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ABSTRACT 

This report presents the results of an assessment sponsored by the U.S. 

Department of Energy (DOE) through its Monitored Retrievable Storage (MRS) 

Program at the Pacific Northwest Laboratory. The assessment was made to deter­

mine which light water reactors (LWRs) could achieve spent fuel rail shipping 

cask handling capabi 1 ities (and at what approximate costs) where such capabi 1-

ities currently do not exist. The results are intended to provide data for 

assessing potential transportation system improvements that could lead to 

benefits similar to those that would exist if an MRS facility is included in 

the federal waste management system. Use of an MRS facility will reduce total 

shipment miles for radioactive wastes in the waste management system. Reducing 

shipment miles would, in turn, reduce the overall impact of the transportation 

function and simplify its control. Increasing the fraction of shipments using 

rail casks would also lead to reductions in shipment miles in either an MRS or 

a no-MRS waste management system. 

Reactor-specific railroad and crane information for all LWRs in the U.S. 

was extracted from current sources of information. Based on this information, 

reactors were separated into two basic groups consisting of reactors with 

existing, usable rail cask capabilities and those without these capabilities. 

The latter group is the main focus of this study. The group of reactors with­

out present rail cask handling capabilities was further separated into two sub­

groups consisting of reactors considered essentially incapable of handling a 

large rail cask of about 100 tons and reactors where postulated facility 

changes could result in rail cask handling capabilities. 

Based on a selected population of 127 reactors, the results of this 

assessment indicate that usable rail cask capabilities exist at 83 (65%} of the 

reactors. Twelve (27%) of the remaining 44 reactors are deemed incapable of 

handlint;; a large rail cask without major changes, and 32 reactors are con­

sidered likely candidates for potentially achieving rail cask handling capa­

bilities. In the latter group, facility changes were postulated that would 

conceptually enable these reactors to handle large rail casks. Preliminary 

estimates of costs to achieve these capabilities were then developed. 

i i i 



The estimated cost per plant of required facility changes varied 

from a high of about $35 million to a low of less than $0.3 million. 

widely 

Only 

11 of the 32 plants would require crane upgrades. Spur track and right-of-way 

costs would apparently vary widely among sites. These results are based on 

preliminary analyses using available generic cost data. They represent lower 

bound values that are useful for developing an initial assessment of the via­

bility of the postulated changes on a system-wide basis, hut are not intended 

to be absolute values for specific reactors or sites. More information from 

additional studies ~'lould he required to reduce uncertainties in the cost 

estimates. 
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1.0 INTRODIICTION 

Identifying which light water reactors (LWRs) in the U.S. could achieve 

spent fuel rail shipping cask capahilities (and at what approximate costs) 

where no such capabilities currently exist is hath important and timely. Some 

1tilii:i•os n.re in various stages of assessing and/or implementing plans designed 

to expand their spent fuel storage capacities. These plans fTlay include 

1) physical changes associated with the spent fuel storage pool itself, 

2) studies of spent fuel rod consolidation, or 3) preparations for participa­

tion in government-sponsored fuel rod consolidation or dry cask storage defTlon­

stration programs. Therefore. it should he recognized that currently there is 

very little .notivntiun or incentive for licensees to spend rnoney for alteration 

or conversion of existing cranes or to huilrl spur tracks. However, as the U.S. 

Departl'lent of Energy (DOE) hegins accepting spent fuel from reactors for even­

tual disposal in geologic repositories, utilities rnay find it advantageous to 

use rail casks, if possihle, to reduce the impact of shipping campaigns on 

reactor operations. The results of this assessment are intenrled to provide 

rlata for use in assessing one set of potential transportation system improve­

ments that could lead to benefits similar to those that would exist if an ~1RS 

facility was included in the ferleral waste management system. The MRS facility 

woulrl rf~duce total shipment miles in the system which would rerluce the overall 

impact of the transportation function and simplify its control. Increasing the 

fraction of spent fuel shipments 11sin~ rail casks woulrl also lead to reductions 

in shipment miles in either an MRS or no-r~n:s waste 1'1anagef11ent systef11. 

Section 2 of this report presents the su,mary and conclusions of this 

assessmPnt. The sturly approach taken for the assessment is presenterl in Sec­

tion 3. The details of the rail shipping cask feasibility assessJTlent and pre­

liminary cost estimates for the selected reactors of interest are presented in 

Section 4. A discussion of observations and comfTlents haserl on this feasibility 

assessment is presented in Section 5 • 

The hases used to develop cost estimates for the postulated facility 

changes which potentially result in rail cask handling capabilities are 

described in Appenrlix A. other cost factors that are ctifficult to quantify 
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generically are also included in Appendix A for completeness. Preliminary 

estimates of the costs to achieve spent fuel rail cask capabilities at the 

reactors examined in this study are presented in Appendix R. 
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2.0 SUMMARY AND CONCLUSIONS 

The results of this study, which was sponsored by the U.S. Department of 

Enerqy (DOE) through its Monitored Retrievable Storage (MRS) program at Pacific 

Northwest Laboratory~ are summarized in this section. The purpose of the study 

is to determine which light water reactors (LWRs} could achieve spent fuel rail 

cask capabilities (and at what approximate costs) where such capabilities do 

not currently exist. The estimates derived in this study will provide data for 

use in the MRS program. This preliminary analysis was accomplished by examin­

ing current sources of information to extract reactor-specific railroad and 

crane information for all LWRs in the U.S. Based upon this information, reac­

tors were separated into two basic groups consisting of those reactors with 

existing, usable rail cask capabilities and those without these capabilities. 

The latter group is the main focus of this study. This group of reactors was 

further separated into two subgroups consisting of reactors considered essen­

tially i"lcapable of handling a large rail cask of about 100 tons (due to crane 

and/or structural limitations) and reactors where other changes (e.g., iiddition 

of a rail spur or minor crane upgrades) could result in rail cask handling 

capabilities. 

Reactor-specific modifications that would conceptually result in rail cask 

handling capabilities at 32 selected LWRs were developed. After identifying 

the parameters of interest associated with the postulated changes, preliminary 

estimates of the costs to achieve these capabilities were then developed. 

Since spur track and right-of-way costs vary in relation to the distance 

from the reactor sites to railroad mainlines and only 11 of the 32 plants 

1eeded crane upgrades, the cost per plant of required upgrades varied l'iidely 

from a high of about $35 million to a low of less than $0.3 million. These 

results are based on preliminary analyses using available generic cost data. 

The results represent lower bound values that are useful for developing an 

initial dSsessment of the viability of the postulated changes on a system-wide 

basis, but are not intended to he absolute values for specific reactors. Addi­

tional in-depth studies would be required to obtain reactor-specific esti­

mates. In-depth information on a variety of conditions not addressed in this 

2.1 



study would be required for each reactor site before such reactor-specific cost 

estimates could be obtained. Information to support these cost estimates might 

include: 

• the effect of additions of equipment and/or piping since com~ercial 

operation began; corollary areas which might be affected include 

updating as-built drawings to determine existing crane clearances and 

other cask-loading bay/building changes that could he required to 

accommodate the various size rail casks (e.g •• enlargement of a hatch 

or building entrance) 

• structural analysis, testing, and reporting requirements associated 

with upgrading a reactor 1S cask handling crane, including the deter­

mination of needs and costs concerning specific contracts, schedules, 

miscellaneous licensing-related activities, permitting {if required), 

and other regula tory reviews and requirements 

• the cost of railroad bridqes where needed. 

2.1 RESULTS OF THE nATA REVIEW OF SPENT FIIEL RAIL SHIPPING CASK CAPARILITIES 

The results of this assessment indicate that usable rail cask capabilities 

exist at R3 (65%) 0f the 127 reactors considered. Twelve {271.) of the remain­

ing 44 reactors were felt to be incapable of handling a large rail cask, and 

32 reactors could potentially achieve rail cask handling capabilities. 

Twelve nuclear power plants were not subjected to further evaluation in 

this study primarily because of their limited crane capacities (see Section 4.2 

for details). 

The 32 reactors chosen for further examination are briefly discussed in 

the following section. together with a summary of the costs associated with the 

postulated changes that would conceptually enable rail cask handling capabil­

ities to he achieved at these plants by 1995. For this study, it is assumed 

that the MRS facility will begin receiving spent fuel in the 1g%-9R time 

frame. 
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2.2 PRELIMINARY ESTIMATES OF THE COSTS OF CHANGES FOR THE SELECTEO 
REACTORS OF INTEREST 

The estimated costs of postulated changes to achieve rail cask capabili­

ties at the 32 selected LWRs are summarized in Table 2.1. It can be seen from 

the table that crane alterations are assumed to be required at 11 reactors • 

The primary reason for these alterations is to upgrade the cranes• capacities 

to safely handle a future cask design which will probably weigh about 100 tons 

when fully loaded. In all cases, it was assumed that crane alterations could 

be accomplished by replacing the trolley. This change is expected to incur a 

nominal cost of about $1 million per unit. 

It was estimated that expenditures in the following ranges would be neces­

sary to achieve rail cask handling capabilities at various reactors: $0.2 mil­

lion to $5 million at 16 reactors, $5 million to $10 million at six reactors, 

and greater than $10 million per plant at the remaining six reactors. Four 

reactors shown in Table 2.1 are connected to their sister units either by a 

transfer canal or by sharing a common spent fuel storage pool. In these cases, 

it was assumed that the cost of changes at the first unit was the total cost 

involved for both units. In general, the major contributor to the total cost 

for changes at individual plants within each of these groups is the length of 

the spur track that would need to be constructed. Because of the length of the 

spur track needed, the Calvert Cliffs site was estimated at $35 million to be 

the most costly modification project. 

The reader is cautioned that the cost estimates developed in this study 

are preliminary in nature and subject to change upon receipt of additional 

site-specific details. Additional in-depth study is recommended because com­

plex issues are involved for each plant. It is estimated that successful 

implementation of the postulated reactor-specific changes presented in this 

study, on a reasonable schedule, could provide rail cask handling capabilities 

at the selected reactors in the 1995 time frame. However, the preliminary 

results presented in this study are not intended to be used to require a par­

ticular mode of shipping from any reactor. 

2.3 



TABLE 2.1. Estimated Costs of Changes to Achieve Rail Cask Capability 
at the Selected LWRs Utilized in this Study(a) 

Postulated Changes Estimated 
seur Track 1 miles Cost, Mi 11 i or~ 

Plant (Type) Crane Onsite Offsite (1984 dollars) ,c) 

Browns Ferry-1 (BWR) Alter trolley 6 7.14 

Browns Ferry-2 (fiWR) (d) 

Browns Ferry-3 (BWR) Alter trolley 1 1.80 

Callaway-! (PWR) 0.41 

Calvert Cliffs- I {PWR) 1 " 35.35 

Calvert Cliffs-2 (PWR) (d) 

Connecticut Yankee (PWR) Alter tro11ey 1 ' 9.75 

Crystal River-3 (PWR) 0.41 

Diablo Canyon-1 {PWR) 19 17.015 

Diablo Canyon-2 {PWR) 1 0.41 

Hope Creek (RWR){e) 1 0.41 

Kewaunee (PWR) 1 4 4.01 

Oconee- I (PWR) Alter trolley 1 9 q. 75 

Oconee-2 (PWR) I f) 

Oconee-3 (PWR) Alter trolley 1 1.80 

Oyster Creek (RWR} Alter trolley 14 14.10 

Palisades (PWR)(g) Alter trolley 1 1.80 

Peach Bottom-2 (BWR) (repair) 19 (repair) 16.71 

Peach Rottom-3 (BWR) (repair) 0.41 

Pilgrim-1 (BWR) Alter trolley 1 9 9.75 

Salem-1 {PWR)(e) 1 14 12.71 

Salem-2 {PWR)(e) 0.41 

''" On of re-1 ( PWR) Alter trolley <1 1.80 

''" Onofre-2 (PWR) <1 0.41 

San Onofre-3 (PWR) <1 0.41 

Shoreham (RWRI(g) q 8,36 

<;urry-1 (PWR) 25 22.29 

Surry-;> (PWR) I fl 
Trojan (DWR) <I 0.41 

Turkey Point-3 (PWR) Alter trolley g 'L75 

Turkey Poi nt-4 (PWRI A Iter trolley <1 1.80 

WNP-2 (flWR) <1 (repair) o.n 

(a) Cranes rated at approximatl>ly 100 tons (see Table 3,1 for details) are a~sumed to be upgraded 
to ahout l2'i tons to safely handle the future cask design weighing ahout 100 tons as 
discussed io Section 3.1. 

