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Degrees of Oprimism And PessiMism

EXPENSE ELEMENTS |

'RROFIT ELEMENTS

Absolute 0% , Absolute 100%
Extreme | 5%, 10%, 15% Extremo 85%.)6&. 5% l
Possimism Possimism
Moderale |20%,25%, 30% oderate y{.?s%.no-x”
B i
Slight | 35%, 40%, 45% Qqem / 55%, 60%, 65%
Amblvalonce 50% it || Amblvalence X\ 50%
Slight | 5%, 60%, 85% /e‘{lghi 5%, 40%, 15%
Modoratls | 70%, 75%, 80% /Modorato 2&{5%,50-4 :
| Optimism - Optimis
| Extrome |85%, 0%, 95% Extreme | 5%, ﬂNS%
Absolule 100% Absolute 0% Y
The Range

A range of possible values is specified for each critical
clement in the plan. The range is determined by speci-
fying the lowest and highest values the critical ele-

gncnt can assume.

These lowest and highest values

are sel so Tar apart that there is greater than a 98%
probability that the actual value of the critical element
will materialize within the resulting range. Specifi-
cally, the “lowest” value is set so low that there is less
than 1 chance in 100 that the actual value will be any
lower; similarly, the “highest” value is set so high that
therc is less than a 1% probability that the actual
value will be any higher. Thinking of it another way,
the odds are aboul 99 to 1 against the actual value
being lower than the lowest value. Also, the odds are
about 99 to 1 against the actual value being higher

Lthan the highest value.

Qualitatively speaking, the

lowest and highest values are set far enough out such
that they capture the “rather improbable” bul not the
“glightly absurd.” Quite obviously, if there is substan-

Concepts

- ————

tinl uncertainty about the actual value of the critieal
clement, its range will be quite broad, Conversely, a
legser degree of uncertainty will be reflecled as a nar-
rower range for the critical element.

NOTE: The lowest and highest values are completely indepen-
dent of the probability factor. It is quite possible that a given
critical element could have a fairly small difference between its
target and lowest value and yet have a high probabili[’y of ils
actual value materializing in that narrow part of the range.
Examples of this often occur in expense elements where it is
not unusual to have a very small chance of the nctual exceed-
ing the target but, if it does, the amount by which it can exceed
it is very large. Such a range is said to be "highly skewed.”

Some people have difficulty with the idea of supplying
a range; some even claim that the range is nothing
more than a lot of guesswork. But thal's precisely why
the range is valuable in decision-making; it involves a
lot of educated guessing by qualified people. On the
other hand, the single-point value involves only a little
guessing -- so little, in fact, that it can lead to serious
errors in decision-making. There is nothing wrong
with guessing. Nobel prizes have been awarded for
shrewd guessing! Put another way: with the range,
the decision-maker will be approximately correct; with
the traditional single-point value, exactly wrong!

Concepts

59
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. Subject: Review of REP-PC Risk Analyses

February 8, 1996
To: Mark Nelson/David Stein

From: Larry Selby

I have reviewed the input of the ten remediation scenarios and generally find them
within reasonable ranges. I changed the input of one of the more complicated senarios,” . -
generally widening the spread between low and high, (usually by increasing the bigh end). -
The results were reasonably close (within about 5 %) which pretty much verifies the
suitability of the variables as entered in the program. Certainly the target estimate

numbers are not within an accuracy of 5% of total cost at the Order of Magnitude level

of the estimates. At this point, very little is to be gained by changmg the model and re-
running the program. - T

I would recommend that at some appropriate future time a group of 4 to 6 individuals,

most familiar with each of the processes meet, and re-evaluate the entries used in

developing the model and then re-run the program. One of these individuals should be e e i
one of the estimating team who is familiar the the details of how the estimate (target =~
amount ) was developed. Additionally, the smaller items should be dropped, as they tend

to distort the results, although they would not affect the actual total cost. I would also

warn to resist the temptation to group the small items and treat them as a single item to

make the arithmetic appear correct. This also distorts the results. Having used this

program a number of times over the past few years I have found that we are ﬁequenﬂy too
optimistic in entering the highest cost. This number should be the cost that the group is

99% certain cannot or will not be exceeded by even the worst of circumstances. Iwould
also recommend that at the Order of Magnitude estimate level, the contmgency applied by

the estimator should be considered as a real cost and not considered in arriving at the .
highest possible cost. More often than not that contingency is required in progressing to
estimates prepared from detailed design documents.
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REP/PC {(Ver 4.0) - MGHMT REPORT 1 RANGE ESTIMATE : 02-06-5%6

DATA : ExSitu Exten. Case 01-
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 14300 50 11440 17160
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer o} o 0
5 Capital Treament 0 (0] 0
6 Capital Closure 0 (¢] 0
7 Operations Waste Ret. & Transfer o 0 0
8 Operations Treatment 0 0 0
S M& M 0 it ¢]

10 Repository Fee 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 14300 11440 17160
(THEORETICALS)

' + PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

ow T oul Q{\&- Q:M,
\chg,ez B At
ol Waske Altmative




REP/PC (Ver 4.0} - MGMT REPORT 2

MZHpE Horldaow

19~

18~

16~

15-

14~

i3~

12-

11-

10~

Q-

DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL (SUMMATION)..

e[ [ e e [ [ o

- . - -

+ - - . -
*
*

**! - - L] -

*

e
*k
#k®
- - **C . -
hkkh
dkdek

- dkk
. . . . .
- -+ L] - -

e B L B ey

.05 10 20 30 40 50
OVERRUN PROBABILITY (DERCENT)

-

- iy

-GRAPHICAL OVERRUN PROFNILE : 02-06-35

------------------------ ~TARGET

*k %k

60

70
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80D
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REP/PC (Ver—4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06~36

DATA : ExSitu Exten. Case 01 ..
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
14300 51 PCT 0= .0 PCT
NUM ELEMERNT UNIT CORRECT PROTECT
1 Current Operations === eseccceoseeaa R A AEEE S

NET EFFECT OF FROZEN ELEMENTS



REP/PC (Ver—4.0} - MGMT REPORT 4

DATA : ExSitu Exten. Case 01 -
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 2860 20.0 BCT

99.95 2849 18.9

95 " 1783 12.5

90 " ' 1430 10.0 @

85 " 1176 g.2

' 80 L 954 6.7
75 " 797 5.6 M

70 " | 578 4.0 "

65 " 450 3.2

60 . u 311 2.2 "

55 " ' 177 1.2 ®

50 " 15 1

45 “ -123 -.g ¥

49 " ~263 -1.8

35 " ‘ -382 -2.7 "

30 J ~576 -4.0 *

25 “ -716 -5.0 o

20 n -896 -6.3 ®

15 “ ~-1167 -g.2

10 o ~1377 -9.6

5 " -1745 ~12.2 ®

0,05 o -2835 -19.8

0 * . -2860 -20.0

(ABOVE RESULTS DERIVED FROX 1000 SIMULATIONS)

CONTINGENCY PROFILE



REP/PC (Ver-4.0) — MGMT REPORT 1

g

-

OWVO~OniesSWwNE

RANGE ESTIMATE : 02-06-%6

DATA : ExSitu Zxten. Case 02 -
MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT

Current Operations

R&D Waste Ret, & Transfer

R&D Treatment

Capital Waste Ret., & Transfer
Capital Treament

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

TARGET PROB+ LOW HIGHE
14300 5¢C 11440 17160
100.00 100.00 100.00
0 0 0

1830 50 1544 3281
4000 50 3200 4800

0 0 0

440 440 440

0 0 0

0 o 0

0 0 0
20770 16724 25781

(THEORETICALS)-

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL ‘TC OR LESS THAN TARGET



REP/PC (Ver—4.0) - MGMT REPCRT 2 ~GRAPHICAL OVERRUN PROFILE : 02-08-36
DATA : ExSitu Exten.,. Case 02
MODEL : BASIC MODEL (SUHHATION)w

Sy S e B P
25- . . - . . . - . .
k3
24- . - . . L - - . .
*
*
23~ * . - . - - . . .
* %
. *
%%k
22- - *% - . - . - - -
ki
Wik %
*k%k
kX
21~ . . - . RRE . . . -
- % - — ~TARGET
*® %k F
*k%
. % e v
20- - . . T e - - - **- -
' *k %
%*
* &
19~ - - - - '7 - - . Rk
B *
O
T *
T
o] 18~ - « « - - - T e - -
M
L
1
N 17— - - - - . - - - . *
E
15" - ' - - . - - - , - a
15~ - - ) . . - - - .
B e e e e S
.05 10 20 30 40 50 60 70 80 80 98.895

OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver—4.0) - MGMT REPORT 3 GRAPHICAL PRICRITY PROFILE : 02-06-36

DATA : ExSitu Exten.

Case 02 ..

MODEL : BASIC MODEL (SUMMATION)

TOTAL PRCB OF
EXPENSE OVERRUN
20770 54 PCT

NUM ELEMENT

1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treament

NET EFFECT OF FROZEN ELEMENTS

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT
UNIT CORRECT PROTECT
------------- Y
------- ++
—eme | bt



REP/PC (Ver—4.0) - MGMT REPORT 4

DATA : ExSitu Exten.

Case 02 ..

MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
89.95
85
90
85
80
75
70
85
60

' g5

50

40
35
30
25
20
15

10

PCT

"
L
u
L]
1"
_"
"
1!
1"
L1]

"

"
#
"
"

1

5011
3750
2327
1771
1413
1159
858
741
597
442
301
141
-30
-201
-360
-512
-657
~886
-1109
-1464
-1894
-3857

~4046

CONTINGENCY PROFILE

ADD THIS CONTINGENCY
ABSOLUTE

RELATIVE

24.1 PCT
8.1 ®
1.2
g.5
6.8 *®
5.6 "
4.6 %
3.6 *
2,3 ®
2.1 ¢«
1.5 ¢
700

-, 1 Lt

-1.7 L

~3.4 1
4.3 ®
-5.3
~7.0 W

-9.1

" -18.¢6 ¢

-1%.5 4

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-
-

02-06-96



REP/PC (Ver-%£.0) ~ MGMT REPCRT 1

RANGE ESTIMATE :

Case 03 -

TARGET PROB+ LOW

6566

o

0

0
25.00
116.00
0

274

0

0

DATA : ExSitu Exten.
MODEL : BASIC MODEL (SUMMATION)
NUM ELEMENT
i Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treament
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
I M&M
10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

6981

02-06-396

HIGH

50 5253 7879
0 0

0 0

0 0
25.00  25.00
116.00 116.00
0 0

274 274

0 0

0 0

5668 8294
(THEORETICALS)

'+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0} -~ MGMT REPORT 2  GRAPHICAL OVERRUN PROFILE : 02-06-S56
DATA : ExSitu Zxten. Case 03
MOD?L 3 ?ASIC}HCD@T (SUTMATION)“ [ [ :
9500~ . . . . . . . . R
9000~ - . . . . . “ .
8500~ . . . . - . . . .
*
) %*
8000~ R . . . . . - . -
%*
*
*
%k
7500- . kR, . . . . - . .
RRR
*k
kEhkRkKk
k%
7000+ | ~mm e e e R e - —mmmmaeen | CPARGET
kkhk ‘
* R
% 2% k%
. ek %
6500"" - - . . . - - c** .-
B ek
0 *%
T
LIy *
O 6000~ . . . ' . . . . .
M
*
I *
I
N 5500"’ - - - . - - - - -
E
5000~ - - . . . - - . “
4£500~—~ i . . . - . . .
.05 10 Zé 3& 4é Sé Eé 7L Bé 90 99,85

OVERRUN PROBABILITY (PERCENT)



REP/PC {Ver—-4.0} - MGMT REPORT 3 GRAPHICAL PRIORITY PRCFILE : 02-06-96

DATA : ExXSitu Exten. Case 03 ..
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE  OVERRUN FROZEN ELEMENTS
6981 51 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
1 Cuxrrent Operations [P e

NET EFFECT OF FROZEN ELEMENTS



REP/PC {Ver-4.0) — MGMT REPORT 4

DATA : ExSitu Exten.

CONTINGENCY PROFILE

Case 03 -.

MODEL : BASIC MODEL (SUMMATION)

TC BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
89.95
95
50
85
BO
75
70
65
60
55
50
45
40
35
30
25
20
15

10

V]

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT

-

L

1

L

-!1
"
"
"
it

"

it
"
"
1]
"
"
1

*

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
1313
1308

818
657
540
438
366
265
206
143
81
7
-57
-121
-175
-265
~329
-411
-536
-632
-801
-1303

=-1313

18.8 PCT

i8.7
1%.7
9.4
7.7
6.3

5.2

-11.5

' “18 07

-18.8

L1

1%

1

1!

"

1

“

i

-
-

02-06-396



REP/PC (Ver 4.0) — MGMT REPORT 1= . RANGE ESTIMATE : 02-06-86

DATA : ExSitu Exten. Case 04
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
i Current Operations _ 7743 50 6199 9299
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 70.00 70.00 70.00
4 Capital Waste Ret, & Transfer 0 0 0
5 Capital Treament 4900 185 4410 8500
6 Capital Closure 116.00 116.00 116.00
7 Operations Waste Ret. & Transfer 0 ¢ 0
8 Operations Treatment ' 2740 15 2466 8220
9 M &M 0 0 0

10 Repository Fee 0 . 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 15575 13261 27305

(THEORETICALS)

' + PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC {(Vel~4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-36

MZHE ZO0RHAOW

X 1,000

28—

24—

20~

18-

14~

10—

g~

10

DATA ¢ ExSitu Exten. Case 04
MODEL : BASIC. MODEL (SUMMATION)..

