuel block is burned, 

converted to CaCOa, and cast in cement;^^ and the reflector block is broken 
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and cast in cement.'̂ ^ These wastes are then transported to a burial site 

by motor freight. 

Intermediate-Level Transuranic Waste 

Intermediate-level TRU wastes are defined as "those solid materials, 

other than high-level and cladding wastes, which contain long-lived alpha 

activities greater than 10 nCi/g and have gamma radiation levels suf

ficient to require biological shielding and remote-handling techniques 

(typical surface dose rates lie between 10 and 1000 millirem/hr)."' 

These wastes are also referred to as TRU-gamma wastes. 

The waste is assumed to be compacted by a factor of 3, packaged in 

canisters, and transported in a lightly shielded truck cask. The 22.5-

ton (20-MT) cask costs $700,000 and is capable of carrying three canisters 

containing a total of 75 ft' of waste. This represents a waste payload 

of 2700 lb (1.2 MT).^ Because of the remote-handling requirements, volume 

reduction by incineration is not considered in this report. 

The motor freight charges for the 1000-mile one-way trip are assumed 

to be $3.00/cwt. A decreased turnaround time is present with shipping by 

motor freight. The eight-day turnaround allows 36 shipments per year with 

an 80% utilization. This increased frequency of use lowers the expected 

useful cask lifetime to ten years and results in a fixed charge rate of 

0.24 for the cask. Fixed charge parameters other than lifetime are given 

in Table 1. The remaining parameter necessary to calculate the trans

portation cost is the volume of TRU-gamma waste produced per metric ton 

of heavy metal. This is given in Table 4 as waste volume per MTHM after 

compaction. Calculations for the transportation cost of this type of waste 

are similar to those for high-level wastes excluding the special train 

charge which is not applicable. 

Throughout this report where compaction is applicable, a volume 

reduction factor of 3 has been chosen. Factors of 5 to 10 may be achiev

able in later years, but until there is additional reprocessing experience, 

the factor of 3 is considered more accurate. 
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Low-Level Transuranic Waste 

Low-level TRU wastes are defined as "those solid materials that con

tain plutonium or other long-lived alpha emitters in concentrations greater 

than 10 nCi/g and yet have sufficiently low external radiation levels that 

they can be handled directly without supplementary shielding (surface dose 

rates less than 10 millirem/hr)."' Due to the low external radiation 

level, some components of this waste type can undergo volume reduction by 

incineration. It is assumed that half of these wastes (by volume) is 

reduced by factors of 50 and 20 in volume and weight, respectively. The 

other half is reduced by a factor of 3 through compaction. The waste is 

packed in 55-gal drums for disposal. Because of the high alpha contamina

tion, shipment is by rail in an ATMX-600 railcar which is a double-walled, 

fully enclosed, all steel car with cast underframe and heavy reinforced 

sloping ends. The cost of the car is estimated at $200,000.^^ Assuming 

the car makes 20 round trips per year and has a fixed charge rate of 

0.20, the railcar cost is $2000 per trip. No special train is required. 

The freight charge is again $3.00/cwt with an estimated payload of 

130 drums or 143,000 lb.^ The shipment volume is 956 ft'. Handling 

charges are based on a three-man effort at an average labor pay rate of 

$9 per hour.^® The low-level transuranic waste volume after volume 

reduction is given in Table 4. 

Low-Level Nontransuranic Wastes 

These wastes contain less than 10 nCi of long-lived alpha activity 

per gram and are sufficiently low in beta and gamma emissions that minimal 

shielding is required. The waste is compacted by a factor of 3, placed 

in 55-gal drums, and shipped by motor freight. As a result, only two 

cost components, freight and handling, enter into the calculations. A 

typical shipment will transport 64 drums containing a total of 475 ft' 

of waste with a 16,000-lb payload. The handling charge of $2.40 per 

drum is the same as that used for low-level TRU waste. Some components 

of this waste type may be combustible and could undergo volume reduction 

by incineration. However, it is not clear as to what degree the total 
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waste volume would be reduced; and because this type of reduction would 

not greatly affect the total waste shipping costs, volume reduction of 

the low-level nontransuranic wastes is assumed to be by compaction only. 

The compacted volume of waste per metric ton of heavy metal is given in 

Table 4. 