(b) The numher of figures shown is for computat1ooal accuracy and does not imply prec1sion to 
that many significant figures. Details of reactor-specific cost estimates are contained 1n 
Appendi( 3. 

(c) Includes 25~ contingency. 
(d) No crane moriifications required; pool connectl!ri hy transfer canal to llnit l. 
(e) Hope Creek, SaiPm I, anrl 5~1em? are on the same sit». 
(f) No crane '~orlific~tions required; common pool shared Wltll Unit 1. 
(g) Adrlitional information is nef>ried to confirm that the dimensions of the cask loaning pool can 

accoonmoriate ~ l~ryP r~il c~s~. 
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3.0 OBJECTIVE, APPROACH, AND STIJnY ASSIJMPTIONS 

This section contains brief descriptions of the objective, technical 

approach, and assumptions utilized in this study • 

3.1 STIIOY OBJECTIVE 

The objective of this study is to determine which light water reactors 

(LWRs) could achieve spent fuel rail shipping cask capabilities (and at what 

approximate costs) where none currently exists. To accomplish this objective, 

the baseline information reported by Daling et al. (1985) as well as other 

sources of information available in the open literature were used. Preliminary 

feasibility assessments were performed to determine the existing and the poten­

tial capabilities of all LWRs to ship spent fuel hy rail. Selected parameters 

were identified and used to estimate each plant•s capability to safely handle a 

future cask rlesign that will probably weigh n.bout 100 tons when fully loaded. 

This assessment is intended to provide data for use in assessing potential 

transportation system improvements that could lead to benefits similar to those 

that woulci exist if an MRS facility was included in the federal waste rlanage­

rnent system. 

3.2 TECHNICAL APPROACH 

A methodology was rlevr~loperl to assist in the process of selecting the 

reactors examined in this study. The study fllethociology is illustrated in Fig­

ure 3.1. The first step in the process 1-1as to acquire background information 

from the open literature anrl frofll nuclear plant and industry personnel familiar 

with the suhject areas of interest. 

The raw rlata presented hy naling et al. (1985) 1>1as examined to extract 

railroad and crane information for all LWRs in the llnited States. In adrlition, 

other sources of information in the open literature (e.g., FSARs) were used for 

the same purpose. The results of this effort are presented in Table 3.1. 

3. I 
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TABLE 3.1. Current Spent 
of Commercial 

Fuel Rail Shipping Cask 
Nuclear Power Plants 

Capabilities 

Same Site/(b) 

A.rkansas ~clur !Jne-1 (PWR)* 
~rkansas Nuclear One-2 (PWR)* 
Arnold (BWR)* 
!Ieaver ~a11ey-l (PWR)* 
Beaver Valley-2 (PWR)* 
Bellefonte-~ (PWR) 
aellefonte-2 (PWR) 
Big Rock Point (PW)* 
Braidwood-! (PWR) 
Braidwood-2 (PWR) 
Browns Ferry-! (BWR)* 
Browns Ferry-2 (BWR)* 
Browns Ferry-3 (BWR)* 
Brunswick-! (BWR)* 
Bruns.,ick-2 (BWR)* 
Byron·! (PWR)* 
Byron-2 (PWR) 
Callaway-! (PWII.)* 
Calvert Cliffs-! (PWR)* 
:ahert Cllffs-2 (PWR)* 
Cahwt>a-1 (PWR) 
:atawba-2 (PWR) (62:Ll 
~linton-! (BWR) (82!'.) 
Corunche Peak·! (PWR) 
Goo.anche Pftak-2 (PWR) 
·:onnecticut hnkee (PWR)* 
:ooper (RWR)* 
:rystal Rher-3 (PWR)* 
~- C. Cook-! (PW~)* 
J, C. Coak-2 (PWR)* 
IJans-Besse (PIIR)* 
'l1ablo Canyon-! (PWR)* 
lliablo canyon-2 IPWR) (951) 
'Jresden-1 (BIIR) 
1lresden·2 (BWR)* 
'Jresden-3 (BWR)* 
!'arley-1 (PWR)* 
"arley-2 (PWR)* 
'enni-2 (BWR) (98'!;) 
>'ltzpatrick (BWR)* 
c·ort t.Jlhoun (PWR)* 
Iii nna ( PIIR )• 
:;rand Gulf-! (BWR)• 
lirand Gulf-2 IBWR) (30'!;) 
Harris-! (PWR) (86,;) 
Hatch·! (SWR)• 
l!atch-2 (BWR)* 

Yes/NO 

!lope Crl'ek IBWR) (8111; see note on 
Humboldt Bay (BIIR) 

I 
I 
I 
I 
I 
I 
I 
I 

Yes/No 

Yes/No 

Is Ingle) 

Yes/A 

Yes/8 

Yes/No 

Yes/No 

Yes/A 

(s1ngle) 

Yes/B 

Yes/? 

(single I 

Yes/B 

(single) 
( s 1 ngle I 
Is, ogle) 

Yes/ A 

(single) 

Yes/~o 

Yes/No 

( s 1ngl e) 
( single) 
ls1ngle) 
I 51 ngl e) 

Yes/No 

(single I 

Yes/B 

Si!lem-1 .~ 2 
( s1 ng I e I 

:ndian Po1nt-l IPWRI; Unlt cet1red dS a 
generatlng fac1lity 

·ndian Point-2 {PWR) 
Indian ~o1nt-l iPWR) 
Xe,..unee IPWRI* 
l.a Crosse IBWR)* 
'a Salle-! (~WRI* 
La Salle-2 (BIIR)* 
Limerick-! IBWR) (}Oil 
Lllnerick-2 (BWR) (301) 
~Olne Yankee (PWR) 

(60%) 
(lit) 

Marble Hlll-1 (~WR) 
Marble Hill-2 (PWR) 
McGuire•! (PWR)• 
McGulre-2 (PWR)* (H,4\) 

) fes/No 

.: s 1 nqle) 
(>1n9lel 

Jes/H 

1es/C 

's 1 n~ I e i 
les/A 

Yes/' 

Cask Crane 
Capacity, 

tons 

100 
wo 
wo 
125 
m 
150 
150 

" m 
m 

'"' 105 
105 
"5 
m 
125 
125 
150 
150 
150 
125 
125 
125 
IJO 
IJO 
100 
100 
1" 
150 
150 
125 
125 
125 

" m 
125 

12S ton 
crane shared 

m 
m 

" " 150 
125 
150 
125 
"5 
150 

" 15 

" " 125 

'' ~6 
12~ 

i !U ton 
crane snared 

m 
m 
m 
125 
125 

Preferred 
Rail Caj• 

Type I c 

NLI 10/24 
NLI 10/24 

IF-300 
IF -300 

rai.j(d) 
rail(d) 

TN-12 
TN-12 

lf"-300(EXP) 

IF-300(EXP) 
lF-lOO(EXP) 

IF-300 
IF-300 
IF-300 
IF-300 

Railroad Spur 
On Into Ldng 

Site Bay 

~)tel 

"' «< 

'" '" les 
«< 
'" '" '" '" 
'" 

Oistance to 
~arest RR, 

miles 

' ' ' 

<I 

" " 

10 

5 
5 

15 

u 
u 
5 

1o) ~sUrlsk I') denotes operat1ng plants; PWR lS pressunzed >01ter reactor aM SWR '' ho111n~ water 
reactor; and It) ond1cates approXImate percent complete, 

:b) ~ 1ndicates common pool shared by t10o reactors. 
B indicates pools connected by tr~nsfer canal. 
C 1nd~eates pools coMected by casl; transfer. 
"No" indicates no sharing capabilities. plant has 1t; OW1'1 crane an~ pool. 

1c) (EXP) mean; e<perlence w1th that type of cask; and, ' •• 'means preferred ra1l cask not specified. 
'd) ~o specific preferred rali cask type "as Indicated by the l1censee. 
!e) An internal •Jt1l1ty study sM..ed the co't nf add1ng ra~l 100uld he e<ce;;Jve due to severe terra1n 

(NAC 1911). 

3.3 



Milhtone·l (BWR)* 
Millstone-2 (PWR)* 
Millstone-3 (PWR) {811) 
Monticello (BWR)* 
Nine Mile Point-! (SWR)* 
Nine Mile Point-2 (BWR)" 
North Anna-l (PWR)* 
North MM-2 (PWR)* 
Oconee-! (PIIR)* 
Oconee-2 (PIIR)* 
Oconee-3 (PWR)* 
Oyster Creek (BWR)• 
Palisades (PWR)" 
Palo Verde·! (PWR) 
Palo Verde-2 (PWR) (98.71) 
Palo Verde-3 (PWR) (81.21) 
Peach Bottoo-2 (BWR)* 
Peach Bottoo-3 (BWR)* 
Perry-! (BWR) ('10\l 
Perry-2 (SWR) (42\) 
P119r1rn-l (8WR)* 
Point Bueh-l (PWR)• 
Point Seach-2 (PWR)* 
Prairie Island-! (PWR)* 
Prairie lsland-2 (PWR)* 
Quad Cities-! (BWR)* 
Quad Citin-2 (BWR)* 
Qancho Seco (PWR)• 
River Bend-1 (BWR) (62\) 
Robinson-2 (BWR)* 
Salern-1 (PWR)* jalso Hope Creek 
Salem-2 (PWR)• 
San Onofre-! (PWR)* 
San Orlofr~-2 (PWR)* 
San Onofre-3 (PWR)* 
Seabrook-\ (PWR) (89:1.) 
Seabrook-2 ( PIIR) (29~ 1 
Sequoyah-1 (PWR)• 
Seqooyah-2 (PIIR)• 
Shoreham (BWR) 
South Texas-\ (PWR) 
South Teus-2 (PWR) 
St. lucie-! (PIIR)• 
St. Lucie-2 (PWR)* 
Summer ( PWR) 
Surry-\ (PWR)~ 

Surry-2 :PWR)• 

(50~) 

(2~1) 

Susque~anna-1 (BWR)* 
~u;quenanna-2 (BWR) (gg\) 
ihree ~i le lshnd-\ IPWR) 
Three Ml1e lsland-Z (PWRI 
TroJan :PWR)* 
Tu~<ey Polnt-3 (PWR)* 
Tuney Point-4 (PWR)• 
Vermont Yankee (BWR)• 
'ln9tlP.-l !PWR) (64~) 
loqtle-< rpw~) :2211 
··~P-1 (PWR) i63t) 
'ONP-Z ( BWR) 
,jNP-l (PWR) (IS'l.) 
Oaterford-3 IPWR) 
'Oatts l>itr-1 (PWRI i-l6!) 
Watts Bar-~ (PWR) (6U) 
'Oolf Creek (PWR) (~01.) 