B T B e e B B et S

- L] - . . . . -

%k k
*x . . . . . .
* %k
ek
k%%
* k%
K k%
Rk
* %
%k %k
- keRk
. wRR
- ———— - k¥ k- | ~“PARGET
*%

+
[

»
.
1]
(3
»
»

L] - - - * - - - -

—————— l .............[ ———— I .__...._.l .._.....! _...__.I __._..f ——n [ e

5 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver-4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILEZ : 02-06-96

DATA : ExSitu Exten. Case 04
MODEL : BASIC MODEL ' (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN -ELEMENTS
15575 31 PCY 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT

At i s S . Y S

8 Operations Treatment
5 Capital Treament
1 Current Operations
NET EFFECT OF FROZEN ELEMENTS



REP/PC (Vexr «4-.0}) - MGMT REPORT 4

DATA : ExSitu Exten. cCase 04
MODEL : BASIC MODEL (SUMMATION)

CONTINGENCY PROFILE

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE  RELATIVE
100  PCT 1i739 75.3 PCT

99.95 9656 62.0 *®

95 " 7137  45.8

90 " 6031  38.7

85 " 5390  34.6 ¥

' 80 " 4923 31.6

75 " 4556  29.3 ®

70 “ 4123 26.5

65 " 3777  24.3 *

60 " 3485  22.4

55 " 3186  20.5

50 " ' 2832 18.2

45 u 2499  16.0

40 “ 2174  14.0

35 L 1773 11.4

30, " 1404 9.0 *

25 “ 1082 7.0

20 “ 750 4.8

15 " 348 2.2 ®

10 " 71 .5«

5 " ~306  -2.0

.05 = -2201 +-~14.1

0 " ~2314 -14.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATICNS)

02-06-96



REP/PC (Ver-4.0) - MGMT REPORT 1 -

g

[

© W00~ U S LA

RANGE ESTIMATE : 02-06-96

DATA : ExSitu Exten. Case 035 -.
MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT TARGET PROB+
Current Operations 8600 50
R&D Waste Ret. & Transfer 190.00

R&D Treatment 630
Capital Waste Ret. & Transfer 2280 50
Capital Treament 3600 40
Capital Closure 168.00
Operations Waste Ret. & Transfer 4820 50
Operations Treatment o 5577 65
M &M o
Repository Fee 6500 95
TOTAL EXPENSE (INPUT TO REP/PC) 32366

LOW HIGH

6880 10320
190.00 190.00
630 630
824 3876
2880 7200
169.00 169.060
3836 8194
4183 5578

0 0

3900 6501

23512 42658
( THEORETICALS)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0} - MGMT REPCRT 2 ~ GRAPHICAL OVERRUN PROFILE : 02—-06-95
DATA : ExSitu Zxten. <C(ase 05
MODEL : BASIC'MODEL“(SUHHATION},

e e R R B B R
42- . . . e . . . .
40- . . . . . . } . .
38"’“ - - . . V - . . - .
*
36~| % . . . . . . . .
*
*
* %
* kR )
34- . *% . . . . . . .
%%k %
* v
%k k%
- -— TR T R e e e ettt o e it et e ey ~TARGET
32- . . ' T . SERER T . . )
*k kR
. 2% % Rk
¥ % %
% ok %
30~ . - . . D . e - *%
B *
o) *
T *
T *
18 28~ - -+ . . - - - . .
M
L
X
N 26— - . . . - - - . . *
E
24~ - . . . . . . . -
22~ . . . . . . . . -
X 1,000 e B B R E e B R e B S

.05 10 20 30 40 50 60 70 BO S0 353.85
OVERRUN PROBASILITY (PERCENT)



REP/PC (Ver—4«.0} — MGMT REPORT 3 GRAPHICAL PRICRITY PROFILE :

:

B hOowWm

: 02-06-96

DATA ; ExSitu Exten. Case 05 .
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
32366 47 PCT 0= .0 PCT

ELEMENT UNIT CORRECT PROTECT
Capital Treament =00 e ++
Repository Fee Fdb bt e
Operations Waste Ret. & Transfer = = ===--- b bt
Capital Waste Ret. & Transfer et B 2
Current Operations ——e | bt
Operations Treatment ++4+++
NET EFFECT OF FROZEN ELEMENTS




REF/PC (Ver-4.0) - MGMT REPORT 4

DATA
MODEL

.
-
-
*

TO BE THIS
NOT HAVING

100

ExSitu Exten.

CONTINGENCY PROFILE

Case 05 .

BASIC MODEL (SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

89.95 ¢

95
90
BS
a0
75
70
65
60
55
50
45
40
35
30
25
20
15

10

it
11
L}
1t
L\
"
L
"
1]
"
L1

"

4
1"
"
"

o

g.os5 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

"

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
10282
5824
3257
2553
2094
1707
1342

941

633

356

114
=101
=335
~607
-822

~1046
~1363
—1622
=1970
—-2496
‘~3171
~6481

—~8854

31.8 PCT

-27.4

H

L]

1]

"

"

it

Li

LU

"

i

1

LU

L1

"

1"t

L]

"

-1t

-
*

02-05-96



REP/PC {Ver-4.0) - MGMT REPCRT 1 -

RANGE EZISTIMATE : 02-06-S¢

DATA : ExSitu Exten. Case 06
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 current Operations 8325 50 6660 9390
2 R&D Waste Ret., & Transfer 190.00 190.00 190,00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
5 Capital Treament 2610 50 2088 3315
6 Capital Closure 152,00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 50 3704 7871
8 Operations Treatment ' 23273 75 4654 23274
9 M& XM 0 0 0

10 Repository Fee 69500 S5 12900 69501
TOTAL EXPENSE (INPUT TO REP/PC) 111240 32452 119049
(THEORETICALS)

+ PROBABTLITY THAT ACTUAL VALUE WILI, BE EQUAL TO OR LESS THAN TARGET




WZEHEH ROoHKHOW

REP/PC {Ver-4£.0} - MGMT REPORT 2 - GRAPEICAL OVERRUN PROTILE 02-06-96
DATA : ExSitu Exten. Case 06
MODEL : BASICiMODE_:L (SUMMATION) -
120~ . . . . . . . . .
»*
A o e e ~TARGET
110“ Fkk - - - . - . *
**
k%
% % ¥
* % %
100- - - A ** L] L] - - - -
%* %
kk %k
. *k
% %
90" - - . - - - . .
*
- %
*®
80~ . . . . . . ** . .
* %k
70— L) . L} - - - - * 4
*
*
* %
*
60"" - . - - - . * c*
*
*
50- - . - - - - - N -
40~ - . - . . - - . .
*
30- - . - - . - - -
20— - . . . - - . -
g o S By S ) Eoy BN By B -
.05 10 20 30 &0 50 60 70 80 80 989.85

OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 3%.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

=
Nds 4 30O

DATA : ExSitu Exten. Case 06 ~
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
111240 4 PCT 0=

ELEMENT UNIT CORRECT

Repository Fee

Operations Treatment :
Operations Waste Ret. & Transfer
Current Operations

Capital Waste Ret. & Transfer
Capital Treanment

NET EFFECT OF FROZEN ELEMENTS

PROTECT

e
At



REP/PC (Ver_4.0) - NGMT REPORT

o

CONTINGENCY PROFILE

DATA : ExSitu Exten. Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
99.85
95
80
85
80
75
70
65
60
55
50
45
40
35
30
25

20

PCT

i
it
H
1"
L}

Lt

L
o
"

L]
[}]
i
“"
«"
L1

L1l

"

7809

4241
~443
~-2133
-3809
~5983
=73%90
~9245
-1153%
~13488
-15771
—-17823
-20529
~248256
=27942
~31478
-35387
-41332
~46128
-50031
-55069
~73381

-78788

ADD THIS CONTINGENCY
ABSOLUTE

RELATIVE
7.0 PCT
3.8
-.4 "

-1.9

...3‘4 "

-5.4

-6.6 "

-8.3 1"

~10.4
-12.1 *
-14.2
-~16.1 H
-18.4 *
-22.3
-25.1
-28.3
-31.8 *
-37.2 ¢
-41.58 %
~45.0 "
~49.5
. ~56.0 *
~70.8

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-

02-06-96



REP/PC (Ver-4.0) - MGMT REPORT 1 -

DATA : ExSitu Exten. Case

RANGE ESTIMATE : 02-06-956

o7 ..

MODEL : BASIC MODEL " (SUMMATION)

NUM ELEMENT UNIT

=

QU -~Ighndg R

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treament

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M&M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE

TARGET PROB+

8325
180.00
280
2280
2610
152.00
4630
8182

0
21500

48149

50
50
50

50
75

85

LOW HIGH
6660 23990
190.00 1%0.00
280 280

1824 3876
2088 3915
152.00 152.00
3704 7871
3273 8183

0 0

7800 21501

25971 55958
(THEORETICALS)

EQUAL TO OR LESS THAN TARGET



REP/PC (Ver-4.0) — MGMT REPORT 2 -

DATA ¢ ExSitu Zxten.

MODEL: : BASIC MOLEL (SUMNR”TON)

Case 07

GRATHICAY, OVERRUN PROFILE : 02-06-96

OVERRUN PROBABILITY

e R B R Rl A Bt
65~ . . . .. . . . .
60— . . . . . . . .
55- . . . . . . . . .
] *
50-|%% . . . . . . : . .
*k
e KRRt —_— e ———————— ~TARGET
xRk kkk '
kg ko k
45~ . . o RERAR . . . .
*dkkk
ko
%k k
- ok
40~ . . . . . . JHER .
* %
%k
%% -
kR
33~ . - . . . - - . . Wk
B
o o ®
T
T
o 30- . - - . . - . .
M , *
L
I
N 25- . . . . . . - . .
R
20—~ . . . . . . - . .
15- - . . . - . . - .
X 1,000 et R EEREE Py B Rt ] m———
' .05 10 20 30 40 50 60 70 80 90 99.85

( PERCENT)




REP/PC (Ver-—4.0} - MGMT REPORT 3 GRAPHICAYT, PRICORITY PRCFILEY : 02-05-96

Mt omo

DATA : EZxSitu EIxten. Case 07.

HOD _ MODEL : BASIC MODEL (SUMMATION)

TOTAL DRO3 OF
EXPENSE OVERRUN

481439 i2 PCT

ELEMENT UNIT

Repository Fee

Operations Treatment

Operations Waste Ret., & Transfer
Current Operations

Capital Waste Ret. & Transfer
Capital Treament

NET EFFECT OF FROZEN ELEMENTS

NET ETFECT OF
FROZEN ELEMENTS

CORRECT

.0 PCT

PROTECT

Ftttdtid bbb
++++



REP/PC (Ver—4.0) - MGMT REPORT

DATA  : Ex5itu EZxten.

A

L

CONTINGENCY PROFILE

Casa 07 .

MODZL : BASIC MODEL (SUMMATION)

TC BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

1c0
53.95
95
20
85
80
75
70
65
50
55
50
45

40

20
15

10

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCcT
t
"

1t

u
#
1

"

L}
“

"

ADD THIS CONTINGENCY
RELATIVE

ABSQLUTE
7809
4317
1269

230
~-466
-885

-1560
=2001
~2439
—~2835
-3457
-3988
—4640
—=54135
6265
=7342
-8180
—-9503
-10564
~—l17s8
-130212
-19153

-22178

16.2 PCT

-11.2
~13.0
-15.2
-17.0
-13.7
-21.9
~24.4

~-27.0

' -39.8

-46.1

it

.

"

it

H

L

L}

i1

L1

«

"

L1

(]

L1

"

p2-06-96



REP/PC (Ver 4.0) - MGMT RIPCRT 1

g

o

OWIhinnti

DATA ExSitu Exten. Case 08

MODEL : BASIC MODEL .(SUMMATION)
ELEMENT UNIT TARGET PROB+
Current Operations 8600 350
R&D Waste Ret. & Transfer 180.00
R&D Treatment 1300
Capital Waste Ret. & Transfer 2280 50
Capital Treament 5202 30
Capital Closure 170.00
Operations Waste Ret. & Transfer 4820 50
Operations Treatment 5417 55
M &M 0
Repository Fee 3400

31379

TOTAL EXPENSE (INPUT TC REP/PC)

RANGE ESTIMATE : 02-06-96

LOwW HIGH

€880 10320
130.00 190.00
1300 1300
1824 3876
4162 13005
170.00 13170.00
3856 8194
4604 5418

0 0

3400 3400

26386 45873
(THEORETICALS)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



——

REZ/PC (Ver 4.0) - MGMT REPQRT 2 ,GRAPHICAL QVERRUN PROFILE : 02-08-96
DATA @ E¥Situ Exten. Case 08"
MODEL : BASIC MODEL .(SUMMATION)

o [t
*
42~ . . . . . . . . .
40—} * . . . . . . . R .
*
* . N
38— *, . . . . . . R .
*
*
*k
*
36~ . * . . . . . . .
Yk
* %
*%
* %
34- - . . *% . . . . .
% ¥ %
* R
ERT
Yok sk
; 32- . . - . - . REX . .
B *kk
o] - - - Rl -TARGET
T . edkok
T N
o 30~ . . . . . . . . . *
M %*
*
L
I
N 28~ - . R - - . - R -
E =«
26— . . . . . P . -
24- “ “ . . . . . - L.
X 1,000  |-===]o—m- | == | | = |-~ e L
.08 10 20 3D 40 50 &0 70 BD 9p 93.85

OVERRUN PROBABILITY (PERCENT)




i
‘AJ

REP/PC (Ver~#.0} - MG EPORT 3 GRAPEICAL PRIORITY PROFILI : 02-05-55

DATA : EZxSitu Exten. Case 08

MODEL : BASIC HODI‘..L (SUMIATION)

TOTAL PROB OF NET EFFECT OF

EXPENSE OVERRUN FROZEN ELEMENTS

31378 77 PCT g = .0 BCT
NUM ELEMENT UNIT CORRECT - PROTECT

5 Capital Treament 000 @ ceeeemcee—e— +
7 Operations Waste Ret. & Transfer -t
1 current Operations ' — 4+
4 Capital Waste Ret. & Transfer -1
8 Operations Treatment +

NBT EFFECT OF FROZEN ELEMENTS




RTP/PC {Ver—+4.0) =~ MEMT RIPOR

&

4 CONTINGEINCY PROFILE : 02-06-55

DATA : ExSitu IZxten. Case 03
MODEL : BASIC MODEL . (SUMMATION) -

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE  RELATIVE
100 PCT 14494  46.2 PCT

99.95 12108  38.6 "

95 " 7497  23.9

90 " 6282 20.0 "

85 " 5365  17.1 ®

' 80 o ‘ 4615 14,7

75 " _ 330  12.5

70 L 3464  11.0 *

65 " 3018 .9.6 "

60 " 2545 g.1

55 " 2144 6.8

50 w o 1739 5.5 v

45 " 1391 44w

40 " . 1061 3.4

35 " 755 2.4

30 . 477 1.5

25 " 146 .5

20 o -185 -6

15 « —497  -1.6

10 o -814  -2.6

5 " ~1399  -4.5

0.65 st “3851' -~1l2.,3 "

0 “ -4993 -15.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS}




REP/PC (Ver 4.0) - MGMT RIPORT 1

2

=

O WO 3 ovinbtd g

DATA : ExSitu Exten. Sepa.r.