Total Waste-Shipping Costs 

The total waste-shipping costs, comprised of the components mentioned 

above, are given in Tables 5 through 9 for the various fuel types. 

Table 5. Waste shipment costs for a LWR fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Cladding 

Intermediate-
level TRU 

Low-level TRU 

Low-level 
nonTRU 

Cask 

1.46 

0.71 

1.87 

0.01* 

a 

Freight 

0.87 

0.43 

1.14 

0.03 

0.05 

Cost component 

Handling 

0.09 

0.05 

0.40 

a 

0.02 

Insurance 

0.04 

0.02 

0.04 

a 

a 

Total 

Special 
train 

0.84 

0.42 

a 

a 

a 

shipment cost 

Subtotal 
cost 

3.30 

1.63 

3.45 

0.04 

0.07 

8.49 

a. Not applicable. 

Special rail car cost; no cask is required. 

'Negligible — less than $0,005 per kilogram of HM. 
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Table 6. Waste shipment costs for a MOX fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Cladding 

Intermediate-
level TRU 

Low-level TRU 

Low-level 
nonTRU 

Cask 

1.46 

0.71 

3.48 

0.03* 

a 

Freight 

0.87 

0.43 

2.14 

0.05 

0.09 

Cost component 

Handling 

0.09 

0.05 

0.75 

o 

0.03 

Insurance 

0.04 

0.02 

0.07 

o 

a 

Special 
train 

0.84 

0.42 

a 

a 

a 

Total shipment cost 

Subtotal 
cost 

3.30 

1.63 

6.44 

0.08 

0.12 

11.57 

a. Not applicable. 

Special rail car cost; no cask is required. 

'Negligible — less than $0,005 per kilogram of HM. 

Table 7. Waste shipment costs for a CANDU fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Cladding 

Intermediate-
level TRU 

Low-level TRU 

Low-level 
nonTRU 

Cask 

0.37 

0.23 

0.93 

0.01* 

a 

Freight 

0.22 

0.14 

0.57 

0.01 

0.02 

Cost component 

Handling 

0.02 

0.02 

0.20 

a 

0.01 

Insurance 

0.01 

0.01 

0.02 

G 

a 

Special 
train 

0.21 

0.14 

a 

a 

a 

Total shipment cost 

Subtotal 
cost 

0.83 

0.54 

1.72 

0.02 

0.03 

3.14 

a. Not applicable 

Special rail car cost; no cask is required. 

'Negligible - less than $0,005 per kilogram of HM. 



14 

Table 8. Waste shipment costs for a FBR fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Cladding 

Intermediate-
level TRU 

Low-level TRU 

Low-level 
nonTRU 

Cask 

1.46 

1.84 

20.22 

0.15^ 

a 

Freight 

0.87 

1.17 

12.40 

0.31 

0.53 

Cost component 

Handling 

0.09 

0.13 

4.33 

0.02 

0.17 

Insurance 

0.04 

0.05 

0.42 

a 

a 

Special 
train 

0.84 

1.10 

a 

a 

a 

Total shipment cost 

Subtotal 
cost 

3.30 

4.29 

37.37 

0.48 

0.70 

46.14 

Not applicable. 

Special rail car cost; no cask is required. 

'Negligible - less than $0,005 per kilogram of HM. 

Table 9. Waste shipment costs for an HTGR fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Fuel block 

Reflector 
block 

Intermediate-
level TRU 

Low-level TRU 

Low-level 
nonTRU 

Cask 

2.92 

a 

a 

4.36 

0.03̂ ^ 

a 

Freight 

1.74 

b 

0.30 

2.67 

0.07 

0.11 

Cost component 

Handling 

0.18 

h 

0.04 

0.93 

e 

0.04 

Insurance 

0.08 

a 

a 

0.09 

e 

a 

Special 
train 

1.68 

a 

a 

a 

a 

a 

Total shipment cost 

Subtotal 
cost 

6.60 

17.87'' 

0.34 

8.05 

0.10 

0.15 

33.11 

Not applicable. 
\, 
Component costs not available. 

'Reference 15. 

Special rail car cost; no cask is required. 

^Negligible - less than $0,005 per kilogram of HM. 