¥'"'""' Ro"e (PWR)• 
Z1on-l :PwR)• 
!ion-2 (P'•RI• 

TABLE 3.1. (contd) 

S~me Site/( b) 

s 1 tej) 

I 
I 
I 

te5/No 

(single) 

Yes/No 

Yes/A 

Yes/A 

(sIngle) 
(single) 

Yes/i'lo 

Yes/NO 

Yes/B 

Is 1 nql e I 
Yes/A 

Yes/B 

( s inqle) 
Is i nqle I 
(single I 
Yes/No 

Yes/No 

Yes/ A 

Is 1ngl e I 
Yes/No 

Yes/No 

Is i ngle I 
Yes/ A 

Yes/~o 

( s 1 ngl e) 

Yes/No 

is i nql e I 
'~s/R 

(Slngle) 
lqnql~l 

( s 1 n9l e I 
l<1nqlel 

Yes/ A 

(single I 
(>lngle) 

YeS/ A 

Cask Crane 
Capac 1ty, 

tons 

110 

"" 100 

"' 1" 
HO 
m 
1" 100 
100 
100 
100 
100 
1;o 
1;o 
1;o 
m 
m 
m 
m 
100 

6> 
6> 

m 
m 
m 
m 

'"' m 
m 
110 
110 
100 
m 
m 

"' H; 
12; 
m 
m 
t;O 
t;O 
w; 
t;O 
m 
l2; 
m 
1" 

'" LlO 
110 

'" w; 
\OS 

"' '" '" L2'> 

'" '" "' !2~ 

'" 15U 
60/derJted J5 

12~ 

"' 

Preferred 
Rail Ca~k 
hpelc 

IF-300 

IF-300 
IF-300 

IF-300(£XP) 

Rai I road Sror on Into dng 
~ Bay 

"' 

"' "' "' '" 
"' '" '" '" 
"" "" "" "" "' '" "' '" '" ,,, ... 
'" 
"' "" "" "' "' "' '" '" 
'"' '"' "' "" "" "" "' '"' '"' '"' '"' "" '"' '"' "' "' '"' "' 

\J) AsterJS~ 1•1 denotes •Jperot>nq ~)ants~ lfld :~\ >ndicat~s opproxlmote ;ercent ,Qmplete. 
I~) ~ >ndicHe> coornon pool shared by t'*O redctoro;. 

~ 1nd1cote1 pools connected by transfer cdndl, 
C IMicates pools connected by cask transfer. 
"No" in:1icate> no o;nar~ng capab>lit1€S, plant M> 1t1 ''""crane ;nd pool, 

Oistance to 
~arest RR, 

miles 

" 10 
10 

" " 

w 

" " 

" " " " " 

" 

(cl (EXP) •neans exper>ence w>th tnat type of cosk; oM."·-"'""""' preferred~ cos< not o;pec1fied, 
(d) l1censee >tJtes d railroad lS onSJte but unsu1tdi>le for use, 
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Rased upon the information in Table 3.1, the reactors were separated into 

two basic groups: 

ties and 2) those 

1) those reactors with existing, usahle rail cask capabili­

without this capability. The latter group is the main focus 

of this study. Based upon engineering judgment, these reactors were further 

separated into two sub-groups: 1) those reactors where postulated changes 

could provide rail cask capability, and 2) those reactors determined to be 

essentially incapable of achieving a rail cask handling capability. Study 

results and additional information of interest are presented in Section 4.0. 

3. 3 STliDY ASSUMPTIONS 

Numerous specific assumptions were made to facilitate the analyses which 

are described in this report. The following general assumptions were used: 

1. 11.11 postulated changes could he accomplished without interrupting 

operations. Otherwise, the potential for s i gni fi cant costs for down­

time must be considered. 

2. Typical unit cost is utilized in Appendix B for rail track cost per 

mile. In reality such costs would be based on terrain (e.g., whether 

level ground or hilly country must he traversed hy the tracks) as 

well as other factors not within the scope of this preliminary study 

(e.g., whether a railroad bridge is required). 

3. The unit costs for new railroad track and for old railroad track in need 

of repair are considered to be the same. 

4. Various reference sources list slightly different distances from the 

site (cask loading hay) to a railroad Mainline; therefore, for pur­

poses of this analysis, the most recent information compiled by 

Oaling et al. (1985) is used • 

5. Cranes rated at approximately 100 tons (see Table 3.1 for details) 

are assumed to be upgraded to about 125 tons capacity to safely han­

dle the future cask rlesign (weighing ahout 100 tons) discussed pre­

viously in Section 3.1. Preliminary cost estimates for 11 crane 

upgrades are given in Appendix B. Because the upgrading involves 

only trolley replacement to provide for nominal increased lifting 
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capacity at the selected plants, no associated building structural 

modifications are assumed to be necessary. However, since this must 

be proven to the U.S. Nuclear Regulatory Commission (NRC}, estimated 

costs for technical evaluations associ a ted with the crane modi fica­

tions are provided in Appendix A for completeness. 

6. At some reactors, cask loading pool use ~ay be restricted to certain 

cask designs because of loading pool dimensional constraints. This 

will have to be determined on a case-hy case basis. 

7. With the exception of Marble Hill llnits 1 and 2, which have been can­

celed, all the reactors currently under construction as shown in 

Table 3.1 are assumed to he in operation in the 1995 time frame of 

interest to this study. 
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4.0 SPENT FUEL RAIL SHIPPING CASK FEASIAILITY ASSESSMENTS AND COST ESTIMATES 

This section presents the results of the assessment to determine which 

light water reactors (LWRs) could potentially achieve spent fuel rail shipping 

cask capabilities (and at what approximate costs) where such capability does 

not currently exist. Based upon the identified cask handling limitations, 

evaluations were performed which used engineering judgment as well as selected 

quantified elements. Some factors (e.g., crane capacity, railroad onsite char­

acteristics, etc.) were quantifiable, thus narrowing the remaining area where 

engineering judgment had to he used. Assumptions were used where necessary in 

the development of reactor-specific modifications to cask handling facilities 

that would conceptually result in rail cask handling capabilities at the 

selected reactors. After identifying the parameters of interest associated 

with the postulated changes, preliminary estimates of the potential costs to 

a chi eve rail cask handling capahi 1 it i es were developed. These results are 

based on preliminary analyses using available generic cost data. They repre­

sent lower hounrl values that are useful for developing an initial assessment of 

the viability of the postulated changes on a system-wide hasis, but are not 

intended to he absolute values for specific reactors or sites without adrli­

tional in-depth study. 

4.1 qESULTS OF THE DATA REVIEW OF SPENT FIIEL RAIL SHIPPING CASK CAPAAIL!T!ES 

This sturly assumes a slightly different total numher of reactors, 127, 

compared to the Oaling et al. report (1985), which listed a total of 130 reac­

tors. The reasons for this are 1) the preparations for the TMI-2 dar1aged fuel 

shipping campaign are already underway anr1 2) the r1arhle Hill 1 and 2 units 

have '1een cancelerl. In the TIH-2 case, there is no fuel in their storage pool 

and restart of the reactor is uncertain; therefore, for purposes of this analy­

sis, the TMI-2 situation is not anticipated to impact fuel movements in the 

1995 time frame. 

Rased on a total population of 127 reactors, the following data are drawn 

fran Table 3.1. 
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• Usable rail cask handling capabilities exist at 83 (65%) of the 

reactors. 

• Preliminary feasibility assessments indicate 12 (27%) of the remain­

ing 44 reactors are incapable of achieving rail cask handling capa­

bility without significant changes. The reasons for not considering 

these reactors further are described in detail in Section 4.3. 

• The remaining 32 reactors are the main focus of this study since they 

are considered potential candidates for achieving rail cask handling 

capabilities. 

• Nineteen of the 83, or 23% of the plants with current rail cask capa­

bility indicated a preferred rail cask type. 

Rail cask handling capability as a function of the number of nuclear 

plants on a site is shown in Table 4.1. It can be seen from the table that 
' 

rail cask handling capabilities currently exist on 60'1, of the sites with a 

single reactor, on ]g% of the sites with two reactors, and on 38% of the sites 

with three reactors. It should be recognized that cost savings could be 

realized in the construction of spur tracks on multiple reactor sites. The 

preliminary cost estimates developed for several plants selected for assessment 

in this study are affected in this manner (see Appendix B for details). 

TABLE 4.1. Rail Cask Capability as a Function of the Number of 
Reactors on a Site 

Number of Sites Percent of Total 
i,.Ji th Rail Cask Sites with Ra i 1 Cask 

Number of Number Capability to All Capability to All 
Reactors Onsite of 'Sites Reactors on Site Reactors on 'Site 

One 35 ?1 no 
Two 34 27 79 

Three 8 3 38 

4.2 REACTORS NOT SUSJECTEn TO FIIRTHER CONSIOERATION IN THIS STIJOY 

The 12 nuclear power plants shown in Table 4.2 were not subjected to fur­

ther evaluation in this study. Rail capability could potentially he achieved 
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at these plants (e.g., with dry cask transfers, heavy haul techniques, etc.), 

but more reactor-specific information would be necessary before that determina­

tion can be finalized. 

4.3 PRELIMINARY ESTIMATES FOR THE COSTS OF CHANGES AT THE SELECTED 
REACTORS OF INTEREST 

The 32 reactors chosen for further examination in this study are presented 

in Table 4.3. Based upon the identified cask handling limitations, evaluations 

were performed on each of the reactors shown in the table to develop postulated 

changes that would conceptually result in rail cask handling capabilities at 
these plants by 1995. These changes are presented for each plant in Appen-

dix B. Preliminary cost estimates for the reactors shown in the table were 
developed utilizing a unit-component approach and are discussed also in 

Appendix B. 

The estimated cost of postulated changes to achieve rail cask handling 

capabilities at the 32 selected LWRs are summarized in Table 4.4. It can be 

seen from the table that the cranes at 11 reactors would need to be modified 

because the cranes are currently rated at about 100 tons. The primary reason 

for the modifications would be to upgrade the cranes 1 capacities to safely 

handle a future cask design which will probably weigh about 100 tons when fully 

loaded. In all cases it was assumed that crane alterations could be accom­

plished by replacing the trolley. This modification is expected to incur a 

nominal cost of about $1 million per unit. 

Spur track and right-of-way costs vary and the total amount per plant is 
influenced by a number of factors, including the length 3f spur track(s), the 

rail contractor, and the type of terrain (e.g., whether level ground or hilly 
country must be traversed by the tracks). 

It was estimated that expenditures in the range of $0.2 million to $5 mil­

lion would be necessary to achieve rail cask capability at each of 16 reactors, 

$5 million to $10 million at each of six reactors, and greater than $10 million 

per plant at the remaining six reactors. Four reactors shown in Table 4.4 are 
connected to their sister units either by a transfer canal or by sharing a com­

mon spent fuel storage pool. It was assumed that the cost of changes at the 
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TABLE 4.2. Reactors Not Further Evaluated in this Study 

Plant Name Reason(s) 

Big Rock Point 

Ft. Calhoun 1 

Indian Point 1 

Indian Point 2 & 3 

La Crosse 

Point Beach 1 & 2 

R. E. Ginna 

St. Lucie 1 & 2 

Yankee (Rowe) 

This plant is a single BWR on a site with a cask crane 
capacity of 24 tons {derated). Length of cask is limited 
by need for adequate (about B ft) water coverage as fuel 
is inserted into cask. Although 1t has a spur track 
onsite leading into the loading bay 9 significant changes 
would be required. 

This PWR has limited crane capacity; therefore, signifi­
cant structural changes would probably be required. No 
spur track exists on the site. 

This unit 
facility. 

Both units 
the site. 
40 tons. 

has been retired 
Currently, this 

as an electricity generating 
site has no spur track. 

are on the same site. No spur track exists on 
Both units have a cask crane capacity of 

Major changes would be required. 

This plant is a single BWR on a site wit1 a cask crane 
capacity of 50 tons. Although it has a spur track on 
site, it has not been used for several years. Further 
limitations are due to inadequate cask loading pool dimen­
sions. It is judged that major changes would be required. 

Both of these PWR plants use same cask handling crane 
{currently licensed for 26 ton cask). New cask drop 
analysis would be required for heavier casks. There may 
be spent fuel pool structural constraints. Considerably 
more reactor specific information is needed. 

This plant is a single PWR on a site with a cask crane 
capacity of 40 tons. There is no railroad on the site. 
Significant changes would probably be required. 

Roth ?\~R units are on the same island site. Currently, 
there is no spur track onsite and a rail bridge v10ulrl 
probably be requirerl. 