ELEMENT UNIT

current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treament

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)-

RANG

ESTIMATZ ! 02-0&-9%

3 Case 09
MODEL : BASIC MODEL (SUMMATION)

TARGET PROB+

8600
18€.00
670
1388
2189
137.00
3165
2672

0

5000

249008

50

50
40

1Oo% HIGH

6880 10320
186.00 18B6.00
8§70 - 670
1110 2360
1751 4378
137.00 137.00
2533 5382
2004 2673

0 0

3750 5001

19021 31107
(THEORETICALS)

PROBASILITY THAT ACTﬁAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET




REP/PC (Ver—4.0) - MGMT REPCRT 2 GRAPHICAL OVERRUN PROFILE
DATA : ExSitu Exten. Sepa.r. Case 03
MODEZI: : BASIC MCDEL (SUMMATION}. .
B ] e B e e
29- - . - . . - . . .
*
28— . . . .
27— * . - . - . - - .
*®
. *
26- * - - - - - - - *
*
* %
*%
*%
25— - - **. - - - - ' - -
* %%
* %%
* Kk
%% %
24— == —— - - Kok ok ok - - ————
' ok k
* Rk
%%
* xR
23— - . - - - - - . **k -
B *k
o *
T *
T *
0 22~ . . . - . - - .
M ®
L
I }
N '21"’ . - - - - - - - -
20— . - . - - . . .
19— - - - - -+ - . . -
X 1,000 S o e B ey
.95 10 20 30 40 50 &0 70 B0 80 3%

OVERRUN PROBABILITY (PERCENT)

02-06-36

~TARGET




REP/PC {Ver—4.0) - MGMT REPCRT 3 GRRPHEICAL PRIORITY PROFILE

g

Qb O~ n

DATA : IxSitu Zxten. Sepa.r.. Case 09
MODZi : BASIC MODIL (SUMMATION)

TOTAL DPRO2 OF
EXDENSE OVERRUN

24008 57 PCT

ELEMENT

Current Operations

Capital Treament

Operations Waste Ret, & Transfer
Repository Fee

Capital Waste Ret. & Transfer
Qperations Treatnent

NET EFFECT OF FROZEN ELEMENTS

UNIT

NET EFFECT OF

FROZEN ELEMENTS

—— e o b

ey it e e et e e T

T A} et S —_— g

02-05-96

PROTECT
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RED/PC (Ver-4.0) - MGMT REPORT 4 CONTINGENCY PRIUTILE

DATA : ExSitu Exten. Sepa.r. Case 0°
MODEL : BASTIC MODZL ({SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 7099 29.6 PCT

99.95 ¥ 4167 17.4 ™

95 “ 2480 10.3

90 " ' 1908 8.0 *

85 " 1532 6.6

) 80 " . 1335 5.6 "
75 . 1100 4,6

70 " 879 3.7

85 " 687 2.9 *

60 " 522 2.2 "

55 u 346 1

50 u . 176 .7

45 " : ’ 43 2

40 w -91 -.d

35 “ ~249 -1.0

30 " ~429 -1.8 ¢

25 “ ~-613 -2.5 ®

20 u -807 ~3.4 ¢

15 u -1025 -4.3 W

10 « ~1268 -5.3 ¢

5 3 -1755 -7.3 ¢

0.05 -3831  -16.0

0 " ~4987 -20.8 *

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

02-06-95
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REP/PC (Ver 4.0) - MGMT REPORT 1 . RANGE. ESTIMATE : 02-12-96

DATA : ExSitu Exten. Sepa.r. Case 10
MODEL : BASIC MCDEL (SUMMATION}

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 1%0.00 190.00
3 R&D Treatment o 0 0
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
§ Capital Treament 4305 40 4244 86190
6 Capital Closure 211.00 211.00 211.00
7 Operations Waste Ret. & Transfer 3980 50 3192 6783
8 Operations Treatment 6877 50 5158 6878
9 MEM 0 0 0

10 Repository Fee 6500 395 3500 6501
TOTAL EXPENSE (INPUT TO REP/PC) 32953 . 25598 43369
' (THEORETICALS)

~+4 PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET




¢

RE?/PC (Ver'4.0) - MGMT REPORT 2 -GRAPHICAL OVZRRUN PROFILZE

H2HBE ROoHABOW

X 1,000

42-

40~

38~

34~

32~

30~

28—

24~

22—

| [
.05 10 20 30 40 50 60 70 80 90

DATA : ExSitun Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION) -.

et B e P e e B B B B

- L) * - : - - - . .

OVERRUN PROBABILITY (PERCENT)

e

: 02-12~96

~=|~TARGET




REP/PC (Vef 4.0) ~ MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-12-95

DATA : ExSitu Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FRCZEN ELEMENTS
32553 55 PCT _ 0 .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
5 capital Treament =00 @ —semee—e—e ——
10 Repository Fee : bbb
7 Operations Waste Ret. & Transfer = = = --wme-- ++
1 Current Operations | et
4 Capital Waste Ret. & Transfer _ ———t :
8 Operations Treatment : e
NET EFFECT OF FROZEN ELEMENTS




s

REP/PC (Ver 4.0) - MGMT REPORT 4 . CONTINGENCY PROFILE
DATA Exsitu,Exte_n: Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF  ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100  PCT 10416 31.6 PCT

99.95 * 6159 18.7

95 " 3589 10.9 ¥

90 n - 2782 g.4 M

85 % . 2385 7.2 "

. 80 u ' 1960 6.0 *

75 " ' 1559 4.3

70 " 1282 3.9 ¥

65 " 935 2.8

60 " 709 2.2 "

55 " | 422 1.3

50 " ' 223 .7

45 " 2 .0 1

40 u ~257 ~.8

5 . W -452 ~1.4

30 " .. . -682 -2.1 "

25 “ -936 -2.8 *

20 U ' -1178  -3.6 . "

15 u ~1518 -4.6 "

10 " -1968 -6.0 *

5 J -2727 -8.3 *

0.05 ' . ~5765 -17.5 ©

0 u -7354 -—22.3

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-
-

02-12-98
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CALCULATION COVER SHEET

DISCIPLINE & TITLE Safety: LCFs from radiological Accidents

ORIGINATOR Michael Harker DATE 02/12/95

REVISION NO.

OBJECTIVE _Show LCFs from Radiological accidents.

METHODOLOGY _See attachments

ASSUMPTIONS See attachments

CALCULATION & RESULTS
ATTACHED

JACOBS\FORMS\CALCLCF.,212




Sheet1

NO ACTION ALTERNATIVE

Mispositioned Jumper (spray release 207 psi)
1,10E-02|per year x | 1.00E+Q1 |years = 1.10E-01|probability

dose LCFfrem |LCF probability |LCF risk
receptor |personrem point esti
W 1.40E+03{ 8.00E-04{ 1.12E+00| 1.10E-01] 1.23E-01
MEI-W 1.40E+02{ 8.00E-04] 1.12E-01| 1.10E-01] 1.23E-02
N 2,50E+03| 4.00E-04| 1.00E+00|{ 1.10E-01} 1.10E-01 2.67E-01
MEI-N 6.70E+01| 8.00E-04| 5.38E-02| 1.10E-01} 5.80E-03
P 6.20E+02| 5.00E-04| 3.10E-01] 1.10E-01} 3.41E-02
MEI-P 2.80E-01| 5.00E-04| 1.45E-04| 1.10E-01) 1.60E-05

total LCF | 2.43E+00
v v
Hydrogen burn in waste tank
9.00E-07 |per year x | 1.00E+02|years x | 2.50E+01|tanks = 2.25E-03|probability

dose LCF/rem [LCF probability |LCF risk
receptor |personrem point esti
W 2.18E+05|nfa nfa 2.25E-03| 2.25E-03
MELW 2.18E+04{n/a n/a 2.25E-03| 2.25E-03
N 2.45E+04| 4.00E-04| 9.80E+00| 2.25E-03| 2.21E-02
MEI-N 1.74E+03|n/a n/a 2.25E-03| 2.25E-03
P 3.70E+03| 5.00E-04{ 1.85E+00| 2.25E-03| 4.16E-03
MEI-P 4 23E+00| 5.00E-04| 2.12E-03| 2.25E-03| 4.76E-06

fotal LCF | 2.17E+01

Page 1




Sheet2

LONG TERM MANAGEMENT ALTERNATIVE

| l | i
Mispositioned Jumper (spray release 207 psi)
1.10E-02|per year x | 2.00E+01|years = 2.20E-01!probability
dose LCF/rem |LCF praobability jLCF risk
receptor |personrem point esti
W 1.40E+03| 8.00E-04| 1.12£+00| 2.20E-01| 2.46E-01
MEL-W 1.40E+02| 8.00E-04| 1.12E-01] 2.20E-01| 2.46E-02
N 2.50E+03| 4.00E-04( 1.00E+00| 2.20E-01| 2.20E-01 5.35E-01
MEL-N 6.70E+01! 8.00E-04| 5.36E-02| 2.20E-01} 1.18E-02
P 6.20E+02| 5.00E-04| 3.10E-01| 2.20E-01] 6.82E-02
MEI-P 2.90E-01| 5.00E-04| 1.45E-04| 2.20E-01] 3.19E-05
total LCF | 2.43E+00
Hydrogen burn in waste tank
9.00E-07|per year x| 1.00E+02}years X 2.50E+01 [tanks = 2.25E-03 | probability
dose LCF/rem ILCF probability |LCF risk
receptor jpersonrem point esti
w 2.18E+05|n/a n/a 2.25e-03| 2.25E-03
MEI-W 2.18E+04|n/a n/a 2.25E-03| 2.25E-03
N 2.45E+04| 4.00E-04] 9.80E+00| 2.25E-03| 2.21E-02
MEI-N 1,74E+03|n/a n/a 2.25E-03| 2.25E-03
P 3.70E+03| 5.00E-04| 1.85E+00| 2.25E-03| 4.16E-03
ME!-P 4.23E+00| 5.00E-04| 2.12E-03} 2.25E-03| 4.76E-06
total lcf 2.17E+01

Page 2




Sheet3

INSITU FILL AND CAP ALTERNATIVE.

l

Mispositioned Jumper (spray release 207 psi)

1.10E-02|per year x | 1.50E+01|years = 1.85E-01| probability
dose LCFfrem |LCF probability |LCF risk
receplor |personrem point esfi
w 1.40E+03| 8.00E-04| 1.12E+00{ 1.65E-01| 1.85E-01
MEI-W 1.40E+02| 8.00E-04| 1.12E-01] 1.65E-01| 1.85E-02
N 2.50E+03| 4.00E-04| 1.00E+00| 1.65E-01| 1.65E-01 4.01E-01
MEI-N 6.70E+01| 8.00E-04| 5.36E-02] 1.65E-01| 8.84E-03
P 6.20E+02| 5.00E-04| 3.10E-01| 1.65E-01| 5.12E-02
MEI-P 2.90E-01| 5.00E-04| 1.45E-04{ 1.65E-01| 2.36E-05
total lef 2.43E+00
Tank Dome Collapse Due To Hydrogen Deflagration
: 1.00E-04 |probability
dose LCFirem {LCF probability |LCF risk
receptor |personrem point esti
W 6.20E+04|n/a nfa 1.00E-04] 1.00E-04
MEI-W 8.20E+03in/a nfa 1.00E-04| 1.00E-04
N 2.30E+04| 4.00E-04| 9.20E+00{ 1.00E-04| 9.20E-04
MEI-N 1.50E+03|n/a n/a 1.00E-04| 1.00E-04
P 3. 70E+03| 5.00E-04] 1.85E+00{ 1.00E-04| 1.85E-04
MEI-P 3.90E+00{ 5.00E-04{ 1.95E-03] 1.00E-04| 1.95E-07
total lcf 2. 11E+01
Hydrogen burn in waste tank
9.00E-07 {per year x | 1.90E+01]years x 2.50E+01 |tanks = 4.28E-04 |probability
dose LCF/rem |[LCF probability jLCF risk
receptor |personrem point esti
w 2.18E+05|n/a n/a 4.28E-04| 4.28E-04
MEl-W 2.18E+04|nfa n/a 4.28E-04| 4.28E-04
N 2.45E+04| 4.00E-04| 9.80E+00| 4.28E-04| 4.19E-03
MEi-N 1.74E+03|nfa nfa 4.28E-04| 4.28E-04
P 3.70E+03| 5.00E-04| 1.85E+00| 4.28E-04] 7.91E-04
MEI-P 4,23E+00{ 5.00E-04| 2.12E-03| 4.28E-04] 9.04E-07
total lcf 217E+01