15 

REPROCESSING PLANT WASTE DISPOSAL COSTS 

In the previous section on transportation of reprocessing wastes, the 

wastes were classified as high-level, cladding, intermediate-level trans

uranic, low-level transuranic, and low-level nontransuranic. Although 

these wastes have differing disposal costs per unit volume, the method of 

calculating costs on a per kilogram of heavy metal basis is the same. 

Multiplying the final waste volume per MTHM given in Table 4 by the cost 

per unit volume and converting metric tons to kilograms produces waste-

disposal costs per kilogram of heavy metal. Each of the waste types will 

now be discussed briefly. 

High-Level Waste 

As mentioned previously, the waste is transported in 6.3-ft canis

ters. It is assumed that high-level waste will undergo geologic disposal, 

presumably in a salt mine or other underground formation. The cost for 

such disposal has been estimated to be $31,000 per canister.^ Due to 

regulatory changes, increased interest in retrievability, and inflation 

since that estimate was made, a cost of $50,000 per canister is used for 

this study. Dividing this cost by the canister volume, we obtain a cost 

per unit volume to be used in determining the high-level waste disposal 

cost in dollars per kilogram of heavy metal as explained earlier. 

Cladding Waste 

As with high-level waste, cladding wastes are assumed to be buried 

in a stable geologic formation. An early estimate for disposal of a 

3.5-ft' canister of cladding wastes is $17,500.^ The lower cost, relative 

to high-level waste, is due for the most part to the lower heat generation 

and thus closer underground packing that this waste can achieve. Due to 

inflation and regulatory effects, an estimate of $21,875 per 3.5-ft' 

canister is used. 
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Transuranic Wastes 

It is assumed that all transuranic wastes, including those with low-

level beta-gamma activity, are required to undergo geologic disposal. 

This is estimated to cost $75/ft', a 25% increase over a previous esti

mate. ̂  

Low-Level Nontransuranic Wastes 

For this waste type, disposal in a commercial burial ground is assumed 

acceptable. The reflector blocks and CaCOs from the fuel blocks of an 

HTGR are included in this waste type. An estimate of $2.50/ft' has been 

used.^ 

Disposal cost estimates for wastes from a fuel-reprocessing plant are 

given in Table 10 for each reactor type. 

Table 10. Disposal cost estimates for wastes 
from a fuel-reprocessing plant 

($/kg HM) 

Waste type 

High level 

Cladding hulls 

Intermediate-level TRU 

Low-level TRU 

Low-level nonTRU 

Fuel block as CaCOj 

Reflector block 

Total 

LWR 

23.81 

15.63 

2.25 

0.48 

0.12 

b 

b 

42.29 

Reactor type 

MOX 

23.81 

15.63 

4.20 

0.89 

0.23 

b 

b 

44.76 

CANDU 

5.95 

5.00 

1.13 

0.20 

0.06 

b 

b 

12.34 

FBR 

23. 

54. 

24. 

5. 

1. 

81 

,38 

35 

16 

30 

b 

b 

109. 00 

HTGR 

47. 

0. 

5. 

1. 

0. 

8. 

0. 

62. 

,62 

.00^ 

,26 

,11 

,28 

.17 

,17 

,61 

Silicon carbide coatings assumed to be included in high-
level waste. 

b Not applicable. 
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SUMMARY OF COSTS INCURRED IN IRRADIATED FUEL SHIPPING, 
REPROCESSING PLANT WASTE SHIPPING, AND 

REPROCESSING PLANT WASTE DISPOSAL 

Costs for irradiated fuel shipping, reprocessing plant waste shipping, 

and reprocessing plant waste disposal have been determined for five reactor 

and reactor-fuel types: LWR, MOX, CANDU, FBR, and HTGR. A summary of 

these costs expressed in 1976 dollars per kilogram of heavy metal charged 

to the reactor and rounded to the nearest dollar is given in Table 11. 

Further detail may be found in the three sections pertaining to these 

costs. 

Table 11. Cost summary for spent-fuel shipping and 
reprocessing plant waste shipping and disposal 

($/kg HM) 

Reactor type 

LWR MOX CANDU FBR HTGR 

Irradiated fuel shipping 14 17 10 80 87 

Reprocessing plant waste shipping 8 12 3 46 33 

Reprocessing plant waste disposal 42 45 12 109 63 
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