This plant is a single PWR on a site with a cask crane 
capacity of 60 tons (currently derated to 35 tons). The 
site is in a very hilly area. Inadequate cask loading 
pool rlimensions may be the cause of further limitations. 
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TABLE 4.3. Selected LWRs Utilized in this Study 

Plant (Type) 
Browns Ferry-! (BWR) 
Browns Ferry-2 (BWR) 
Browns Ferry-3 (BWR) 
Callaway-! (PWR) 
Cal vert Cl iffs-1 (PWR) 
Calvert Cliffs-2 (PWR) 
Connecticut Yankee (PWR) 
Crystal River-3 (PWR) 
Diablo Canyon-! (PWR) 
Diablo Canyon-2 (bWR) 
Hope Creek (BWR)( I 
Kewaunee (PWR) 
Oconee-! (PWR) 
Dconee-2 (PWR) 
Oconee-3 (PWR) 
Oyster Creek (BWR) 
Palisades (PWR) 
Peach Bottom-2 (BWR) 
Peach Bottom-3 (BWR) 
Pilgrim-! (BWR~) 
Salem-! (PWR) I 
Salem-2 (PWR)(b) 
San Onofre-! (PWR) 
San Onofre-2 (PWR) 
San Onofre-3 (PWR) 
Shoreham (BWR) 
Surry-! (PWR) 
Surry-2 (PWR) 
Trojan (PWR) 
Turkey Poi nt-3 (PWR) 
Turkey Point-4 (PWR) 
'INP-2 (BWR) 

Region(•) 

s 
s 
s 
MW 
NE 
NE 
NE 
s 
w 
w 
NE 
MW 
s 
s 
s 
NE 
MW 
NE 
NE 
NE 
NE 
NE 
w 
w 
w 
NE 
s 
s 
w 
s 
s 
I' 

(a) NE • Northeast, S • South, 
M\~ = Midwest, and \~ = Hest. 

(h) Hope Creek. Salem-1 and Salem-2 
are on the same site. 

first unit was the total cost involved for both units, since one rail spur 

would be used for access to both units. In general, the major contributor to 

the total cost for individual plants within each of these groups is the length 

of the spur track that would need to be constructed. Details of the prelimi­

nary cost estimates for the plants shown in Table 4.4 are presented in 
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TABLE 4. 4. Estimated Costs of Changes to Achieve 
at the Selected LWRs Utili zed in this 

Plant (Type 

Browns Ferry-1 (BWR) 

Browns Ferry-2 (RWR) 
Browns Ferry-3 (BWR) 

Callaway-1 (PWR) 
Calvert Cliffs-1 (PWR) 

Calvert Cliffs-2 (PWR) 

Connecticut Yankee (PWR) 

Crystal River-3 (PWR) 

Diablo Canyon-1 (PWR) 

~iablo Canyon-2 (PWR) 
Hope Creek (BWR)(e) 

Kewaunee (PWR) 

Oconee-1 (PWR) 

Oconee-2 (PWR) 

Oconee-3 (PWR) 

Oyster Creek (RWR) 
Palisades (PWR)(g) 

Peach Rottom-2 {BWR) 

Peach Bottom-3 (BWR) 

Pi1grim-l (RWR) 

Salem-1 {PWR){e) 

Salem-2 (PWR)(e) 

')an Onofre-1 (PWR) 

San Ortofre-2 (PWR) 

San 0nofre-3 (PWR) 

Shoreham (RWR){g) 

Surry-l (PWR) 

'>urry-2 (PWR) 

Trojan (PWR) 

Turkey Point-3 IPWR) 

Turkey Point-<1 (PWR) 

WNP-2 (RWR) 

Alter trolley 

(f) 

Alter trolley 

Alter trolley 

Alter tro11ey 

Alter trolley 

Alter trolley 

(f) 

Alter trolley 

~ lt er trolley 

q 

<1 ,, (rep<~ir) 

g 

Rail Ca~k Capability 
Study{a) 

Estimated 
Cost, MilliOI}S 

(1934 dol1ars)\tl,c) 

7.14 

1.80 

0.41 

35.35 

9. 75 

0.41 

17.05 

0.41 

0.41 

4.01 

9.75 

l.RO 

14.10 

1.80 

15.71 

0.41 

9.75 

12.71 

0.41 

1.80 

0.41 

0.41 

q.35 

22.29 

0.41 

q. 75 

l.RO 

() .21 

(a) r:ranes raterl at approximately 100 tons (see Tahle 3.1 for details) are assumed to be upgraded 
~o about 125 tnns to ~afely hanr11P the futurf'l cask rlesign weighing about 100 tnns as 
rl1scus~er1 in Section 3.1. 

(b) The number of figures shown is for compiJtiltional accuracy anrl rloes not imply precision to 
that ~~any significant figure~. Details of reactor-specific cost estimdtes are contained in 
Appendix ~-

(c) Includes 25% contingency. 
(d) No crane mo!iifications required; pool connected by transfer candl to Unit 1. 
(e) Hope Creek, Salem 1, and Salem 2 are on the same site. 
(f) No crane modifications required; corrrnon pool shdred with Unit I. 
(g) Arlrlitional information i~ neerlerl to confirm that the <limensions of the cask load1ng pool can 

accommodate a large ra1l cask. 
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Appendix B. Because of the length of the spur track needed for the Calvert 
Cliffs site. it was estimated to be the most costly project at about 

$35 million. 

The development of the unit-component costs utilized in this study are 

discussed in Appendix A. In addition. other factors are identified (but not 

quantified) in Appendix A that could substantially affect the reactor-specific 

cost estimates shown in Table 4.4. The reader is cautioned that due considera­

tion must be given to the factors discussed in Appendix A, since they have the 

potential for significantly impacting the total costs of many of the projects 

evaluated in this study • 
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5.0 OBSERVATIONS AND COMMENTS 

The postulated changes that wou1<1 result in rai1 cask handling 

capabilities at selected LWRs are preliminary in nature. Site-specific 

licensing and hardware issues will have to be arldressed in every case where 

this capability is desired. To identify all the practical aspects involved in 

each such assessment would require an in-depth study of each plant since each 

reactor and its respective site are unique. Such a level of detail was beyond 

the scope of this study. 

Only after detailed studies are completed will it be possible to determine 

those reactors where cost-effective measures could meet with success in a 

timely manner. In all cases, however, defining and understanding the sources 

of the various cost elements, including the time frames associated with these 

elements is essential. As recent events in the nuclear industry have clearly 

illustrated, if costs cannot be defined (controlled), the schedule cannot be 

controlled. A generic list of some major cost elements rnight include the 

followir1g: 

• corstruction of X-miles of railroad track (and consideration given to 

su~sequent maintenance thereof) 

• on5ite structural changes required 

• regulatory requirements including various associated reviews 

• potential disruption of plant operations 

• plcnning, scheduling, and training required for the shipping ca~paign 

(iflcluding dry runs anrl testing of equipment). 

For most of the items rlescribed above, contracts, schedules, license 

changes, anrl permitting must be addressed. The cost issues associated with 

each element must be identified and discussed from different points of view so 

that all the potential problems anrl their respective solutions are understood • 
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The potential use of heavy haul techniques(a) was not within the scope of 

this study; however, these alternatives should be investigated as a means of 

a chi evi ng rail access capability while averting rai 1 spur additions and 1 ayi ng 

new track. 

(a) Heavy-haul is the transport of overweight or overdimension cargo that 
requires special equipment. These types of shipments are often associated 
with intermodal shipments where a heavy rail cask is transported by heavy­
haul truck to a rail siding (for plants that do not have rail access but 
wish to use rail casks) or barge slip. An intermodal shipment is defined 
as a shipment that is performed using two or more transport modes. 
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APPENDIX A 

COST ESTIMATING BASES 

The cost information developed in this study is based on unit cost data 

presented in this appendix. Categories for which generic cost data are given 

include: spur track and right-of-way, cask handling cranes, licensing costs, 

anrl contingency allowance. Equipment costs are estimated using pub 1 i sherl 

information and/or information based on contacts with equipment vendors, as 

appropriate. The data are presented in late-1984 dollars. 

To ensure the applicability of the unit costs presented in this appendix 

to any specific situation, the reader is cautioned that the data should be 

carefully examined and adjusted as necessary with due consideration given to 

the miscellaneous factors rtiscussed in Section A.5. 

A.l RAILROAD SPUR TRACK AND RIGHT-OF-WAY COSTS 

Rai 1 road spur track costs used in this study are as follows: q;50-$60/ 

lineal foot for onsite track, assuming above sub-grade and at ground level; up 

to $200/lineal foot for offsite track in rough terrain. For purposes of the 

cost estimates developed in this study, it is assumed that all onsite work is 

at the $60/LF rate and all offsite work is at an average cost of $130/LF 

rate. Roth rates include ballast, ties, and rail. 

Other factors affecting costs include the following: 

• For longer runs, economies of scale (i.e., So!llewhat lower cost/LF) 

coulrl he negotiated • 

• In general, a rail contractor (not the rail road company itself) does 

the work off railroad company property. The railroads use their own 

personnel if work is done on their own property. In addition, the 

length of the runs helps determine the contractor (i.e., there are 

small and large contractors, depending on the size of the project). 
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• The construction of bridges, if required, are neglected in this anal­

ysis. Site-specific analyses are needed to determine this factor and 

are beyond the scope of this study. 

• It is assumed that 50 ft wide runs of single track are used. This 

allows for ditching, communications, etc. 

• Right-of-way land costs are based on $1000/acre; thus, for a 50 ft 

wide strip one mile long the cost is estimated at $10,000/lineal 

mile. There is no cost for land at the reactor site. It is also 

assumed, unless stated otherwise, that the distance from the cask 

handling facilities to the reactor site property line is one mile. 

A.2 CRANE COSTS 

The primary assumptions associated with crane costs used in this study are 

as follows: 

1. In the alteration or conversion of an existing crane or the replace­

ment of an existing crane to provide the postulated rail cask hand­
ling capability, the overall acceptability (including that of 

unreplaced structures and components) must be demonstrated by the 

licensee. 

2. PWRs and RWRs use similar cranes to handle spent fuel shipping casks 

in their respective fuel handling facilities. For this analysis, the 

following costs are considered "typical: 11 

Item 
Trolley rep 1 acement 
Whole crane replacement 

Installation 

Materials 

Estimated Cost (1984$) 

$750K ± 15% 

$1M ± 15% 

$150K - $450K 

$10K - $50K, depending on radiation zone 

conditions as well as other factors 

3. In general, spent fuel cask cranes are nonstandard design. This is 

primarily rlue to different seismic criteria, which in turn is based 
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on geographic location. Such cranes are designated as a Seismic 

Class I item of equipment because they are required to perform cer­

tain critical functions iri the nuclear power plant. 

4. Installation~ testing, etc. assumes no reactor downtime • 

A.3 REGULATORY CLIMATE AND ESTIMATED LICENSING COSTS 

In planning for and carrying out site and/or facility modifications, the 

licensee must be aware of all regulations pertaining to these activities and 

how they will affect operations as well as the associated costs of these activ­

ities. Of direct interest to the licensees contemplating changes affecting 

their license~ for example, is the NRC licensing fee schedule. The reason for 

this is that with the recent (May 21, 1984) revision to 10 CFR 170, the NRC has 

established a policy of full cost recovery for all NRC activities associated 

with amendments, renewal, dismantling activities, and termination of reactor 

licenses. In those cases where license amendments must be performed, this 

implies reactor specific 1) reviews, 2) safety evaluations, 3) significance and 

hazards analyses, 4) Federal Register Notices and publishing costs, 5) legal 

and management reviews, etc. 

Since there has been little or no experience with certain kinds of licens­

ing activities with the NRC, it is difficult to predict with any precision what 

various costs delineated in this study might be in the 1995 time frame. 

For the purposes of this analysis, it is assumed that the completeness and 

the quality of the licensee's submittals for complex projects are such that one 

NRC staff-year is required to accomplish the appropriate reviews, operational 

surveillance, and required inspections. The estimated cost of one person-year 

in 1984 dollars is about $110,000. This amount represents a minimum estimate. 

Should the submittals be incomplete, or should other difficulties {undefined) 

be encountered, this estimated cost could increase significantly. 

It is assumed further that the licensee could incur costs in the range of 

$10,000 to greater than $100,000 for plant-specific studies anrl analyses 
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associated with their postulated changes (e.g., rail access study and technical 

evaluations). Again, this amount varies depending on the complexity of the 

project. 

licensing-related activities, such as public relations, public hearings 

and state and local agency controls are activities that would normally be han­

dled as part of a spent fuel shipping campaign. NRC licensing-type activities 

are all perfonned by the utility and the direct costs may be difficult to seg-

regate. It is assumed that the utility will collect all the costs as separate \ 

accounts in the reactor's project expenses that are related to the licensing 

aspects of a spent fuel shipping campaign and to public and institutional 

activities. 