Page 3




Sheetd4

IN SITU VITRIFICATION ALTERNATIVE

|

Mispositioned Jumper (spray release 207 psi)

probability

1.10E-02|per year x | 1.50E+01 |years = 1.65E-01
dose LCF/rem |LCF praobability |LCF risk
receptor |personrem point esti
w 1.40E+03| 8.00E-04| 1.12E+00| 1.65E-01]{ 1.85E-01
MEI-W 1.40E+02| 8.00E-04| 1.12E-01| 1.65E-01| 1.85E-02
N 2,50E+03| 4.00E-04| 1.00E+Q0| 1.65E-01| 1.656E-01 4.01E-01
MEI-N 6.70E+01| 8.00E-04| 5.36E-02; 1.65E-01| 8.84E-03
P 6.20E+02| 5.00E-04| 3.10E-01| 1.65E-01} 5.12E-02
MEI-P 2.90E-01{ 5.00E-04{ 1.45E-04| 1.65E-01| 2.39E-05
totai Icf 2.43E+00
Off-Gas Duct Rupture
7.00E-04|per year x | 9.00E+Q0|years = 6.30E-03 | probability
- |dose LCFfrem |LCF probability [LCF risk
receptor |personrem point esti
w 2.50E+04 |n/a n/a 6.30E-03| 6.30E-03
MEI-W 2.50E+03|n/a n/a 6.30E-03| 6.30E-03 2.68E-01
N 4.50E+04| 8.00E-04| 3.60E+01| 6.30E-03]| 2.27E-01
MEI-N 1.20E+03|n/a n/a 6.30E-03| 6.30E-03
P 1.10E+04| 5.00E-04{ 5.50E+00{ 6.3CE-03| 3.47E-02
MEI-P 5.20E+00; 5.00E-04| 2.60E-03] 6.30E-03] 1.64E-05
total LCF | 5.15E+01
Hydrogen burn in waste tank .
9.00E-07||per year x | 1.90E+01|years x | 2.50E+01 tanks = 4.28E-04
dose LCF/rem |LCE probability [LCF risk
receptor |personrem point esti
W 2.18E+05(n/a n/a 4.28E-04| 4.28E-04
MEI-W 2.18E+04 |n/a n/a 4.2BE-04| 4.28E-04
N 2.45E+04| 4,00E-04| 9.80E+00| 4.28E-04| 4.19E-03
MEI-N 1.74E+03(n/a n/a 4.28E-04| 4.28E-04
P 3.70E+03| 5.00E-04| 1.85E+00| 4.28E-04| 7.91E-04
ME!-P 4.23E+00| 5.00E-04| 2.12E-03| 4.28E-04| 9.04E-07
total icf 2.17E+01

Page 4
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE
I l ! -
Mispositioned Jumper (spray release 207 psi)
1.10E-02{per year x | 2.30E+01|years = | 2.53E-01|probability
dose LCFirem |LCF probability | LCF risk
receptor [personrem point esti
W 1.40E+03| 8.00E-04| 1.12E+00| 2.53E-01| 2.83E-01
MEI-W 1.40E+02| 8.00E-04] 1.12E-01] 2.53E-01] 2.83E-02 6.15E-01
N 2 50E+03| 4.00E-04| 1.00E+00| 2.53E-01} 2.53E-01
MEI-N 6.70E+01| 8.00E-04| 5.36E-02] 2.53E-01] 1.36E-02
P 6.20E+02| 5.00E-04| 3.10E-01| 2.53E-01] 7.84E-02
MEI-P 2.90E-01| 5.00E-04| 1.45E-04| 2.53E-01] 3.67E-05
total lcf 2.43E+00
Loss of Filtration (HEPA filter blowout)
8.80E-05|per year x | 2.30E+01]years 2.50E+01 [tanks = 5.06E-03|probability
dose + |LCFirem |LCF probability |LCF risk
receptor _|personrem point esti
w 3.70E+04{n/a nfa 5.06E-03] 5.06E-03
MEL-W 3.70E+03(n/a nia 5.06E-03] 5.06E-03
N 1.04E+03| 4.00E-04| 4.16E-01] 5.06E-03{ 2.10E-03
MEI-N 2.42E+01| 8.00E-Q4| 1.94E-02| 5.06E-03{ 9.80E-05
P 1.56E+02| 5.00E-04| 7.80E-02| 5.06E-03] 3.95E-04
MEI-P 1.04E-01| 5.00E-04| 5.20E-05| 5.06E-03] 2.63E-07
total Icf 1.05E+01
Seismic Induced Line Break in Vault
6.00E-05|per year x | 2.00E+01|years = 1.20E-03 [probability
dose LCFirem |[LCF probability [LCF risk
receptor |personrem point estt
W 3.40E+01| 4.00E-04] 1.36E-02| 1.20E-03| 1.63E-05
MEI-W 3.40E+00| 4.00E-04| 1.36E-03| 1.20E-03| 1.63E-06
N 7.10E+00} 4.00E-04] 2.84E-03| 1.20E-03| 3.41E-06
MEI-N 2.90E-01] 4.00E-04! 1.16E-04| 1.20E-03| 1,39E-07
P 2.70E+00| 5.00E-04| 1.35E-03| 1.20E-03| 1.62E-06
MEI-P 4.50E-04| 5.00E-04] 2.25E-07| 1.208-03] 2.70E-10
total Icf 1.78E-02
Breached Canister
6.00E-01 [per year x| 2.00E+01 |years = | 1.20E+01|probability
dose LCF/rem [|LCF probability {LCF risk
recepior [personrem point esti
W 1.45E-04 4.00E-04] 5.80E-08| 1.00E+00} 5.80E-08
MEI-W 1.45E-05] 4.00E-04| 5.80E-09| 1.00E+00} 5.80E-09
N 5.80E-08| 4.00E-04| 2.32E-11( 1.00E+}0| 2.32E-11
MEI-N 4.00E-09| 4.00E-04! 1.60E-~12| 1.00E+00]{ 1.80E-12
P 1.50E-08| 5.00E-04| 7.50E-12| 1.00E+00| 7.50E-12
iMEL-P 2.40E-12| 5.00E-04} 1.20E-15| 1.00E+00| 1.20E-15
total lef 5.80E-08
Hydrogen bumn in waste tank
9.00E-07 [per year x | 2.30E+01|years = 2.07E-05|probability
dose LCFirem {LCF probability |[LCF risk
receptor {personrem point esti
W 2.18E+05|n/a wWa 2.07E-05] 2.07E-05
MEI-W 2.18E+04|n/a n/a 2.07E-05] 2.07E-05
N 2.45E+04| 4.C0E-D4| 9.80E+00| 2.07E-05| 2.03E-04
MEI-N 1.74E+03{n/a n/a 2.07E-05{ 2.07E-05
P 3.70E+03] 5.00E-04| 1.85E+00| 2.07E-05| 3.83E-05
MEL-P 4.23E+00| 5.00E-04| 2.12E-03| 2.07E-05] 4.3BE-08
total Icf 2.17E+01

Page 5
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EX SITU NO SEPARATIONS ALTERNATIVE

| |

Mispositioned Jumper (spray release 207 psi}

1.10E-02|per year x| 1.80E+01|years = 1.98E-01|probability
dose LCFirem |LCF probability |L.CF risk
receptor |personrem point esti
W 1.40E+03| 8.00E-04| 1.12E+00| 1.98E-01| 2.22E-01
MEI-W 1.40E+02} 8.00E-04| 1.12E-01| 1.98E-01| 2.22E-02
N 2.50E+03] 4.00E-04| 1.00E+00| 1.98E-01| 1.98E-01 4 81E-01
MEI-N 6.70E+01} B8.00E-04| 5.36E-02| 1.98E-01| 1.06E-02
P 6.20E+02| 5.00E-04| 3.10E-01| 1.98E-01| 6,14E-02
MEI-P 2.90E-01| 5.00E-04| 1.45E-04| 1.98E-Q01| 2.87E-05
total fcf 2.43E+00
Loss of Fiitration (HEPA filter blowout)
8.80E-06|per year x { 1.80E+01|years = 1.58E-04 |probability
" |dose LCFfrem |LCF probabiiity |LCF risk
receptor |personrem ‘ point esti
W 3.70E+04 [nfa nfa 1.58E-04| 1.58E-04
MEI-W 3.70E+03|n/a n/a 1.58E-04| 1.58E-04
N 1.04E+03| 4.00E-04| 4.16E-01} 1.58E-04| 6.59E-05
MEI-N 2.42E+01| 8.00E-04| 1.94E-02] 1.58E-04| 3.07E-06
P 1.56E+02| 5.00E-04! 7.80E-02{ 1.58E-04| 1.24E-05
MEi-P 1,04E-01| 5.00E-04| 5.20E-05| 1.58E-04| 8.24E-09
total lef 1.05E+Q01
Breached Canister
6.00E-01|per year x | 1.50E+01|years = | 9.00E+00|probability
dose LCF/rem |LCF probability |[LCF risk
receptor {personrem point esti
w 1.45E-041 4.00E-04| 5.80E-08{ 1.00E+00| 5.80E-08
MEI-W 1.45E-05] 4.00E-04| 5.80E-09| 1.00E+00| 5.80E-09
N 5.80E-08| 4.00E-04| 2.32E-11{ 1.00E+00| 2.32E-11
MEI-N 4.00E-09| 4.00E-04| 1.60E-12| 1.00E+00| 1.60E-12
P 1.50E-08| 5.00E-04| 7.50E-12| 1.00E+00| 7.50E-12
MEI-P 2.40E-12| 5.00E-04| 1.20E-15{ 1.00E+00| 1.20E-15
total Icf 5.80E-08
Hydrogen burn in waste tank
9.00E-07|per year x | 1.BOE+01{years x 2.50E+01{tanks = 4.05E-04 | probability
dose LCF/rem |(LCF probability |LCF risk
receptor |[personrem point esti
w 2.18E+05|n/a n/a 4.05E-04| 4.05E-04
MEI-W 2.18E+04|n/a n/a 4.05E-04| 4.05E-04
N 2.45E+04| 4.00E-04| 9.80E+00| 4.05E-04| 3.97E-03
MEI-N 1.74E+03|n/a nfa 4.05E-04| 4.05E-04
P 3.70E+03| 5.00E-04; 1.85E+00] 4.05E-04| 7.49E-04
MEI-P 4.23E+00| 5.00E-04| 2.12E-03| 4.05E-04| 8.57E-07
total icf 2.17E+01
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EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE
l | ! ' -
Mispositioned Jumper (spray release 207 psi)
1.10E-02{per year x| 2.30E+01}years = | 2.53E-O1lprobability
dose LCF/rem [LCF probability |LCF risk
receptor |personrem point esti
W 1.40E+03| 8.00E-04| 1.12E+00| 2.53E-01| 2.83E-(1
MEI-W 1.40E+02| B8.00E-04| 1.12E-01| 2.53E-01] 2.83E-02
N 2.50E+03| 4.00E-04| 1.00E+00| 2.53E-01} 2.53E-01 6.15E-01
MELN 6.70E+01] 8.00E-04| 5.36E-02| 2.53E-01| 1.36E-02
P 6.20E+02] 5.00E-04| 3.10E-01| 2.53E-01} 7.84E-02
MEI-P 2 80E-01] 5.00E-04| 1.45E-04| 2.53E-01| 3.67E-05
total Icf 2.43E+00
Loss of Filtration (HEPA filter blowout)
8.80E-06 |per year x | 2.30E401{years = 2.02E-04 | probability
dose + |[LCFfrem |LCF probability |LCF risk
receptor  |personrem point esti
W 3.70E+04|n/a nfa 2.02E-04| 2.02E-04
MEI-W 3.70E+03|n/a nfa 2.02E-04| 2.02E-04
N 1.04E+03| 4,00E-04| 4.16E-01| 2.02E-04| 8.42E-05
MEI-N 2.42E+01| 8.00E-04] 1,94E-02| 2.02E-04{ 3.92E-06
P 1.56E+02| 5.00E-04} 7.80E-02] 2.02E-04] 1.58E-05
MEI-P 1.04E-01] 5.00E-04| 5.20E-05| 2.02E-04{ 1.05E-08
total Icf 1.05E+01
Seismic Induced Line Break in Vault
6.00E-05|per year x | 2.00E+01]years = | 1.20E-03|probability
dose LCF/rem |LCF probability |LCF risk
receptor [personrem point esti
w 3.40E+01| 4.00E-04]| 1.36E-02] 1.20E-03| 1.63E-05
MEI-W 3.40E+00] 4.00E-04| 1.36E-03| 1.20E-03] 1.63E-08
N 7.10E+00] 4.00E-04| 2.84E-03| 1.20E-03} 3.41E-06
MEI-N 2.90E-01| 4.00E-04| 1.16E-04] 1.20E-03| 1.39E-07
p 2,70E+00| 5.00E-04| 1.35E-03| 1.20E-03} 1.62E-06
MEI-P 4.50E-04| 5.00E-04| 2.25E-07| 1.20E-03| 2.70E+10
total lcf 1.78E-02
Breached Canister
6.00E-01 [per year x | 2.00E+01|years = [ 1.20E+01|probability
dose LCFirem |LCF probability |LCF risk
receplor |personrem point esti
W 1.45E-04| 4.00E-04| 5.80E-08| 1.00E+00| 5.80E-08
MEI-W 1.45E-05| 4.00E-04{ 5.80E-09| 1.00E+00| 5.80E-09
N 5.80E-08] 4.00E-04| 2.32E-11] 1.00E+00; 2.32E-11
MEI-N 4.00E-09] 4.00E-04] 1.60E-12| 1.00E+00) 1.60E-12
P 1.50E-08| 5.00E-04| 7.50E-12{ 1.00E+00| 7.50E-12
MEI-P 2.40E-12] 5.00E-04]| 1.20E-15| 1.00E+00| 1.20E-15
total cf 5.80E-08
Hydrogen bumn in waste tank
9.00E-07 |per year x | 2.30E+D1|years x 2.50E+01 |tanks = 5.18E-04 [probability
dose LCFlrem |LCF |probability | LCF risk
receptor [personrem point esti
W 2.18E+05]|n/a na 5.18E-04{ 5.1BE-04
ME[-W 2.18E+04{nfa na 5.18E-04| 5.1BE-04
N 245E+04] 4.00E-04| 9.80E+00} 5.18E-04] 5.07E-03
MEI-N 1.74E+03{nfa nfa 5.18E-04] 5.18E-04
P 3.70E+03] 5.00E-04[ 1.85E+00| 5.18E-04| 9.57E-04
MEI-P 4.23E+00] 5.00E-04| 2.12E-03| 5.18E-04| 1.09E-06
total Icf 2.17E+01
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EX SITU/ IN SITU COMBINATION