A.4 RATIONALE FOR THE CONTINGENCY ALLOWANCE IISEO IN THIS STIIOY 

Other factors can affect costs of changes such as climate (which can 

affect the cost of power, water, etc.), contractor management, regulatory 

requirements, and availability and deliverability of materials and supplies 

(including rail track and cranes or parts thereof). These factors and those 

discussed previously in this appendix, while difficult to evaluate, are not 

solely dependent on the section of the country where the work takes place. In 

combination, these factors result in uncertainties that are unavoidable and, 

depending on the size of the project, can be important contributors to the 

total project cost. These case-specific factors have to he adrlressed through 

the application of judgment rluring the planning and preparation stage of the 

specific project to assure that adequate contingency is provided. It should be 

recognized that on a case-by-case basis contingency could he significant. What 

follows is a discussion of the nature of a contingency allowance, the variation 

in the size of the contingency allowance as a function of the degree of knowl­

erlge about the project, anrl the average size of the allowance assumed for the 

feasibility assessments developed in this study. 

A common el~r1ent of engineering cost estimates is contingency. The .1\meri­

can Association of Cost Engineers (AACE) describes contingency as: 
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11 The specific prov1s1on for unforeseeable elements of cost within 
the defined project scope; particularly important where previous 
experience relating estimates and actual costs has shown that 
unforeseeable events which will increase cost are likely to 
occur ••• u 

Unfortunately, there is no common definition which specifies all items that may 

be included in contingency • 

Because of the varying circumstances that make a contingency necessary, a 

single standard rate is not appropriate for all situations. The rate could be 

as high as 100% of the cost for an untried process where engineering is not 

complete and the job is to take place in the distant future. Contingency 

amounts of 20 to 35% are not uncommon for projects in the proposal stages. 

Contingency amounts of 5% are not uncommon for projects that have been fully 

engineered and rlesigned and are entering the construction phase. 

A contingency 

of knowledge 

allowance of 25% was used in this study. This considers the 

state avai 1 able 

study that are to take place 

A. 5 M!5CELLANEOIIS FACTORS 

for the reactor-specific projects 

5 to 10 years in the future. 

examined in this 

The most potentially significant cost element not addressed in this study 

is the amount of plant downtime that could he associated with the various 

changes postulated to provide rail cask capahility at the selected plants of 

interest. Again, this element would have to be addressed on a case-hy-case 

basis. 

Several other factors more difficult to quantify generically should be 

recognized for their potential impact on costs and for the need to consirler 

them on a case-by-case hasis. These factors are discussed briefly in the fol­

lowing subsections • 

A. 5.1 Deteriorating Rai 1 road Tracks 

Several reactor-specific rail spur tracks are known to be in various 

states of disrepair (see Appendix B for details). This situation can only 

worsen between now and lg%. The ultimate impact this situation could have on 

plant-specific spent fuel shippin<J campaigns is not addressed here. However, 
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this is an area that could be examined for its potential impact on selected 

shipments planned for the 1995 time frame. 

A.5.2 Equipment Obsolescence 

Cranes that might he replaced at selected reactors may have substantial 

salvage value or could possibly be used at other facilities or installations. 

Where site-specific sturlies indicate crane or trolley replacement is needed to 

provide rail cask handling capability, near-term replace~ent of the existing 

crane could possibly generate some cost benefits. As time goes on this option 

would likely decrease in value rlue to either obsolescence or general deteriora­

tion. In fact, suhstantial arlditional costs might he incurred to repla:ce or 

update the equipment at a: later time should the licensee delay in taking this 

action. 

A.5.3 Engineering and Planning Costs for Shipment by Rail 

Some plant owners may not have sufficient in-house staff to accomplish 

some of the postulated changes determined to he necessary to achieve rail cask 

capability. Therefore, they may choose to employ consultants and outside 

engineering firms to perform the engineering and planning for shipment of spent 

fuel hy rail. With or without this expertise, these costs could be significant 

on a plant-specific basis. However, such cost estimates are beyond the scope 

of this study. It is suggested that this effort he estimated for both the 

in-house approach and the external contractor approach in order to rletermine 

the methorl that provides the greatest incremental cost savings. 

A. 5. 4 Site Layout 

Site layouts of all the reactors considered in this study neerl to he exarl­

inerl carefully. The reason for this is that there could he some buildings or 

other structures near the plants that could preclude or greatly increase the 

costs of construction of a spur track at certain sites. 
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APPENDIX B 

PRELIMINARY COST ESTIMATES 
FOR 32 SELECTED LWRS 

Based on the cost information presented in Appendix A, cost estimates of 

postulated changes for 32 selected LWRs were developed. The individual esti~ 

mates for those nuclear power plants are presented in this appendix. The data 

are presented in alphabetical order according to the plant name. Additional 

cask handling information presented for each of the plants was extracted from 

the Daling et al. report (1985) anr1 is included in this appendix for 

completeness. 

In light of other inherent, pervasive and site-specific uncertainties, the 

reader is cautioned against applying the cost estimates presented in this 

appendix to the actual plants without additional in-depth study. For example, 

it was flat within the scope of this study to prohe in detail all of the actual 

cask loading hay/building changes which could be necessary to accommodate the 

various size rail casks. Complex issues are involved in each case and the 

preliminary results presented in this appendix should not be considered 

final. These cost estimates are provided solely as baseline information anrl 

are subject to major changes upon receipt of additi anal site-specific details. 

In the following appendix, the term "Pool" is used to describe two differ­

ent items. "Pool" refers to the spent fuel storage pool when the parameter 

"Share Pool" is called out. It refers to the cask loading pool (which may or 

may not be separated from the spent fuel storage pool) when the parameters 

"Pool Depth," "Pool t.lidth," and "Pool Length" are called out. At some 

reactors, cask loading pool use may he restricted to certain cask designs 

0ecause of loading pool dimensional constraints. This will have to he 

determined on a case-hy-case hasis. 

Some example calculations used for the spur track cost estimates given in 

this appendix are as follows: 

a) 

b) 

c) 

$60/LF (5280 ft/mile) 

$I30/LF (5280 ft/mile) 

llOK/mi 1 e 

~ $0.32M/mile, onsite track 

= $0.69M/mile, offsite track 

= $0.01M/mile, right-of-way 
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Plant Name: Browns Ferry-! 
Utility: Tennessee Valley Authority 
Nearest Town: Decatur, AL 
NRC Docket Number: 50-259 
Reactor Type: BWR 
Rating:(aJ 1067 MWe 

In Plant Handling Parameters: 
Share Pool: (b) B 
Preferred Cask: 
Cask Experience: None 
Cask Crane Capacityj tons: 
Crane height, ft:{c 

Pool Depth, ft: (d) 39 
Pool Width, ft: (d) 8 
Pool Length, ft: (d) 8 

106 

Comments: 67 ton cask has been analyzed for use at Browns Ferry. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

track: Spur 

a) 
b) 
c) 
d) 

1 mile{s) track, nnsite 
-i6""'·mile(sl track, offsite 
-:.:c-"6:Cmile(s) right-of-way offsite 
"Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

0.32 
4 .12 
0.06 
0.10 

4.60 

0.8 
0.2 

1.0 

0.11 
1.43 
T.14 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(rl) Refers to the respective usable dimension (i.e., length, 
wirlth, or rlepth~ of the cask loading v1ell. 
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Plant Name: Browns Ferry-2 
Utility: Tennessee Valley Authority 
Nearest Town: Decatur, AL 
NRC Docket Number: 50-260 
Reactor Type: BWR 
Rating:(aJ 1067 MWe 

In Plant Handling Parameters: 
Share Pool:{b) B 
Preferred Cask: 
Cask Experience: None 
Cask Crane Capacityj tons: 
Crane height, ft:(c 

Pool 
Pool 
Poo 1 

Depth, ft:[~l 39 
1'1dth, ft: ( ) 8 
Length, ft: d R 

106 

Comments: See comments, Rrowns Ferry-1. 

ESTIMATED COSTS OF THIS PROJECT 

Comments: Browns Ferry 1 and 2 pools are connected by a transfer canal: 
therefore, only the crane for Unit 1 is altered and only a single 
spur track is assumed for purposes of this cost estimate. 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A i'ldicates common pool shared by two reactors. 

R i1dicates pools connected by transfer canal. 
C i'ldicates pools connecterl by cask transfer. 

(c) The distance from the operating deck to the bottom of the crane hook at 
its uppermost position. 

(d) Ref~rs to the respective usable dimension (i.e., length, width, or depth) 
of the cask loading well • 
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Plant Name: Browns Ferry-3 
Utility: Tennessee Valley Authority 
Nearest Town: Decatur, AL 
NRC Docket Number: 50-296 
Reactor Type: BWR 
Rating:(•! 1067 MWe 

In Plant Handlin? farameters: 
Share Pool: b No 
Preferred Cask: 
Cask Experience: 
Cask Crane Capacity! tons: 
Crane height, ft: (c 

Pool Depth, ft:(d) 39 
Pool Width, ft: (d) 8 
Pool Length, ft: (d) 8 

106 

Comments: See comments, Browns Ferry-1. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1g34 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

_ _,1_;mi l e ( s) 
_ _:mile(s) 

mile(s) 
"'O t"h"'e =='r --s t u dy 

Subtotal 

Cask Handling Crane: 

track, nnsite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Suhtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 

0.01 

0.33 

0.8 
0.2 

1.0 

0.11 
0.36 
!.80 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e •• length, 
wi rlth. nr rlepth) of the cask 1 oadi ng we 11. 

B.4 

• 

' 

• 

• 



l 

• 

• 

• 

Plant Name: Callaway-! 
Utility: Union Electric Company 
Nearest Town: Fulton, MD 
NRC Docket Number: 50-483 
Reactor Type: PWR 
Rating:(•) 1166 MWe 

In Plant Handling Parameters: 
Share Pool: \b) No 
Preferred Cask: None Specified 
Cask Experience: 
Cask Crane Capacity) tons: 150 
Crane height, ft:(c 31.3 

Pool Depth, ft: (d) 
Pool Width, ft: (d) 
Pool length, ft:(d) 

44.3 
16.0 

18.0 

Comments: Upper floor limit is 1000 psf. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1g34 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

--"1-'mi 1 e ( s l 
--':mile(s) 

mile(s) 
"'O t"'h"'e ,:.r --s t u dy 

Subtotal 

Cask Handling Crane: 

track, onsite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

(a l Spent Fue 1 Requirements , DOE/Rl-84-1, May 1984 • 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 

o.o1 
0.33 

0.08 
D.4T 

(c) The rlistance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
wirlth, or rlepth) of the cask loading well. 
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Plant Name: Calvert Cliffs-1 
Utility: Baltimore Gas and Electric Co. 
Nearest Town: Lusby, MO 
NRC Docket Number: 5D-317 
Reactor Type: PWR 
Rating:(a) 825 MWe 

In Plant Handling Parameters: 
Share Pool: (b) B 
Preferred Cask: NLI 1/2 
Cask Experience: NAC-1, NFS-4, NLI 1/2 
Cask Crane Capacity! tons: 150 
Crane height, ft: (c 35 

Pool Depth, ft: (d) 41 
Pool Width, ft: (d) g 
Pool Length, ft:(d) 11 

Comments: Currently limited by FSAR cask drop analysis to 25 ton class casks. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

track: Spur 

a) 
b) 
c) 
d) 

--~1~mile(s) track, onsite 
40 mile(s) track, offsite 
40 mile(s) right-of-way offsite 

Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC licensing Costs 
Contingency ( 25%) 
Total, Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

0.32 
27.46 

0.40 
0 .1D 

28.28 

7.07 
35.35 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(rl) Refers to the respective usable dimension (i.e •• length. 
width, or depth) of the cask loarling well. 
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Plant Name: Calvert Cliffs-2 
Utility: Baltimore Gas and Electric Co. 
Nearest Town: Lusby~ MD 
NRC Docket Number: 50-318 
Reactor Type: PWR 
Rating: Ia! 825 MWe 

In Plant Handling Parameters: 
Share Pool:ib) B 
Preferred Cask: NLI 1/2 
Cask Experience: NAC-1, NFS-4, NLI 1/2 
Cask Crane Capacity,. tons: 150 
Crane height, ft: (CJ 35 

Pool Depth, ft: (d) 41 
Pool Width, ft: (d) g 
Pool Length, ft: (d) 11 

Comments: See comments, Calvert Cliffs-! 