Mispositioned Jumper (spray release 207 psi)

1.10E-02|per year x | 2.30E+01|years = 2.53E-01{probability
dose LCF/rem |[LCF probability {LCF risk
receptor |personrem point esti
w 1.40E+03| 8.00E-04| 1.12E+00| 2.53E-01{ 2.83E-01
MEI-W 1.40E+02} 8.00&8-04| 1.12E-01| 2.53E-01] 2.83E-02 6.15E-01
N 2.50E403| 4.00E-04| 1.00E+00| 2.53E-01| 2.53E-01
MEI-N 6.70E+01| 8.00E-04| 5.36E-02| 2.53E-01) 1.36E-02
P 6.20E+02| 5.00E-04| 3.10E-01| 2.53E-01| 7.84E-02

MEI-P 2,90E-01| 5.00E-04| 1.45E-04| 2.53E-01| 3.67E-05

total Ict 2.43E+00

Loss of Filtration (HEPA filter blowout)

8.80E-06|per year x| 2.30E+01 |years = 2.02E-04 |probability

dosa ¢ |LCFfrem |LCF |probability |LCF risk
receplor |personrem point esti
w 3.70E+04|nfa n/a 2.02E-04| 2.02E-04
MEI-W | 3.70E+03|nfa n/a 2.02E-04| 2.02E-04
N 1.04E+03| 4.00E-04| 4.16E-01) 2.02E-04| 8.42E-05
MEL-N 2.42E+01| 8.00E-04] 1.94E-02] 2.02E-04] 3.92E-06
P 1.56E+02| 5.00E-04) 7.80E-02} 2.02E-04| 1.58E-05

MEI-P 1.04E-01] 5.00E-04] 5.20E-05| 2.02E-04| 1.05E-08

total lcf 1.05E+01

Seismic Induced Line Break in Vault

6.00E-05]{per year x | 2.00E+01 |years = 1.20E-03[probability

dose LCF/rem |LCF probability | LCF risk
receptor |personrem point esti
w 3.40E+01| 4.00E-04| 1.36E-02] 1.20E-03] 1.63E-05
MEI-W 3.40E+00| 4.00E-04| 1.36E-03| 1.20E-03}] 1.63E-06
N 7.10E+00| 4.00E-04] 2.84E-03] 1.20E-03| 3.41E-08
MEI-N 2.90E-01| 4.00E-04] 1.16E-D4| 1.20E-03} 1.39E-07
P 2.70E+00| 5.00E-04] 1.35E-03] 1.20E-03| 1.62E-06

MEI-P 4.50E-04| 5.00E-04} 2.25E-07| 1.20E-03} 2.70E-10
total lcf 1.78E-02

Breached Canister

6.00E-01|per year x | 2.00E+01|years = | 1.20E+01 Iprobability

dose LCF/rem |LCF probability |LCF risk

receptor |personrem point esti
w 4.45E-04| 4.00E-04] 5.80E-08| 1.00E+00| 5.80E-08
ME-W 1.45E-05| 4.00E-04] 5.80E-09| 1.00E+00| 5.80E-09
N 5.80E-08| 4.00E-04| 2.32E-11| 1.00E+00{ 2.32E-11
MEI-N 4.00E-09| 4.00E-04| 1.60E-12] 1.00E+00] 1.60E-12
P 1.50E-08| 5.00E-04| 7.50E-12| 1.00E+30| 7.50E-12

MEL-P 2.40E-12] 5.00E-04| 1.20E-15] 1.00E+00| 1.20E-15

total ict 5.80E-08

Hydrogen burn in waste tank

9.00E-07 |per year x | 2.30E+(01|years X 2.50E+01 [tanks = 5.18E-04 |probability

dose LCFirem |LCF probability [LCF risk

receptor |personrem point esti

w 2.1BE+05|n/a na 5.18E-04| 5.18E-04

MEI-W 2.18E+04|n/a nfa 5.1BE-04| 5.18E-04

N 2.45E+04| 4.00E-04] 9.80E+00| 5.1BE-04{ 5.07E-03

MEI-N 1.74E+03|n/a n/a 5.18E-04| 5.1BE-04

P 3.70E+03{ 5.00E-04} 1.85E+00| 5.18E-04] 9.57E-04

MEI-P 4.23E+00] 5.00E-04] 2.12E-03| 5.18E-04| 1.09E-06

total fef 2.17E+01
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PHASED IMPLEMENTATION ALTERNATIVE - PHASE 1

| [ | -

Mispositioned Jumper (spray release 207 psi

1.10E-02[per year x | 1.00E+01|years = | 1.10E-01|probability
dose [LCFirem {LCF probability |LCF risk
receptor ipersonrem point esti
w 1.40E+03] 8.00E-04) 1.12E+00| 1.10E-01| 1.23E-01
MEL-W 1.40E+02| 8.00E-04] 1.12E-01| 1.10E-G1| 1.23E-02
N 2 50E+03| 4.00E-04] 1.00E+00] 1.10E-O1| 1.10E-01 2.67E-01
MEI-N 6.70E+01| 8.00E-04} 5.36E-02} 1.10E-01| 5.90E-03
P 6.20E+02| 5.00E-04} 3.10E-01} 1.10E-01] 3.41E-02

MEL-P 2.90E-01| 5.00E-04; 1.45E-04| 1.10E-01| 1.60E-05

total lcf 2.43E+00

Seismic Induced Line Break in Vault

6.00E-05 |per year x| 1.00E+01|years = | 6.00E-04|probability

dose LCF/rem {LCF probability |LCF risk

receptor |personrem point esti

w 3.4DE+01{ 4.00E-04| 1.356E-02} 6.00E-04] 8.16E-06{
ME-W 3.40E+00{ 4.00E-04] 1.36E-03| 6.00E-04] 8.16E-07
N 7.10E+00| 4.00E-04| 2.84E-03{ 6.00E-04| 1.70E-06
MEI-N 2.90E-01| 4.00E-04| 1.16E-04| 6.00E-04| 6.96E-08
P 2.70E+00| 5.00E-04| 1.35E-03{ 6.00E-04| 8.10E-07

MEI-P 4.50E-04| 5.00E-04| 2.25E-07| 6.00E-04] 1.35E-10

total Icf 1.78E-02

Breached Canister

1.00E-02|per year x| 1.00E+01|years = 1.00E-01 |probability

dose LCFirem |LCF probability |LCF risk
receptor {personrem point esti
\iJ 0.00E+00} 4.00E-04| 0.00E+00| 1.00E-01] 0.00E+00
MELW 0.00E+00} 4.00E-04| 0.00E+00| 1.00E-01] 0.00E+00
N 2.30E-04| 4.00E-04| 9.20E-08| 1.00E-01| 9.20E-09
MEI-N 2,70E-05] 4.00E-04| 1.08E-08| 1.00E-01| 1.0BE-09
P 5.80E-05] 5.00E-04| 2.90E-08| 1.00E-01| 2.90E-09

MELP 1.80E-08| 5.00E-04| 9.00E-12{ 1.00E-01| S.00E-13
total lef 1.21E-07

Hydrogen burn in waste tank

9.00E-07|per year x| 1.00E+01|years x | 2.50E+01]|tanks = 2.25E-04 | probability

dose LCFirem |LCF probability |LCF risk

receptor jpersonrem point esti
w 2.18E+05in/a nfa 2.25E-04| 2.25E-04
MEI-W 2.18E+04|nfa nfa 2.25E-04| 2.25E-04
N 2.45E+04| 4.00E-04] 9.80E+00| 2.25E-04} 2.21E-03
MEI-N 1.74E+03|nfa nfa 2.25E-04| 2.25E-04
P 3.70E+03| 5.00E-04| 1.85E+00) 2.25E-04| 4.16E-04

MEI-P 4.236+00| 5.00E-04| 2.12E-03] 2.25E-04] 4.76E-07

total Icf 217E+01
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IPHASED IMPLEMENTATION ALTERNATIVE - TOTAL ALTERNA

Mispositioned Jumper (spray release 207 psi

1.10E-02|per year x| 2.20E+01|years = | 2.42E-01|probability
dose LCFirem |LCF probability {LCF risk
receplor |personrem point esti
W 1.40E+03] 8.00E-04| 1.12E+00] 2.42E-01| 2.71E-01
MEI-W 1.40E+02| 8.00E-04| 1.12E-01| 2.42E-01| 2.71E-02 5.88E-01
N 2.50E+03| 4.00E-04] 1.0CE+00| 2.42E-01] 2.42E-01
MEI-N 6.70E+01| 8.00E-04] 5.36E-02[ 2.42E-01| 1.30E-02
P 6.20E+02| 5.00E-04| 3.10E-01| 2.42E-01| 7.50E-02

MEI-P 2.90E-01] 5.00E-04| 1.45E-04| 2.42E-01| 3.51E-05

total lcf 2.436+00

Loss of Fiitration (HEPA filter blowout)

8.80E-08|per year x| 2.20E+01 |years = 1.94E-04 iprobability

dose . [LCFirem |LCF probability [LCF risk
receptor |[personrem point esti
W 3.70E+04|n/a na 1.94E-04; 1.94E-04
MEI-W 3.70E+03|n/a nia 1.94E-04| 1.94E-04
N 1.04E+03| 4.00E-04| 4.16E-01| 1.94E-04] 8.05E-05
MEI-N 2.42E+01| 8.00E-041 1.94E-02| 1.94E-04| 3.75E-08
P 1.66E+02| 5.00E-04{ 7.80E-02| 1.94E-04| 1.51E-05

MEI-P 1.04E-01] 5.00E-04| 5.20E-05| 1.94E-04| 1.01E-08

fotal lcf 1.05E+01

Seismic Induced Line Break in Vault

6.00E-05|per year x| 2.60E+01{years = | 1.56E-03|probabiiity

dose LCF/rem iLCF probability |LCF risk

raceplor  |personrem . point esti
w 3.40E+01| 4.00E-041 1.36E-02| 1.56E-03] 2.12E-05
MEL-W 3.40E+00| 4.00E-04] 1.36E-03| 1.56E-03| 2.12E-06
N 7.10E+00| 4.00E-04] 2,84E-03| 1.56E-03| 4.43E-06
MEI-N 2.80E-01( 4.00E-04] 1.16E-04| 1.56E-03! 1.81E-07
P 2.70E+00| 5.00E-04! 1.35E-03| 1.56E-03| 2.11E-06

MEi-P 4.50E-04| 5.00E-04| 2.25E-07| 1.56E-03| 3.51E-10

total lcf 1.78E-02

Breached Canister

6.00E-01|per year x | 2.60E+01lyears = | 1.56E+01 |probability

dose LCFfrem |LCF probability | LCF risk

receptor |personrem point esti
w 1.45E-04| 4.00E-04] 5.80E-08| 1.00E+00| 5.80E-C8
MEI-W 1.45E-05| 4.00E-G4| 5.80E-09| 1.00E+00} 5.80E-09
N 5.B0E-08| 4.00E-04]{ 2.32E-11] 1.00E+00] 2.32E-11
MEI-N 4.00E-09| 4.00E-04| 1.60E-12{ 1.00E+00| 1.60E-12
P 1.50E-08| 5.00E-04| 7.50E-12| 1.00E+00| 7.50E-12

MEI-P 2.40E-12] 5.00E-04| 1.20E-15| 1.00E+00{ 1.20E-15

total Ict 5.80E-08

Hydrogen burn in waste tank

9.00E-07 per year x| 2.20E+01|years x | 2.50E+01|tanks = 4.95E-04 |probability

dose LCFirem |LCF probability [LCF risk

receptor {personrem point esti
W 2.1BE+05|n/a nfa 4.95E-04| 4.95E-04
MEI-W 2.18E+04|n/a nfa 4.95E-04| 4.95E-04
N 2.45E+04| 4.00E-04| 9.80E+00| 4.95E-04] 4.85E-03
MEI-N 1.74E+03|n/a n/a 4,95E-04] 4.95E-04
P 3.70E+03| 5.00E-04] 1.85E+00] 4.95E-04| 9.16E-04