ESTIMATED COSTS OF THIS PROJECT 

Comments: Calvert Cliffs 1 anrl 2 pools are connected by transfer canal; 
therefore, only a single spur track is assumed for purposes of this 
cost estimate. 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1oR4. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected hy transfer canal. 
C inrlicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the crane hook at 
its uppermost position. 

(d) Ref1~rs to the respective usable rlimension (i.e., length, width, or depth) 
of ~he cask loading well. 
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Plant Name: Connecticut Yankee 
Utility: Northeast Utilities 
Nearest Town: Haddam Neck, CT 
NRC Docket Number: 50-213 
Reactor Type: PWR 
Rating:(•! 582 MWe 

In Plant Handling Parameters: 
Share Pool:{b) No 
Preferred Cask: None 
Cask Experience: IF -200, 
Cask Crane Capacityj tons: 
Crane height, ft:{c 2R 

Pool 
Pool 
Pool 

Depth, ft: (d) 
Width, ft: (d) 
Length, ft: (d) 

35 
6,5 
6.5 

NAC-1 
100 

Comments: Information from FSAR not yet verified. 83 bundles were sent 
offsite 7-8 years ago. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs. 
in Mi 11 ions of 
1984 Dollars 

Changes: 

Spur track: 

a) 1 mile(s) track, onsite 
b) 9 mile(s) track, offsite 
c) 9 mi1e(s) right-of-way offsite 
d) Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materia 1 s 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared hy two reactors. 

B indicates pools connected hy transfer canal. 
C indicates pools connected hy cask transfer. 

0.32 
6.18 
0.09 
0.10 
6,69 

0.8 
0.2 

1.0 

O.I1 
1.95 
9.75 

(c) The distance from the operating deck to the bottom of the 
crane hook nt its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 
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Plant Name: Crystal River-3 
Utility: Florida Power Corporation 
Nearest Town: Red Level, FL 
NRC Docket Number: 50-302 
Reactor Type: PWR 
Rating:(•! 836 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: Truck 
Cask Experience: NAC-1 
Cask Crane Capacityj tons: 
Crane height, ft:{c 30.7 

Pool Depth, ft:(d) 
Pool Wirlth, ft:(d) 
Pool Length, ft:(d) 

43.7 
10.0 

10.0 

120 

Comments: Hatchsize is 35.7 1 x 8.6 1
• Have only once usec1 a cask: shipped an 

NAC-1 single element cask to Oconee, FL in 1977. More than likely 
to ship hy truck. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 
1984 Dollars 

Changes: 

Spur track: 

a) 1 mile(s) track, onsHe 
b) mile(s) track, offsite 
c) mile(s) right-of-way offsite 
d) Other--study 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total. Changes 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected hy transfer canal. 
C indicates pools connected by cask transfer. 

0,32 

0.01 

0.33 

o.os 
0.41 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length. 
width. or depth) of the cask 1 oadi ng we 1 1. 
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Plant Name: Diablo Canyon-! 
Utility: Pacific Gas and Electric Co. 
Nearest Town: Avila Beach~ CA 
NRC Docket Number: 5D-275 
Reactor Type: PWR 
Rating:(•! IDB6 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: IF-300 
Cask Experience: None 
Cask Crane Capacityj tons: 
Crane height, ft:(c 29.8 

Pool Depth, ft: (d) 
Pool IAidth, ft:(d) 
Pool Length, ft:(d) 

45,5 
10 .o 
10.0 

125 

Comments: Units 1 and 2 are identical, except opposite handed. See comments; 
Diablo Canyon-2. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

1 mile(s) track, onsite 
19 mile(s) track, offsite 
19 mile(s) right-of-way offsite 

Other--studies 
Subtota 1 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) I nsta 11 at ion and Materia 1 s 
g) Other 

Subtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Mill ions of 

1984 Dollars 

0,32 
13,04 
0,1 g 
0 .10 

13.65 

3.4! 
17.06 

(a) Spent Fuel Requirements, DOE/RL-84-I, May 1984, 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usahle dimension (i.e., length, 
wirlth, or depth) of the cask loading well. 
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Plant Name: Diablo Canyon-2 
lltil ity: Pacific Gas and Electric Co. 
Nearest Town: Avila Beach, CA 
NRC Docket Number: 5D-323 
Reactor Type: PWR 
Rating:(•! 1119 MWe 

In Plant Handling Parameters: 
Share Pool: {b) No 
Preferred Cask: IF-300 
Cask Experience: None 
Cask Crane Capaci[y

5 
tons: 

Crane height, ft: c 29.8 

Pool Depth, ft: (d) 
Pool Wirlth, ft: (d) 
Pool Length, ft:(d) 

45.5 
10 .o 

10,0 

125 

Comments: 70 ton crane rating for use although listed at 125 tons. Plant was 
designed assuming a 70 ton cask 5 ft in diameter, 17.5 ft long. A 
much larger cask would not be appropriate. little room on operatin 
floor area (6-7 1 wide) rated for 1000 lbs/sq ft. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Cate~ 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

_ _,_!..:.mile ( s) 
_-_ _,mi le(s) 

mile(s) 
"0 t"'h"'e-i-r - - s t u d y 

Suhtotal 

Cask Handling Crane: 

track, onsite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) fJ. indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 

0.01 

0.33 

0.08 
1GIT 

(c) The distance from the operating rleck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension {i.e., length, 
width, or depth) of the cask loading well. 

R .11 



Plant Name: Hope Creek~l 
Utility: Public Service Electric and Gas Co. 
Nearest Town: Salem, NJ 
NRC Docket Number: 5D-354 
Reactor Type: BWR 
Rating:(•! 1067 MWe 

In Plant Handlin( Parameters: 
Share Pool: b) No 
Preferred Cask: 
Cask Experience: 
Cask Crane Capacityj tons: 150 
Crane height, ft:(c * 

Poo 1 Depth, ft: (d) 45.0 
Pool l~idth, ft: (d) 11.0 
Pool Length, ft:(d) 11.0 

Comments: Scheduled for commercial operation in fall of 1986. *Although crane 
height was not known, it is great enough to allow the handling of an 
IF -300 cask. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

--'-1-'m_il e ( s) 
--:mile(s) 

mile(s) 
ITQ t"hc;;e;:'r -· - s t u d y 

Subtota 1 

Cask Handling Crane: 

track, onsite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, DOE/RL-B4-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0,32 

0.01 

0.33 

0.08 
1l.4T 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

{d) Refers to the respective usahle rlimension (i.e., length, 
width, or depth) of the cask loading well. 

B.12 

• 

• 

• 



' 

• 

Plant Name: Kewaunee 
Utility: Wisconsin Public Service Corporation 
Nearest Town: Carlton, WI 
NRC Docket Number: 50-305 
Reactor Type: PWR 
Rating:(a) 520 MWe 

In Plant Handling Parameters: 
Share Pool:ibl No 
Preferred Cask: 
Cask Experience: None 
Cask Crane Capacity! tons: 
Crane height, ft: (c 29.6 

Pool Depth, ft: ~d) 40.8 
Pool Width, ft: d) 9.5 
Pool Length, ft: (d) 9.5 

125 

Comments: Octagonal hearing plate in pool measures 9.5' from flat to flat on 
octagon. Pool actually measures 17 .2' x 18.9'. Plant was designed 
to handle 40 ton truck cask or llO ton rail cask. Weight is 
probably 1 imited by overhead crane capacity of 125 ton. 

ESTJ~ATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur track: 

a) 1 mile(s) track, onsite 
~ 4 mile(sl track, offsite 
c) 4 mile(s) right-of-way offsite 
d) Other--studjes 

Subtotal 

~ask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

~RC Licensing Costs 
Cant i ngency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

0,32 
2.75 
0.04 
0,10 

3.21 

O.OB 
DIT 

(a) Spent Fuel Requirements, DOE/RL-R4-1, May 1984. 
(b) A inrlicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The rlistance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or rlepth) of the cask loading well. 



Plant Name: Oconee-! 
Utility: Duke Power Company 
Nearest Town: Seneca, SC 
NRC Docket Number: 50-269 
Reactor Type: PWR 
Rating: (a) 886 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: Truck 
Cask Experience: NAC-1 and 
Cask Crane Capacity! tons: 
Crane height, ft:(c 23.7 

Pool Depth, ft: /d\ 44,0 
Pool Width, ft: 1 ) 7,1 
Pool Length, ft: d 8.7 

NLI-1/2 
100 

Comments: Can only handle smaller casks. In order to use an overweight cask 
the plant would need to be modified. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur track: 

a) 1 mile(s) track, onsite 
b) 9 mile{s) track, offsite 
c) 9 mile(s) right-of-way offsite 
d) Other--studies 

Suhtota 1 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtota 1 

NRC licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fue I Regui rements, OOE/RL-84-1, May 1984, 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 
6,18 
0,09 
0.01 

6.69 

O.B 
0.2 

1.0 

0.11 
1.95 
9.15 

(c) The rlistance from the operating deck to the bottom of the 
crane hook at its ·uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

8.14 

• 

f 

• 



• 

I 
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Plant Name: Oconee-2 
Utility: Duke Power Company 
Nearest Town: Seneca, SC 
NRC Docket Number: 5D-27D 
Reactor Type: PWR 
Rating:(a) 886 MWe 

In Plant Handling Parameters: 
Share Pool:ibl No 
Preferred Cask: NAC-1, NLI-1/2 
Cask Experience: NAC-1, NLI-1/2 
Cask Crane Capacityf tons: 100 
Crane height, ft: (c, 23.7 

Pool Depth, ft: (d) 44.0 
Pool Width, ft:(d) 7.1 
Pool Length, ft: (d) 8.7 

Comments: See comments; Oconee-1 

ESTIMATED COSTS OF THIS PROJECT 

Comments: Oconee 1 and 2 share a common pool; therefore, only the crane for 
Unit 1 is altererl and only a single spur track is assumed for 
purposes of this cost estimate. 

(a) Spent Fuel Requirements, OOE/RL-84-1, May lqR4. 
(b) A inrlicates common pool shared by two reactors. 

B inrlicates pools connected hy transfer canal. 
C indicates pools connected by cask transfer. 

(c) The rlistance from the operating rleck to the hottom of the crane hook at 
its uppermost positiOn. 

(d) Refers to the respective usable dimension (i.e., length, width, or depth) 
of the cask loadlng well. 

R .15 



Plant Name: Oconee-3 
Utility: Duke Power Company 
Nearest Town: Seneca, SC 
NRC Docket Number: 50-287 
Reactor Type: PWR 
Rating:(•! 886 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: TN-8L 
Cask Experience: NAC-1, NLI-1/2 
Cask Crane Capacity! tons: 100 
Crane height, ft: (c 23.8 

Pool Depth, ft:(d) 44 
Pool Width, ft: (d() 7.2 
Pool Length, ft: d) R.q 

Comments: The licensee judges the TN-8L cask to be the largest spent fuel cask 
that could be handled at this plant. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

--"1-':mil e ( s) 
----:mil e ( s) 

mile(s) 
"O"'t;ch e""r'"- - s t u dy 

Subtota 1 

Cask Handling Crane: 

track, onsite 
track, offsite 
right-of -way offs ite 

e) Alter trolley (replacement) 
f' Installation and Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, OOE/RL-84-l, May 19R4. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 

0.01 

0.33 

0.8 
0.2 

l.O 

0.11 
0.36 
1.80 

(c) The rlistance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective 11sable rlirnension (i.e., 1engt!l, 
width, or depth) of the cask loading well. 