MEI-P 4.23E+00| 5.00E-04| 2.12E-03| 4.95E-04] 1.05E-06

totallcf | 217E+01
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE
RETRIEVAL
Waste Transport total
Onsite Truck 1.25E+04
] Total 1.25E+04
Construction
Offsite Truck tripsfyr  |kmitrip  |yr total
concrete 4.80E+02{ 1.40E+02| 2.00E+01} 1.34E+06
raw material 4 50E+01| 8.00E+02| 2.00E+01| 7.20E+05
equipmentl 2.50E+01| 1.00E+04| 2.00E+01| 5.00E+06
miscellaneous 5.20E+03| 1.40E+02| 2.00E+01] 1.46E+07
steel W-314 5.302+01] 8.00E+02 4 24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04 | Total 2 47E+07
Offsite Rail | tripsiyr  |[kmitrip  |[yr total
[raw material 1.00E+01| 8.00E+02| 2.00E+01| 1.60E+05|Total 1.60E+05
Onsite Truck |
|borrow W-314 1.38E+03| 1.00E+01 1.38E+04|Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips km/trip total
borrow 5.20E+04| 1.00E+01 5.20E+05
Total 5.20E+05
Offsite Truck trips km/trip . total
concrete 2.90E+04| 1.40E+02 4.06E+06
steel 9.50E+(Q3| 8.00E+02 7.60E+06
tripsfyr  km/trip yr
miscellaneous 5.20E+03} 1.40E+02! 1.00E+Q1| 7.28E+06
Total 1.89E+07
Processing
Offsite Truck trips/yr kmv/trip yr total
glassformer/chem 2.30E+01| 8.00E+02| 1.95E+01| 3.59E+05
miscellaneous 5.20E+03| 1.40E+02| 1.95E+01| 1.42E+07
Total 1.46E4+07
Offsite Rail trips/yr kmvtrip yr total
glassformer/chem 2.60E+02| 8.00E+02| 1.95E+01| 4.06E+06
Total 4,05E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmvtrip total
Yucca Mountain 1.70E+02| 2.93E+03 4 98E+05
Total 4.98E+05
CLOSURE
Onsite Truck cu yd trip/cu yd |krv/trip total
{fill 9.86E+05| 1.00E-Q1| 1.00E+01| 9.86E+05
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3.00E+01

silt 6.93E+05| 1.00E-01 2.08E+06
riprap 1.05E+08] 1.00E-01| 3.20E+01| 3.36E+06
ag/sand 7.93E+05| 1.00E-01! 1.00E+01| 7.93E+05
Total 7.22E+06
GROUT FILL IMUST
Onsite Truck sand/gravel | 2.20E+03| 1.00E+01 2.20E+04 | Total 2.20E+04
Offsite Truck cement 4.63E+02( 1.40E+02 6.48E+04(Total 6.48E+04
Onsite Truck (km) 7.79E+06
Onsite Rail {km) 0.00E+00
Offsite Truck (km) 5.62E+07
Offsite Rail (km) 4.71E+06
EMPLOYEE VEHICLE
Retrieval person-yr [trip/yr kmitrip  lcarpool  [total
Const. 1.06E+04| 2.60E+02| 1.40E+02| 7.41E-01| 2.86E+08
Ops/D&D | 3.74E+04| 2.60E+02| 1.40E+02| 7.41E-01| 1.01E+09
Vitrification
Const. 1.98E+04| 2.60E+02| 1.40E+02| 7.41E-01{ 5.34E+08
Ops/D&D | 1.73E+04| 2.60E+02| 1.40E+02| 7 41E-01| 4.67E+08
Closure 4.90E+02| 2.60E+02| 1.40E+02| 7.41E-01{ 1.32E+07
Total 2.31E+09
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 5.52E+07| 5.00E-02 2.76E+06
Rail 4.71E+06| 5.00E-02 2.36E+05
Suburban
Truck 5.52E+07| 5.00E-02 7.79E+08| 1.05E+07
Rail 4.71E+06| 5.00E-02 2.36E+05
Rural
Truck 5.52E+07| 9.00E-01 4.97E+07
Rail 4.71E+06| 9.00E-01 4.24E+06
| l I |
Fatalities/Injuries resulfing from Truck and Rail transportation accidents
urban km suburban km ruraft km
truck rail truck rail truck rail
2.76E+06| 2.36E+05! 1.05E+07| 2.36E+05] 4.97E+07! 4.24E+06
urban truck fat/km 7.50E-09| 2.07E-02
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urban truck inj/km 3.70E-07| 1.02E+00 _
{urban rail fat/km 1.70E-08 ' 4.01E-03| -
urban rail inj/km 3.30E-08 7.78E-03
sub truck fat.km 1.30E-08 1.37E-01
sub truck injflkm 3.80E-07 4.01E+00
sub rail fat/km 1.70E-08 4.01E-03
sub rail inj/km 3.30E-08 7.78E-03
rural truck fat/km 5.30E-08 2.63E+00
rural truck injlkm 8.00E-07 3.98E+01
rural rail fat’/km 1.70E-08 7.21E-02
rural rail inj/km 3.30E-08 1.40E-01
TOTAL FATALITIES | 2.87E+00
TOTAL INJURIES 4.50E+01
I

[ L |

Fatalities/Injuries resuiting from Employee vehicle accidents

Kkm

rate/lkm

TOTAL

fatalites | 2.31E+09

8.98E-09

2.07E+01

injuries 2.31E+08

7.14E-07

1.65E+03

i | l

I

Cumulative fatalities/injuries from traffic impacts

transport lemployee |TOTAL
FATALITIES 2.87E+00| 2.07E+01| 2.36E+01
INJURIES 4.50E+01] 1.65E+03[ 1.69E+03
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| I l I
EX SITU NO SEPARATIONS ALTERNATIVE
RETRIEVAL
Waste Transport] total
Onsite Truck 1.25E+04 | Total 1.25E+04
|
Construction
Offsite Truck tripsiyr kmitrip yr total
concrete 4.80E+02| 1.40E+02| 2.00E+01| 1.34E+06
raw material 4.50E+01| 8.00E+02| 2.00E+01| 7.20E+05
equipment| 2.50E+01| 1.00E+04| 2,00E+01| 5.00E+06
miscellaneous 5.20E+03| 1.40E+02{ 2.00E+01| 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement/misc W-314 | 1,53E+02} 1.40E+02 2.14E+04 | Total 2.17E+07
Offsite Rail | tripsfyr  kmvtrip  |yr total
jraw material 1.00E+01| 8.00E+02| 2.00E+01| 1.60E+05|Total 1.60E+05
Onsite Truck |
Iborrow W-314 1.38E+03| 1.00E+01 1.38E+04|Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips km/trip total
borrow 2.02E+04| 1.00E+01 2.02E+05|Total 2.02E+05
Offsite Truck trips kmitrip total
Try Cities 1.30E+04| 1.40E+02 1.82E+06
Portland/Seattle 5.00E+03| 8.00E+02 4.00E+06
| tripsfyr  |kmitrip  yr
miscellaneous 5.20E+03| 1.40E+02| 5.50E+00| 4.00E+08[Total 8.82E+06
Processing
Offsite Truck tripsiyr km/trip yr total
Portand/Seattle 5.00E+01] 8.00E+02| 1.40E+01| 5.60E+05
miscelianeous 5.20E+03| 1.40E+02| 1.40E+01] 1.02E+07|Total 1.08E+07
Offsite Rail tripsfyr kmvtrip yr total
Portland/Seattle 1.03E+02| 8.00E+02| 1.40E+01| 1.15E+06|Total 1,15E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmvitrip ltotal
Yucca Mountain 2.14E+03| 2.93E+03 6.27E+06 | Total 6.27E+06
CLOSURE
Onsite Truck cuyd tripicu yd |kmitrip . |total
Hill 9.86E+05| 1.00E-01| 1.00E+01| 9.86E+05
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silt 4.93E+05| 1.00E-01 3.00E+01] 1.48E+06
riprap 8.35E+05| 1.00E-01| 3.20E+01]| 2.67E+06
ag/sand 543E+05| 1.00E-01) 1.00E+01| 5.43E+05|Total 5.68E+086
GROUT FILL IMUST
Onsite Truck sand/gravel | 2.20E+03| 1.00E+01 2.20E+04|Total 2.20E+04
Offsite Truick cement 4,63E+02| 1.40E+02 6.48E+04 | Total 6.48E+04
Onsite Truck {km) 5.93E+06
Onsite Rail (km) 0.C0E+00
Offsite Truck (km) 4.23E+07
Offsite Rail (km) 7.58E+06
EMPLOYEE VEHICLE
Retrieval person-yr {trip/yr kmv/trip car pool |total
Const. 1.06E+04| 2,60E+02| 1.40E+02| 7.41E-01| 2.86E+08
Ops 3.50E+03| 2.60E+02| 1.40E+02| 7.41E-01| 9.44E+07
Vitrification
Const. 1.48E+04| 2.60E+02| 1.40E+02} 7.41E-01| 3.99E+08
Ops 9.78E+03| 2.60E+02| 1.40E+02| 7.41E-01| 2.64E+08
Closure 4.62E+02] 2.60E+02| 1.40E+02| 7.41E-01| 1.25E+07
total 3.91E+04 Total 1.06E+09
I l |
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 4.23E+07| 5.00E-02 2.12E+06
Rail 7.58E+06! 5.00E-02 3.79E+05
Suburban
Truck 4.23E+07| 5.00E-02 5.93E+06| 8.05E+06
Rail 7.58E+06| 5.00E-02 3.79E+05
Rurai
Truck 4 23E+07{ 9.00E-01 3.81E+07
Rail 7.58E+06| 9.00E-01 6.83E+06
| l I | I |
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
2.12E+08| 3.79E+05| 8.05E+06/| 3.79E+05{ 3.81E+07| 6.83E+06
urban truck fat’/km 7.50E-09| 1.58E-02
urban truck injlkm 3.70E-07| 7.83E-01
urban rail fat/km 1.70E-08 6.45E-03
urban rail inj/lkm 3.30E-08 1.25E-02
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sub truck fat.km 1.3CE-08 1.05E-01] !

sub truck inj/km 3.80E-07 - 3.06E+00 !

sub rail fat’km 1.70E-08 6.45E-03

sub rail inj/km 3.30E-08 1.25E-02

rural truck fat/km 5.30E-08 2.02E+00

rural truck infkm 8.00E-07 3.05E+01

rural rail fat/km 1.70E-08 1.16E-01

rural rail inf/km 3.30E-08 2.25E-01
TOTAL FATALITIES | 2.27E+00
TOTAL INJURIES 3.46E+01

|

[

Fatalities/Injuries resulting from Employee vehicle accidents

km ratefkm |TOTAL
fatalities | 1.06E+09| 8.98E-08| 9.48E+00
injuries 1.06E+09] 7.14E-07| 7.54E+02

|

Cumulative fatalities/injuries from traffic impacts

transport |employee |TOTAL
FATALITIES 2.27E+00| 9.48E+00| 1.17E+01
INJURIES 3.46E+01| 7.54E+02| 7.88E+02
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EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE
RETRIEVAL
Waste Transport total
Onsite Truck 1.26E+04{Total 1.25E+04
|
Construction
Offsite Truck tripsfyr  |kmitrip yr total
concrete 4,80E+02| 1.40E+02| 2.00E+01| 1.34E+06
raw material 4.50E+01| 8.00E+02| 2.00E+0Q1| 7.20E+05
equipment| 2.50E+01| 1.00E+04| 2.00E+01| 5.00E+06
miscellaneous 5.20E+03| 1.40E+02| 2.00E+01| 1.46E+07
steel W-314 5.30E+01| 8.00E+02 4 24E+04
cement/misc W-314 | 1.53E+02| 1.40E+02 2.14E+04 | Total 247E+07
Offsite Rail | tripsfyr  [kmitrip  |yr total
[raw material 1.00E+0D1| 8.00E+02| 2.00E+01| 1.60E+05|Total 1.60E+05
Onsite Truck
{borrow 1.38E+03| 1.00E+01 1.38E+04 |Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmftrip total
borrow 6.10E+04| 1.00E+01 6.10E+05|Total 6.10E+05
Offsite Truck trips kmftrip total
Tri-Cities 2.70E+04| 1.40E+02 3.78E+06
Portland/Seattle 1.10E+04| 8.00E+02 8.80E+(086
| tripsfyr  {kmftrip  |yr
miscellaneous 5.20E+03| 1.40E+02| 9.00E+00| 6.55E+06|Total 1.91E+07
Processing
Offsite Truck tripsiyr km/trip yr total
glassformer/chem 5.13E+02| 8.00E+02| 1.60E+01| 6.57E+06
miscellanecus 5.20E+03| 1.40E+02| 1.60E+01| 1.16E+07|Total 1.82E+07
Offsite Rail tripsfyr kmitrip yr total
glassformer/chem 6.37E+02| 8.00E+02| 1.60E+01| 8.15E+06|Total B.15E+06
VITRIFIED HLW TRANSPORT
Offsite Rait | trips kmvtrip total
Yucca Mountain 1.00E+01} 2.93E+03 2.93E+04|Total 2.93E+04
CLOSURE
Onsite Truck cu yd trip/cu yd [km/trip total
[fill 9.86E+05| 1.00E-01] 1.00E+01| 9.86E+05
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3.00E+01

silt 6.93E+05| 1.00E-01 2.08E+06
fiprap 1.05E+06| 1.00E-01| 3.20E+01} 3.36E+06
ag/sand 7.93E+05| 1.00E-01| 1.00E+01| 7.93E+05|Total 7.22E+06
GROUT FILL IMUST
Onsite Truck sand/gravel | 2.20E+03| 1.00E+01 2.20E+04 |Total 2.20E+04
Offsite Truck cement 4.63E+02| 1.40E+02 6.48E+04 |Total 6.48E+04
Onsite Truck (km) 7.88E+06
Onsite Rail (km) 0
Qffsite Truck (km) 85.91E+07
Offsite Rail {(km} 8.34E+06
EMPLOYEE VEHICLE
Retrieval person-yr |trip/yr kmv/trip car pool |total
Const. 1.06E+04| 2.60E+02| 1.40E+02| 7.41E-01| 2.86E+08
Ops/D&D | 3.74E+04| 2.60E+02| 1.40E+02| 7.41E-01| 1.01E+09
Vitrification
Const. 2.58E+04| 2.60E+02| 1.40E+02| 7.41E-01| 6.96E+08
Ops/D&D | 6.95E+03} 2.60E+02| 1.40E+02| 7.41E-01| 1.87E+08
Closure 4.90E+02| 2.60E+02| 1.40E+02{ 7.41E-01| 1.32E+07
total 8.12E+04 Total 2.19E+09
Distance traveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 5.91E+07| 5.00E-02 2.95E+06
Rail 8.34E+06| 5.00E-02 4.17TE+05
Suburban
Truck 5.91E+07| 5.00E-02 7.88E+06| 1.08E+07
Rail 8.34E+06| 5.00E-02 4.17E+05
Rural
Truck 5.81E+07! 9.00E-01 5.32E+07
Rail 8.34E+06] 9.00E-01 7.51E+06
I l
Fatalities/Injuries resulting from Truck and Rait transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
2.95E+06| 4.17E+05| 1.08E+07| 4.17E+05} 5.32E+07| 7.51E+06
urban truck fat/km 7.50E-08| 2.22E-02
urban truck inj/km 3.70E-07} 1.09E+00
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urban rail fat/km 1.70E-08 7.09E-03
urban rail inj/km 3.30E-08 1.38E-02| ~ -
sub truck fatkm 1.30E-08 1.41E-(1
sub truck inj/km 3.80E-07 4.12E+00
sub rail fat/km 1.70E-08 7.09E£-03
sub rail inj/km 3.30E-08 1.38E-02
rural truck fat/km 5.30E-08 2.82£+00
rural truck inj/km 8.00E-07 4.26E+01
rural rail fat/km 1.70E-08 1.28E-01
rural rait inj/km 3.30E-08 2.48E-01
TOTAL FATALITIES | 3.12E+00
TOTAL INJURIES 4.80E+01
I

| I |

!

Fatalities/Injuries resulting from Employee vehicle accidents

km rate’lkm |TOTAL
fatalities | 2.19E+09] 8.98E-09) 1.97E+01 !
injuries 2 19E+02| 7.14E-07| 1.56E+03

Cumulative fatalities/injuries from traffic impacts

transport |employee [TOTAL
FATALITIES 3.12E+00| 1.97E+01| 2.28E+01
INJURIES 4.80E+01| 1.56E+03| 1.61E+03
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I | | .
IN SITU VITRIFICATION ALTERNATIV -
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
| Total 0.00E+Q0
Construction - (W-314)
Offsite Truck trips km/trip total
steel 5.30£+01| 8.00E+02 4.24E+04
cement 1.00E+02| 1.40E+02 1.40E+04
miscellaneous 5.30E+01| 1.40E+02 7.42E+03
Total 6.38E+04
Onsite Truck trips kmitrip total
borrow 1.38E+03| 1.00E+01 1.38E+04
Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmitrip total
borrow 2.12E+05] 1.00E+01 2.12E+06
Total 2.12E+06
Offsite Truck tripsfyr Krn/trip yr total
miscellaneous 5.20E+03| 1.40E+02| 1.90E+01} 1.38E+07
Total 1.38E+07
Offsite Rail cars trip/fcars  [kmitrip total
steel 2.60E+03] 5.00E-02| 8.00E+02| 1.04E+05
cement 1.70E+03| 5.00E-02| 8.00E+02| 6.80E+04
Total 1.72E+05
Processing
Offsite Truck tripsfyr kmvtrip yr itotal
miscellaneous 5.20E+03| 1.40E+02| 1.20E+01} 8.74E+06
Total 8.74E+06
Offsite Rail trips/yr kmftrip yr total
chem. 4.00E+00| 8.00E+02| 1.20E+01| 3.84E+04
Total 3.84E+04
Grout Fill IMUSTSs (outside tank farm areas)
Onsite Truck | trips krnitrip total
|sand/gravel 7.70E+02| 1.00E+01 7.70E+03|Total 7.70E+03
Offsite TrucK trips kmftrip total
cement 1.60E+02| 1.40E+02 2.24E+04|Total 2,24E+04
CLOSURE
Onsite Truck cu yd tripfcu yd  |knmvitrip total
[fill 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
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3.00E+01

silt 4 93E+05| 1.00E-01 1.48E+06
riprap 8.34E+05! 1.00E-01( 3.20E+01| 2.67E+06
ag/sand 5.43E+05] 1.00E-01| 1.00E+01| 5.43E+05
Total 4 69E+06
Onsite Truck (km) 6.83E+06
Onsite Rait {km) 0
Offsite Truck (km}) 2.27E+07
Offsite Rail (km) 2.10E+05
EMPLOYEE VEHICLE
Routine person-yr |tripfyr km/trip carpool |fotal
W-314 1.83E+04] 2.60E+02| 1.40E+02| 7.41E-01] 4.94E+08
|Ops 1.63E+02| 2.60E+02| 1.40E+02| 7.41E-01] 4 40E+06
Vitrification
Const. 2.20E+04] 2.60E+02| 1.40E+02; 7.41E-01| 5.93E+08
Ops/D&D | B.05E+03] 2.60E+02| 1.40E+02| 7.41E-01| 2.17E+08
Closure 3.19E+02] 2.60E+02| 1.40E+02| 7.41E-01| B.60E+06
Total 1.32E+09
Distance traveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 2.27E+07]| 5.00E-02 1.13E+06
Rail 2.10E+05] 5.00E-02 1.05E+04
Suburban
Truck 2.27E+07{ 5.00E-02 6.83E+06| 7.87E+06
Rail 2, 10E+05| 5.00E-02 1.05E+04
Rural
Truck 2.27E+07! 9.00E-01 2.04E+07
Rail 2.10E+05] 9.00E-01 1.89E+05
I ! J l l !
Fatalities/Injuries resulting from Truck and Rail fransportation accidents
' urban km suburban km rural km
truck rail truck tail truck rail
1.13E+06| 1.05E+04| 7.97E+06| 1.05E+04| 2.04E+07| 1.89E+05
urban truck fat/km 7.50E-09{ 8.50E-03
urban truck injlkm 3.70E-07{ 4.19E-01

Page 11




Sheetd

urban rail fat/km 1.70E-08 1.79E-04

urban rail in/km 3.30E-08 347E-04| - -

sub truck fat.km 1.30E-08 1.04E-01

sub truck inj/km 3.80E-07 3.03E+00

sub rail fat/km 1.70E-08 1.79E-04

sub rail inj/km 3.30E-08 3.47E-04

rural truck fat/km 5.30E.08 1.08E+00

rural truck inj/km 8.00E-07 1.63E+01

rural rail fat/km 1.70E-08 3.22E-03

rural rail inj/km 3.30E-08 6.25E-03
TOTAL FATALITIES | 1.20E+00
TOTAL INJURIES 1.98E+01

]

l

|

|

|

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/lkm  |TOTAL
fatalities | 1.32E+09| 8.98E-09| 1.18E+01
injuries 1.32E+09] 7.14E-07| 9.40E+02

|

l

|

Cumuiative fatalitiesfin

juries from traffic impacts

transport iemployee [TOTAL
FATALITIES 1.20E+00; 1.18E+01| 1.30E+01
INJURIES 1.98E+01} 9.40E+02| 9.60E+02
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| _
NO ACTION ALTERNATIVE
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
| Total 0.00E+00
Construction
Offsite Truck tripsfyr  1km/ftrip yr totat
concrete 0.00E+00| 0.00E+0Q0| 0.00E+00} 0.00E+00
raw material 0.00E+00} 0.00E+00; 0.00E+00} 0.00E+00
equipment| 0.00E+00| 0.00E+00{ 0.COE+00} 0.00E+00
miscellaneous 0.00E+00} 0.00E+00| 0.00E+00; 0.00E+00
Total 0.00E+Q0
Offsite Rail trips/yr kmvtrip yr totat
raw material 0.C0E+00| 0.00E+00} 0.00E+00| 0.00E+Q0D
Total 0.00E+00
ROUTINE
Construction
Onsite Truck trips kmitrip total
borrow 0.00E+00} 0.0CE+00 0.C0E+00
Total 0.00E+00
Offsite Truck tripsiyr krvtrip yr total
miscellaneous 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
trips kmitrip
Tri-Cities 0.00E+00| 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 0.00E+00
Offsite Raif (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr ltrip/yr kmftrip car pool |total
Const. 0.00E+00 0.00E+00
Ops 1.04E+05| 2.60E+02| 1.40E+02| 7.41E-01] 2.81E+09
Total 2.81E+09
| B I
Distance traveled in population zones
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T
Urban - Offsite km |zone fraction Onsite TOTALS
Truck 0.00E+00| 5.00E-02 0.00E+00
Raii 0.00E+Q0| 5.00E-02 0.00E+0Q0
Suburban
Truck 0.00E+00| 5.00E-02 0.00E+00| 0.00E+00
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 0.00E+00| 9.00E-01 0.00E+00
Rail 0.00E+00| 9.00E-01 0.00E+00

I

I

| I

Fatalities/Injuries resuiting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

urban truck fat/km 7.50E-09| 0.00E+00
urban truck inj/km 3.70E-Q7} 0.00E+00
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/lkm 3.30E-08 0.00E+00
sub truck fatkm 1.30E-08 0.00E+Q0
sub truck injfkm 3.80E-07 0.00E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail injf’km 3.30E-08 0.00E+00
rural truck fatlkm 5.30E-08 0.00E+00
rural truck inifkm 8.00E-07 0.00E+00
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

TOTAL FATALITIES | 0.00E+00

TOTAL INJURIES 0.00E+00

I

I I I | |

Fatalities/Injuries resulting from Employee vehicle accidents
km ratelkm {TOTAL
fatalities | 2.81E+09| 8.98E-09{ 2.52E+01
injuries 2.81E+09| 7.14E-07| 2.00E+03
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Cumulative fatalities/injuries from traffic impacts

TOTAL

transport jemployee
FATALITIES 0.00E+00| 2.52E+01} 2.52E+01
INJURIES 0.00E+00| 2.00E+03| 2.00E+03
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I
ONSITE DRY STORAGE ALTERNATIVE]
ROUTINE
Construction
Onsite Truck trips kmvtrip total
borrow 1.00E+02| 1.00E+01 1.00E+03
Total 1.00E+03
Offsite Truck trips kmvtrip total
encasement pipe 1.40E+01| 8.00E+02 1.12E+04
WESF modification 2.00E+02| 1.40E+02 2.80E+04
Total 3.92E+04
Capsule Transport
Onsite Truck | trips kmitrip total
to dry storage 1.84E+02| 3.20E+01 5.89E+03
Total 5.89E+03
Onsite Truck (km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |trip/yr kmv/trip car poot  |total
Const. 2.10E+02| 2.60E+02) 1.40E+02] 7.41E-01| 5.66E+086
Packaging| 1.94E+02| 2.60E+02| 1.40E+02| 7.41E-01| 5.23E+06
Storage | 8.90E+02| 2.60E+02; 1.40E+02} 7.41E-01| 2.40E+07
Total 3.49E+07
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 3.92E+04| 5.00E-02 1.96E+03
Rail 0.00E+00| 5.00E-02 0.00E+00
Suburban
Truck 3.92E+04| 5.00E-02 6.89E+03| 8.85E+03
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 3.92E+04| 9.00E-01 3.53E+04
Rail 0.00E+00| 9.00E-01 0.00E+00
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Fatalities/injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck raif truck rail -
1.96E+03| 0.00E+00] 8.85E+03| 0.00E+00| 3.63E+04{ 0.00E+00

urban truck fat’/km 7.50E-09| 1.47E-05
urban truck inj/km 3.70E-07| 7.25E-04
urban rail fat/km 1.70E£-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+Q0
sub truck fat.km 1.30E-08 1.15E-04
sub truck injlkm 3.80E-07 3.36E-03
sub rail fat’lkm 1.70E-08 0.00E+00
sub rall injf'km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.87E-03
rural truck inj/km 8.00E-07 2.82E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail injfkm 3.30E-08 0.00E+00

TOTAL FATALITIES | 2.00E-03

TOTAL INJURIES 3.23E-02

|

| i | il |

Fatalities/Injuries resulting from Employee vehicle accidents
km ratelkm |TOTAL
fatalities | 3.49E+07| 8.98E-09| 3.13E-01
injuries 3.49E+07| 7.14E-07! 2.49E+01

|

I

Cumulative fatalities/in

juries from traffic impacts

transport [employee [TOTAL
FATALITIES 2.00E-03| 3.13E-01| 3.15E-01
INJURIES 3.23E-02| 2.49E+01] 2.50E+01
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OVERPACK AND SHIP ALTERNATIVE
ROUTINE
Construction
Onsite Truck trips kmv/trip total
borrow 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
Offsite Truck trips km/trip total
encasement pipe 0.00E+00| 0.00E+00 0.00E+00
WESF modification 2.00E+02} 1.40E+02 2.80E+04
Total 2.80E+04
Capsule Transport
Offsite Rail trips kmvtrip total
Yucca 5.00E+00| 2.93E+03 1.47E+04
Total 1.47E+04
Onsite Truck {(km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04
EMPLOYEE VEHICLE
Routine person-yr |trip/yr km/trip car pool |total
Const. 1.00E+02} 2.60E+02| 1.40E+02| 7.41E-01| 2.70E+06
Packaging| 5.10E+01| 2.60E+02| 1.40E+02| 7.41E-01| 1.38E+06
Storage | 9.00E+01| 2.60E+02| 1.40E+02| 741E-01| 2.43E+06
Total 6.50E+06
| ! i
Distance fraveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 2.80E+04| 5.00E-02 1.40E+03
Rail 1.47E+04] 5.00E-02 7.33E+02
Suburban
Truck 2.80E+04] 5.00E-02 0.00E+00 1.40E+03
Rail 1.47E+04| 5.00E-02 7.33E+02
Rural
Truck 2.80E+04| 9.00E-01 2.52E+04
Rail 1.47E+04| 9.00E-01 1.32E+04




Sheet?