B .16 

• 

• 

0 



• 

-
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Plant Name: Oyster Creek 
Ut i1 i ty: Jersey Centra 1 Power and Light Co. 
Nearest Town: Forked River. NJ 
NRC Docket Number: 50-219 
Reactor Type: BWR 
Rating:(aJ 620 MWe 

In Plant Handling Parameters: 
Share Pool: ib) No 
Preferred Cask: TN-9/NFS-4/NAC-1 
Cask Experience: NAC-1, NFS-4 
Cask Crane Capacity,. tons: 100 
Crane height, ft: (CJ 24.0 

Pool Depth, ft:(d) 
Pool Width, ft: (d) 
Pool Length, ft:(d) 

41.0 
12.4 
12.4 

Comments: The spent fuel pool (SFP) has no cask "well." A 153 sq ft area is 
set aside in the SFP for cask handling operations. The facility 
access doors must be closed during cask operations. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur 

a) 
h) 
c) 
d) 

track: 

1 mile(s) track, onsite 
--TfT4~mile(s) track, offsite 

14 mile{s) right-of-way offsite 
Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation anrl Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency ( 25%) 
Total, Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

0.32 
9.61 
0.14 
0.10 

10.17 

0.8 
0.2 

l.D 

D.!! 
2.82 

14.10 

(a) 
(b) 

Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
A indicates common pool shared by two reactors. 
B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) 

(d) 

The distance from the operating deck to the hottom of the 
crane hook at its uppermost position. 
Refers to the respective usable rlimension (i.e., length, 
width, or depth) of the cask loading well. 

B .17 



Plant Name: Palisades 
Utility: Consumers Power Company 
Nearest Town: South Haven, MI 
NRC Docket Number: 5D-255 
Reactor Type: PWR 
Rating:(•! 74D MWe 

In Plant Handling Parameters: 
Share Pool: (b) No 
Preferred Cask: NAC-1 
Cask Experience: 
Cask Crane Capacityj tons: 
Crane height, ft: (c 27.0 

Pool Depth, ft: (d) 
Pool Width, ft:(d) 
Pool Length, ft:(d) 

40 .n 
7.4 

7.4 

100 

Comments: Main spent fuel 
result of heavy 
upgrade crane. 

pool crane capacity derated from 100 to 25 tons as a 
object drop analysis. It will take 1.5 years to 
This is being deferred until need is shown. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs. 
in Mill ions of 

1g34 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

--"1-'m il e ( s l 
----;mile ( s) 
- mile(s) 
"O't h""e"'r=--- s t u dy 

Subtotal 

Cask Handling Crane: 

track, ons ite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Suhtota 1 

NRC Licensing Costs 
Contingency ( 25%) 
Total, Changes 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

D.32 

0.01 

0.33 

0.8 
0.2 

1.0 

0.11 
D,36 
T:1llJ 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B.18 

• 

• 

• 



I 
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Plant Name: Peach Bottom-2 
Utility: Philadelphia Electric Company 
Nearest Town: Peach Bottom. PA 
NRC Oocket Number: 50-277 
Reactor Type: BWR 
Rating:(•! 1051 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: None Specified 
Cask Experience: NLI-1/2 
Cask Crane Capacityj tons: 125 
Crane height, ft: (c 32.0 

Pool 
Pool 
Pool 

Depth, ft: (d) 
Width, ft: (d) 
length, ft: (d) 

39.0 
9.0 

Q,O 

Cornments: A car puller 
facility. 

is used to move cask trailers in the fuel handling 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

:hanges: 

Spur track: (repair) 

a) 1 mi1e(s) track, onsite 
b) 19 mile(s) track. offsite 
c) mile{s) right-of-way offsite 
d) Other--study 

Subtota 1 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtot a 1 

NRC Licensing Costs 
Cant i ngency ( 25%) 
Total. Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

0.32 
13.04 

0.01 

13.37 

3.34 
16.71 

'a) Spent Fuel Requirements, DOE/Rl-84-1, May 1984. 
'h) A indicates common pool shared hy two reactors. 

R indicates pools connected hy transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(rl) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B.19 



Plant Name: Peach Bottom-3 
Utility: Philadelphia Electric Company 
Nearest Town: Peach Bottom. PA 
NRC Docket Number: S0-27R 
Reactor Type: BWR 
Rating:(•! 1035 MWe 

In Plant Handling )arameters: 
Share Pool:tb No 
Preferred Cask: None Specified 
Cask Experience: NLI -1/2 
Cask Crane Capacityj tons: 125 
Crane height. ft: (c 32.0 

Pool Depth, ft:~d~ 3g,Q 
Pool Width, ft: 1 I g,o 
Pool Length, ft: d g,o 

Comments: See comments; Peach Bottom-2. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur 

a) 
b) 
cl 
d) 

track: (repair) 

_ __:_l...:mile(s) track, onsite 
mile(s) track, offsite 

---'mi1e(s) right-of-way offsite 
Other--study 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Suhtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1g34 Dollars 

0.32 

0.01 

0.33 

0,08 
lJ.4T 

(a) Spent Fuel Requirements, nOE/RL-R4-l, May 1984. 
(h) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating rleck to the hottom of the 
crane hook at its uppermost position. 

(rl) Refers to the respective usable dimension (i.e., length, 
wirlth, or rlepth) of the cask loading well. 

B.ZO 

\ 

' 

• 

• 



' 

Plant Name: Pilgrim-1 
Utility: Boston Edison Company 
Nearest Town: Plymouth, MA 
NRC Docket Number: 50-293 
Reactor Type: BWR 
Rating:(•! 670 MWe 

In Plant Handling Parameters: 
Share Pool:\b) No 
Preferred Cask: None Specified 
Cask Experience: 
Cask Crane Capacity! tons: 100 
Crane height, ft: (c 23 

Pool Depth, ft: (d) 
Pool Width, ft:(d) 
Pool Length, ft:(d) 

Comments: None. 

39.0 
7 .o 
10.0 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur track: 

a) 1 mile(s) track, onsite 
b) 9 mile(s) track, offsite 
c) 9 mile(s) right-of-way offsite 
d) Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation anrl Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1984 Dollars 

0,32 
6 .IB 
0.09 
0.10 

6.69 

0,8 
0.2 

l. 0 

0.11 
1,95 
9.7"5" 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

8 indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

{c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
wirlth, or rlepth) of the cask loading wel1. 

B.21 



Plant Name: Salem-1 
Utility: Public Service Electric and Gas Co. 
Nearest Town: Salem, NJ 
NRC Docket Number: 50-272 
Reactor Type: PWR 
Rating: (a] 107g MWe 

In Plant Handling Parameters: 
Share Pool: (b) No 
Preferred Cask: NAC-1, NLI 
Cask Experience: 
Cask Crane Capacity! tons: 
Crane height, ft:(c 30.5 

Pool Depth, ft: (d) 45.0 
Pool Width, ft:(1', 12.0 
Pool Length, ft: d 12.0 

1/2 

110 

Comments: Small cover (9 1 x 9') on decontamination pit but this could be 
enlarged to 19.5' x 20' by removal of a checkerboard plate. 
Receiving hatch is 30'x 10'. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur track: 
a) 1 mile(s) track, onsite 
b) 14 mile(s) track, offsite 
c) 14 mile(s) right-of-way offsite 
d) Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1gs4 Dollars 

0.32 
9.61 
0.14 
0.10 

10,17 

2.54 
12.71 

(a) Spent Fuel Requirements, OOE/RL-R4-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B.22 

' 

• 
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Plant Name: Salem-2 
Utility: Public Service Electric and Gas Co. 
Nearest Town: Salem, NJ 
NRC Docket Number: 50-311 
Reactor Type: PWR 
Rating: Ia! 1106 MWe 

In Plant Handling Parameters: 
Share Pool:ib) No 
Preferred Cask: NAC-1, NLI 
Cask Experience: 
Cask Crane Capacity! tons: 
Crane height, ft: (c 30.5 

Pool Depth, ft: (d) 
Pool Width, ft:ld) 
0 ool Length, ft: (d) 

45.0 
12.0 

12.0 

Comments: See comments; Salem-1. 

1/2 

110 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 
Spur 

a) 
b) 
c) 
d) 

track: 

_..:1-'mi l e ( s) 
_ ____,mil e ( s) 

mile(s) 
"'Ot"'h"'e:Cr - - s t u d y 

Subtotal 

Cask Handling Crane: 

track, ons ite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtota 1 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

(a) Spent Fuel Requirements, DOE/RL-R4-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0,32 

0.01 

0,33 

O,OR 
0,41 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usahle dimension (i.e., length. 
wirlth, or depth) of the cask loading well. 

B.23 



Plant Name: San Onofre-1 
Utility: Southern California Edison 
Nearest Town: San Clemente, CA 
NRC Docket Number: 50-206 
Reactor Type: PWR 
Rating:(•! 387 MWe 

In Plant Handlin? )arameters: 
Share Pool: h C 
Preferred Cask: IF-300, NAC-1 
Cask Experience: NAC-1 
Cask Crane Capacity! tons: 100 
Crane height, ft:(c 65.0 

Pool Depth, ft: (d) 40.0 
Pool Width, ft:(1\ 11.0 
Pool Length, ft: d 11.0 

Company 

Comments: Did some partial shipments from Unit 1 in 1981. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

<1 mile(s) 
_ ___,mil e ( s) 

mile(s) 
"D"t"he00rc!--·_s t u dy 

Subtota 1 

Cask Handling Crane: 

track, ons ite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation anrl r~aterials 

g) Other 

Subtotal 

0.32 

0.01 

0.33 

0.8 
0.2 

1.0 

o .11 
0.36 

NRC Licensinq Costs 
Contingency ( 25%) 
Total, Changes m 

(a) Spent Fuel Requirements. OOE/RL-84-l. May 1984. 
(b) A indicates common pool sh.ared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
wirlth, or depth) of the cask loading well. 

B.24 

' ' 

• 



• 
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Plant Name: San Onofre-2 
Utility: Southern California Edison Company 
Nearest Town: San Clemente, CA 
NRC Docket Number: 5D-361 
Reactor Type: PWR 
Rating:(aJ 1100 MWe 

In Plant Handling Parameters: 
Share Pool: {b) C 
Preferred Cask: Unknown 
Cask Experience: 
Cask Crane Capacityj tons: 
Crane height, ft: {c 32.0 

Pool Depth, ft: (dl 
Pool Width, ft:(d) 
Pool Length, ft:(d) 

47 .D 
21.0 
23.0 

125 

Comments: See comments; San Onofre-1. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 
Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

__ <,_,1-'.mi l e ( s) 
---:mile(s) 

mile(s) 
""O'"t h"'e"'r"'-- s t u dy 

Subtotal 

Cask Handling Crane: 

track, onsite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Suhtota 1 

NRC Licensing Costs 
Contingency (25~) 
Total, Changes 

Ia) Spent Fuel Requirements, OOE/RL-84-1, May 1g84. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 

0.01 

0.33 

0.08 
o.n-

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B.25 



Plant Name: San Onofre-3 
Utility: Southern California Edison Co. 
Nearest Town: San Clemente, CA 
NRC Docket Number: 50-362 
Reactor Type: PWR 
Rating:(a) 1100 MWe 

In Plant Handling Parameters: 
Share Pool:\b) c 
Preferred Cask: 
Cask Experience: 
Cask Crane Capacity! tons: 
Crane height, ft:\c 32.0 

Pool Depth, ft: (d) 
Pool Width, ft:(d) 
Pool Length, ft: (d) 

47.0 
21.0 
23.0 

125 

Comments: See comments; San Onofre-1. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur track: 

a) <1 mile(s) track, onsite 
b) mile{s) track, offsite 
c) mi1e(s) right-of-way offsite 
d) Other--study 

Subtotal 
Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1984 Dollars 

0.32 

0.01 

0.33 

0.08 
o:4f 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(rl) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

8.26 
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Plant Name: Shoreham 
Utility: Long Island Lighting 
Nearest Town: Brookhaven, NY 
NRC Docket Number: 50-322 
Reactor Type: BWR 
Rating:ra) 819 MWe 

In Plant Handling Parameters: 
Share Pool:\b) No 
Preferred Cask: Truck 
Cask Experience: No 
Cask Crane Capacityj tons: 
Crane height, ft: (c 26.3 

Pool Depth, ft: (d) 38.8 
Pool Width, ft:(d) 
Pool Length, ft: (d) 

Comp.any 

125 

Comments: Cask pool is a 73 sq ft. quadrant of the spent fuel pool. Have had 
a trailer truck in building where loading would occur. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

track: Spur 

a) 
b) 
c) 
d) 

1 mile(s) track, onsite 
--59-'·mile(s) track, offsite 
----o-9-;mile(s) right-of-way offsite 
Other--studies 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtota 1 

NRC licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1984 Dollars 

0.32 
6.18 
0,09 
0.01 

6.69 

1.67 
R.1b 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

R indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

8.27 



Plant Name: Surry-! 
Utility: Virginia Electric Power Company 
Nearest Town: Gravel Neck, VA 
NRC Docket Number: 50-280 
Reactor Tlpe: PWR 
Rating:(a 775 MWe 

In Plant Handling Parameters: 
Share Pool:\b) A 
Preferred Cask: TN-8L 
Cask Experience: TN-8L 
Cask Crane Capacityl tons: 
Crane height, ft: {c 29.0 

Pool Depth, ft:(d) 
Pool \~idth, ft: (d) 
Pool Length, ft: (d) 

40.5 
12.0 
12.0 

125 

Comments: Units 1 and 2 have single access doors which must he closed during 
cask operations. May he shipping with TN-9 in near future. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

1 mile{s) track, onsite 
--,2,i5--;mile(s) track, offsite 

25 mile(s) right-of-way offsite 
Other--studies 

Estimated Costs, 
in Millions of 

19R4 Dollars 

0.32 
17.16 
0.25 
0.10 

Subtotal 17.83 

Cask Handling Crane: 

e) Alter trolley {replacement) 
f) I nsta 11 at ion and Materia 1 s 
g) 0ther 

Suhtota 1 

NRC Licensing Costs 
Contingency (25~) 
Total, Changes 

4.46 
22.29 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(h) A inrlicates common pool sharerl by two reactors. 

B innicates pools connected hy transfer canal. 
C indicates pools connected hy cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B.28 
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Plant Name: Surry-2 
Utility: Virginia Electric Power Company 
Nearest Town: Gravel Neck, VA 
NRC Docket Number: 50-281 
Reactor Type: PWR 
Rating:(aJ 775 MWe 

In Plant HandlinQ Parameters: 
Share Pool:ib) A 
Preferred Cask: TN-8L 
Cask Experience: TN-8L 
Cask Crane Capacity! tons: 
Crane height, ft:(c 29.0 

Pool Depth, ft:(d) 
Pool Width, ft: (d) 
Pool Length, ft:(d) 

40.5 
12.0 
12 .o 

Comments: See comments; Surry-1. 

125 

ESTIMATED COSTS OF THIS PROJECT 

Comments: Surry 1 and 2 share a common pool; therefore, only a single spur 
track is assumed for purposes of this cost estimate. 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 19B4. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the crane hook at 
its uppermost position. 

{d) Refers to the respective usahle dimension (i.e., length, width, or depth) 
of ~he cask loading well. 

B.29 



Plant Name: Trojan 
Utility: Portland General Electric Company 
Nearest Town: Prescott, OR 
NRC Docket Number: 50-344 
Reactor Type: PWR 
Rating: I•! 1080 MWe 

In Plant Handling Parameters: 
Share Poal:tb) No 
Preferred Cask: 
Cask Experience: 
Cask Crane Capacity! tons: 
Crane height, ft: (c 30.0 

Pool Depth, ft:ld) 
Pool Width, ft: (d) 
Pool Length, ft: (d) 

Comments: None. 

43.5 
9.0 

12.0 
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ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 

Spur track: 

a) <1 mile(s) track, onsite 
b) mile(s) track, offsite 
c) mile(s) right-of-way offsite 
d) Other--study 

Subtotal 

Cask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

NRC Licensing Costs 
Contingency (?5%) 
Total, Changes 

Estimated Costs, 
in Millions of 

1984 Dollars 

o. 32 

0,01 

0.33 

0.08 
ii.4T 

(a) Spent Fuel Requirements, OOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected hy transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width~ or depth) of the cask loading well. 

B.3D 
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Plant Name: Turkey Point-3 
Utility: Florida Power and Light Co. 
Nearest Town: Florida City, FL 
NRC Docket Number: 50-250 
Reactor Type: PWR 
Rating:(aJ 646 MWe 

In Plant Handling Parameters: 
Share Poo]:ib) No 
Preferred Cask: LWT 
Cas< Experience: NAC-1, NFS-4, NLI l/2 
Caso< Crane Capacity! tons: 105 
Crane height, ft:(c 9.4 

Pool Depth, ft: (d) 
Pool Width, ft: (d) 
Pool Length, ft: (d) 

40,0 
9.8 

10 .I 

Comments: Turkey Point units are limited by license to the use of single 
assembly casks with a 25-ton cask weight limit. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur track: 

a) 1 mile(s) track, onsite 
b) 9 mile(s) track, offsite 
c) 9 mile(s) right-of-way offsite 
d) Other--studies 

Subtotal 

1:ask Handling Crane: 

e) Alter trolley (replacement) 
f) Installation and Mnterials 
g) Other 

Subtota 1 

~RC Licensing Costs 
Cant i ngency ( 25%) 
Total, Changes 

~a) Spent Fuel Requirements, DOE/RL-R4-l, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.32 
6,18 
0,09 
0,01 

6.69 

0.8 
0.2 

1.0 

0 .II 
1.95 
9.rr 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

'd) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B,31 



Plant Name: Turkey Point-4 
Utility: Florida Power and Light Co. 
Nearest Town: Florida City, FL 
NRC Docket Number: 50-251 
Reactor Type: PWR 
Rating:(a) 646 MWe 

In Plant Handling Parameters: 
Share Pool:\h) No 
Preferred Cask: LWT 
Cask Experience: NAC-1, NFS-4, Nll 1/2 
Cask Crane Capacityj tons: 105 
Crane height, ft:(c g.4 

Pool Depth, ft:(d) 
Pool Width, ft:(d) 
Pool Length, ft: (d) 

40,0 
9.8 
10.1 

Comments: See comments; Turkey Point-3. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Changes: 
Spur 

a) 
b) 
c) 
d) 

track: 

<1 mile(s) 
-----'mil e ( s l 

mile(s) 
"O+lt h"'e-;:'r --stu dy 

Subtota 1 

Cask Handling Crane: 

track, ons ite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Suhtota 1 

~RC Licensing Costs 
Contingency (25%) 
Total, Changes 

Estimated Costs, 
in Millions of 
1984 Dollars 

0.32 

0,01 

0.33 

O,R 
0.2 

1.0 

0.11 
0,36 
m 

(a) Spent Fuel Requirements, OOE/RL-84-l, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

(d) Refers to the respective usable dimension (i.e., length, 
width, or depth) of the cask loading well. 

B, 32 
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Plant Name: WNP-2 
Utility: Washington Public Power Supply System 
Nearest Town: Richland, WA 
NRC Docket Number: 50-397 
Reactor Type: BWR 
Rating:(•! 1100 MWe 

In Plant Handling Parameters: 
Share Pool:\b) No 
Preferred Cask: None 
Cask Experience: No 
Cask Crane Capacityj tons: 
Crane height, ft: (c 28.9 

Pool Depth, ft: (d) 39.0 
Pool Width, ft:(d()) 8.0 
Pool Length, ft: d R.O 

125 

Comments: Cask well is an 8' outside diameter shaft in the southeast corner of 
the spent fuel pool. 

ESTIMATED COSTS OF THIS PROJECT 

Cost Category 

Estimated Costs, 
in Millions of 

1984 Dollars 

Changes: 

Spur 

a) 
b) 
c) 
d) 

track: 

<0.5 mile(s) 
---;mile ( s) 

mile(s) 
"Ot"'h"'e-;;r - - s t u d y 

Subtota 1 

:ask Handling Crane: 

track, ons ite 
track, offsite 
right-of-way offsite 

e) Alter trolley (replacement) 
f) Installation and Materials 
g) Other 

Subtotal 

~RC Licensing Costs 
Gontingency (25%) 
Total. Changes 

(a) Spent Fuel Requirements, DOE/RL-84-1, May 1984. 
(b) A indicates common pool shared by two reactors. 

B indicates pools connected by transfer canal. 
C indicates pools connected by cask transfer. 

0.16 

0.01 

0.17 

0.04 
0.21 

(c) The distance from the operating deck to the bottom of the 
crane hook at its uppermost position. 

!d) Refers to the respective usable c1imension (i.e., length, 
width, or depth) of the cask loading well. 

B.33 



• 



) 

• 

DISTRIBUTION 

No. of 
Copies 

OFF SITE 

G. C. Allen 
Transportation Technology 

Center 
Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, NM 87185 

R. Y. Bauer 
Office of Civilian Radioactive 

Waste Management 
lJ .S. Department of Energy 
RW-30 
WasrJington, D.C. 20545 

R. ~. Bown 
Office of Civilian Radioactive 

~~aste Management 
U.S. Department of Energy 
RW-33 
Was1ington, D.C. 20545 

J. -l. Carlson 
Office of Civilian Radioactive 

W.3.ste Management 
U.S. 8epartment of Energy 
Rl~-32 
1-~as1ington, D.C. 20545 

,J. ~~.Cashwell 
Transportation Technology 

Center 
Sandia National Laboratories 
P .0. Box 5800 
Albuquerque, NM 87185 

C. W. Conner 
Off·i ce of Ci vi 1 ian Radioactive 

l~aste Management 
U.S. Department of Energy 
R\~-33 

Washington, O.C. 20545 

No. of 
Copies 

lJistr-1 

S. H. Denny 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
RW-33 
Washington, D.C. 20545 

J. R. Hilley 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
Rl~- 30 
Washington, D.C. 2D545 

E. R. Johnson Associates, Inc. 
11702 Bowman Green Drive 
Renton, VA 22090 

K. A. Klein 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
RW-31 
Washington, D.C. 20545 

R. W. Lambert 
Electric Power Research 

Institute 
P .0. Rox 10412 
Palo .;]to, CA 94304 

W. J. lee 
~luclear Assurance Corp. 
5720 Peachtree Par~way 
Norcross. GA 10601 

R. E. Luna 
Transportation Technology 

Center 
Sandia National Laboratories 
P .0. Box 5800 
Albuquerque, NM 37185 

PNL-5452 
UC-71 



No. of 
Copies 

T. G. Nguyen 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
RW-33 
Washington, D.C. 20545 

R. E. Philpott 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
RW-33 
Washington, D.C. 20545 

D. E. Shelor 
Office of Civilian Radioactive 

Waste Management 
U.S. Department of Energy 
Rli-32 
Washington, D.C. 20545 

B. R. Teer 
Transnuclear, Inc. 
One North Broadway 
White Plains, NY 10601 

R. F. Williams 
Electric Power Research 

Institute 
P .0. Rox 10412 
Palo Alto. CA 94304 

E. L. Wilmot 
Office of Civilian Radioactive 

Waste ~anagement 
U.S. Department of Energy 
RW-33 
\4ashi ngton, n .C. 20545 

30 DOE Technical Information 
Center 

No. of 
Copies 

ONSITE 

4 DOE Richland Operations Office 

0. E. Grouter 
J. L. Daily 
D. C. Langstaff 
D. Segna 

1 Hanford Engineering Development 
Laboratory 

J. !), 8erger 

58 Paci fie Northwest laboratory 

Oistr-2 

W. w. Ballard 
G. H. Beeman 
B. M. Cole 
C. A. Counts 
J. W. Curry 
P. M. Daling 
J. F. Fletcher 
R. J. Hall 
G. M. Holter 
G. ,J. Konzek (10) 
D. S. Jackson 
R. A. Libby 
P, N. McDuffie 
J. L. McElroy 
,J. F. Nesbitt 
0. F. Newman 
D. R. Oden 
K. ,J. Schneider 
M. R. 5hay 
M. R. Triplett (10) 
R. C. Walling 
M. !(, White 
T. fl. Wood 
Publishing Coordination MH (2) 
Technical Information (5) 

\ 

• 