!

|

l

|

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
1.40E+03| 7.33E+02| 1.40E+03| 7.33E+02| 2.52E+041 1.32E+04
urban truck fat’km 7.50E-08| 1.05E-05
urban truck inj/km 3.70E-Q7| 5.18E-04
urban rail fat’km 1.70E-08 1.25E-056
urban rail injlkm 3.30E-08 2.42E-05
sub truck fat km 1.30E-08 1.82E-05
sub truck injlkm 3.80E-07 5.32E-04
sub rail fatkm 1.70E-08 1.25E-05
sub rail injfkm 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04
rural rail inj/km 3.30E-08 4, 35E-04
TOTAL FATALITIES | 1.61E-03
TOTAL INJURIES 2.17E-02
| i l
Fatalities/Injuries resulting from Employee vehicle accidents
km rate/km |TOTAL
fatalities | 6.50E+06| 8.98E-09| 5.84E-02
injuries 6.50E+068] 7.14E-07| 4.64E+00
l |
Cumulative fatalities/injuries from traffic impacts
transport [employee [TOTAL
FATALITIES 1.61E-03| 5.84E-02| 6.00E-02
INJURIES 2.17E-02| 4.64E+00| 4.66E+00
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i |
VITRIFY WITH TANK WASTE ALTERNATIVE
ROUTINE
Construction
Onsite Truck trips km/trip total
borrow 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
Offsite Truck trips km/trip total
encasement pipe 0.00E+00| 0.00E+00 0.00E+C0
WESF modification 2.00E+02] 1.40E+02 2.80E+04
: Total 2.80E+04
Capsule Transport
Onsite Truck | trips km/trip total
to vitrification plant 1.84E+02| 3.20E+01 5.89E+03
Total 5.89E+03
Onsite Truck (km) 5.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail {km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |triplyr km/trip carpool |total
Const. 1.00E+02| 2.60E+02| 1.40E+02| 7.41E-01| 2.70E+06
Packaging| 5.10E+01| 2.60E+02| 1.40E+02| 7.41E-01| 1.38E+06
Storage | 9.00E+01| 2.60E+02| 1.40E+02| 7.41E-01| 2.43E+06
Total 6.50E+06
| I I
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2.80E+04| 5.00E-02 1.40E+03
Rail 0.00E+00| 5.00E-02 0.00E+Q0
Suburban
Truck 2.80E+04| 5.00E-02 0.00E+00] 1.40E+03
Rail 0.C0E+00| 5.00E-02 0.00E+00
Rural
Truck 2.80E+04| 9.00E-01 2.52E+04
Rail 0.C0E+0G| 9.00E-01 0.00E+00
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I l | l | [

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.40E+03| 0.00E+00| 1.40E+03| 0.00E+00| 2.52E+04| 0.00E+00

urban truck fat/km 7.50E-09| 1.05E-05
urban truck inj’km 3.70E-07| 5.18E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fatkm 1.30E-08 1.82E-05
sub truck injlkm 3.80E-07 5.32E-04
sub rail fat’km 1.70E-08 0.00E+00
sub rail injlkm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03
rural truck ini/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail injlkm 3.30E-08 0.00E+00

TOTAL FATALITIES | 1.36E-03

TOTAL INJURIES 2.12E-02

I

|

!

Fatalities/injuries resulting from Employee vehicle accidents

km rateflkm |TOTAL
fatalities | 6.50E+06| 8.98E-089} 5.84E-02
injuries 6.50E+08| 7.14E-07| 4.64E+00

Cumutative fatalities/in

juries from traffic impacts

transport |employee [TOTAL
FATALITIES 1.36E-03| 5.84E-02] 5.97E-02
JINJURIES 2.12E-02| 4.64E+00| 4.66E+0D
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INSITU FILL AND CAP.

Construction - (W-314)

Offsite Truck trips krn/trip total
steel 5.30E+01| 8.00E+02 4,24E+04
cement 1.00E+02| 1.40E+02 1.40E+04
miscellaneous 5.30E+01]| 1.40E+02 7.42E+03
Total 6.38E+04
Onsite Truck trips kmytrip yr total
borrow 1.38E+03| 1.00E+01 1.38E+04
Total 1.38E+04
Grout Fili IMUSTs
Construction
Onsite Truck trips kmvtrip total
sand/gravel 2.20E+03| 1.00E+01 2.20E+04
Total 2.20E+04
Offsite Truck trips km/trip total
cement 4.63E+02| 1.40E+02 6.48E+04
Portiand/Seattle 0.00E+00| 0.00E+Q0 0.00E+00
| tripsfyr  |kmitrip  |yr
miscellaneous 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00
Total 6.48E+04
Processing
Offsite Truck trips/yr kmitrip yr total
glassformer/chem 0.00E+Q0| 0.C0E+00| 0.00E+00| 0.00E+Q0
miscellaneous 0.00£+00| 0.00E+00| 0.00E+00| 0.00E+00
Total 0.00E+00
Offsite Rail tripsfyr knvtrip yr total
glassformer/chem 0.00E+00| 0.00E+00| 0.00E+Q0| 0.00E+00
Total 0.00E+00
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmitrip total
Yucca Mountain 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
CLOSURE
Onsite Truck cu yd tripfcu yd |kmftrip total
{fill 9.03E+05| 1.00E-01]| 1.00E+01| 9.03E+05
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3.00E+01

silt 4.93E+05| 1.00E-01 1.48E+06
riprap 8.34E+05| 1.00E-01| 3.20E+01| 2.67E+06
ag/sand 5.43E+05| 1.00E-01| 1.00E+01| 5.43E+05
Total 5.59E+06
Onsite Truck (km) 5.63E+06
Onsite Rail (km) 0
Offsite Truck (km) 1.29E+05
Offsite Rail (km) 0.00E+00
|
EMPLOYEE VEHICLE
Routine person-yr |trip/yr km/trip car pool |total
W-314 1.63E+02| 2.60E+02| 1.40E+02| 7.41E-01| 4.40E+06
Ops/D&D | 2.39E+04| 2.60E+02| 1.40E+02| 7.41E-01| 6.45E+08
Fill Tanks with Gravel
Const. 9.50E+01| 2.60E+02| 1.40E+02| 7.41E-01{ 2.66E+06
Ops/D&D | 1.51E+03| 2.60E+02| 1.40E+02{ 7.41E-01{ 4.07E+07
Closure 4 67E+02| 2.60E+02| 1.40E+02| 7.41E-01| 1.26E+07
total 2.61E+04 Total 7.05E+08
Distance traveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 1.29E+05] 5.00E-02 6.43E+03
Rail 0.00E+00| 5.C0E-02 0.00E+00
Suburban
Truck 1.29E+05| 5.00E-02 5.63E+06] 5.64E+06
Rail 0.00E+00] 5.00E-02 0.00E+00
Rural
Truck 1.29E+05| 9.00E-01 1.16E+05
Rail 0.00E+00| 9.00E-01 0.00E+00
l l | I I
Fatalities/Injuries resuiting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail fruck rail
6.43E+03| 0.00E+00{ 5.64E+06| 0.00E+00| 1.16E+05| 0.00E+00
urban truck fat’/km 7.50E-08| 4.82E-05
urban truck inj/km 3.70E-07} 2.38E-03
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urban rail fat’km 1.70E-08 0.00E+0Q0
urban rail inj/km 3.30E-08 0.00E+Q0| - -
sub truck fat.km 1.30E-08 7.33E-02
sub truck ini/km 3.80E-07 2.14E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail injlkm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 6.14E-03
rural truck injfkm 8.00E-07 9.26E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+Q0
TOTAL FATALITIES | 7.95E-02
TOTAL INJURIES 2.24E+00
I

l

I

|

Fatalities/Injuries resulting from Employee vehicle accidents

km ratelkm (TOTAL
fatalities | 7.05E+08| 8.98E-09{ 6.33E+00
injuries 7.05E+08| 7.14E-07| 5.03E+02

l

.

Cumulative fatalities/injuries from traffic impacts

transport |employee [TOTAL
FATALITIES 7.95E-02| 6.33E+00| 6.41E+00
INJURIES 2.24E+00| 5.03E+02| 5.06E+02
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I ]
EX SITU COMBINATION
RETRIEVAL
Waste Transport total
Onsite Truck 0.00E+Q0
|
Construction
Offsite Truck tripsfyr km/trip yr total
concrete 2.40E+02| 1.40E+02| 2.00E+01| 6.72E+05
raw material 2.25E+01{ 8.00E+02| 2.00E+01| 3.60E+05
equipment| 1.25E+01| 1.00E+04| 2.00E+01| 2.50E+06
miscellaneous 2.60E+03| 1.40E+02| 2.00E+01| 7.28E+06
steel W-314 5.30E+01} 8.00E+02 4.24E+04
cement/misc W-314 | 1.53E+02| 1.40E+02 2.14E+04|Total 1.09E+07
Offsite Rail | tripsfyr  |km/trip  |yr total
[raw material 5.00E+00| 8.00E+02| 2.00E+01| 8.00E+04 |Total 8.00E+04
Onsite Truck |
|borrow W-314 1.38E+03| 1.0CE+01 1.38E+04|Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips km/trip total
borrow 2.60E+04| 1.00E+01 2.60E+05|Total 2.60E+05
Offsite Truck trips kmi/trip total
concrete 1.45E+04| 1.40E+02 2.03E+085
steel 4 75E+03| 8.00E+02 3.80E+06
tripsfyr kmvtrip yr
miscellaneous 2.60E+03| 1.40E+02| 1.00E+01| 3.64E+06|Total 9.47E+08
Processing
Offsite Truck trips/yr km/trip yr total
glassformer/chem 1.15E+01| 8.00E+02{ 1.95E+01| 1.79E+05
miscellaneous 2.60E+03| 1.40E+02{ 1.95E+01| 7.10E+06(|Total 7.28E+06
Offsite Rail tripsfyr km/trip yr total
glassformer/chem 1.30E+02] 8.00E+02| 1.95E+01| 2.03E+06|Total 2.03E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmv/trip total
Yucca Mountain 8.50E+01| 2.93E+03 2 49E+05|Total 2.49E+05
CLOSURE
Onsite Truck cu yd tripfcu yd  {km/trip total
Hill 9.36E+05| 1.00E-01| 1.00E+01} 9.36E+05
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3.00E+01

silt 5.76E+05| 1.00E-01 1.73E+06
riprap Q.21E+05| 1.00E-01] 3.20E+01| 2.95E+06
ag/sand 6.43E+05| 1.00E-01} 1.00E+01| 6.43E+05{Total 6.25E+06
GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03| 1.00E+01 2.20E+04|Total 2.20E+04
Offsite Truck cement 4.63E+02| 1.40E+02 6.48E+04 |Total 6.48E+04
|
Cnsite Truck (km) 8.55E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.77E+07
Offsite Rail {km) 2.36E+06
EMPLOYEE VEHICLE
Retrieval person-yr |tripfyr km/trip car pool |total
Const. 6.36E+03| 2.60E+02| 1.40E+02| 7.41E-01| 1.72E+08
Ops/D&D | 2.24E+04| 2.60E+02| 1.40E+02| 7.41E-01| 6.04E+08
Vitrification
Const. 1.19E+04| 2.60E+02| 1.40E+02| 7.41E-01| 3.21E+08
Ops/D&D | 1.04E+04| 2.60E+02| 1.40E+02; 7.41E-01| 2.81E+08
Fill tank
Const. 5.70E+01{ 2.60E+02| 1.40E+02} 7.41E-01| 1.54E+06
Ops/D&D | 1.80E+03| 2.60E+02| 1.40E+02} 7.41E-01| 4.86E+07
Closure 5.74E+02| 2.60E+02| 1.40E+02| 7.41E-01| 1.55E+07
Total 1.44E+09
l l i
Distance traveled in population zones
Urban Offsite km [zone fraction Onsite TOTALS
Truck 2.77E+07| 5.00E-02 1.38E+06
Rail 2, 36E+06| 5.00E-02 1.18E+05
Suburban
Truck 2.77e+07| 5.00E-02 6.55E+06| 7.93E+06
Rail 2.36E+08]| 5.00E-02 1.18E+05
Rural
Truck 2.77E+07| 9.00E-01 2.49E+07
Rail 2.36E+08| 9.00E-01 2.12E+06
| l | I l
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.38E+06| 1.18E+05| 7.93E+06| 1.18E+05| 2.40E+07| 2.12E+08
urban truck fat/km 7.50E-09] 1.04E-02
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urban truck inj/km 3.70E-07| 5.12E-01
urban rail fat’km 1.70E-08 ' 2.00E-03} -
urban rail inj/km 3.30E-08 3.89E-03
sub truck fatkm 1.30E-08 1.03E-01
sub truck inj/lkm 3.80E-07 3.02E+00
sub rail fattkm 1.70E-08 2.00E-03
sub rail inj'km 3.30E-08 3.89E-03
rural truck fat/km 5.30E-08 1.32E+00
rural truck inj/km 8.00E-07 1.89E+01
rural rail fat’/km 1.70E-08 3.61E-02
rural rait injlkm 3.30E-08 7.00E-02
TOTAL FATALITIES | 1.47E+00
TOTAL INJURIES 2.35E+01
|

Fatalities/Injuries resulting from Employee vehicle accidents

Km ratelkm  |[TOTAL
fatalities | 1.44E+09| 8.98E-09| 1.30E+01
injuries 1.44E+09| 7.14E-07| 1.03E+03

l

l

Cumulative fatalitiesfinjuries from traffic impacts

transport |employee [TOTAL
FATALITIES 1.47E+Q0| 1.30E+01| 1.44E+01
INJURIES 2.35E+01| 1.03E+03| 1.05E+03
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LONG-TERM MANAGEMENT ALTERNATIVE
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
[ Total 0.00E+Q0
Construction
Offsite Truck tripsiyr kmvtrip yr total
concrete 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+Q0
raw material 0.00E+00! 0.00E+00| 0.00E+00| 0.00E+0D
equipment| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
miscellaneous 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Total 0.00E+00
Offsite Rail tripsfyr kmvtrip yr fotal
raw material 0.00E+00| 0.C0E+00| 0.00E+00| 0.00E+00
Total 0.00E+00
ROUTINE
Construction
Onsite Truck trips kmtrip total
borrow 3.24E+04| 1.00E+01 3.24E+05
Total 3.24E+05
Offsite Truck tripsfyr km/trip yr total
miscellaneous 5.20E+03| 1.40E+02| 1.90E+01| 1.38E+07
trips kmvtrip
Tri-Cities 2.01E+04| 1.40E+02 2.831E+06
Portland/Seattle 7.75E+03| 8.00E+02 6.20E+06
Total 2.2BE+07
Onsite Truck (km) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.28E+07
Offsite Rail (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |tripfyr km/trip car pool |total
Const. 3.75E+03| 2.60E+02| 1.40E+02| 7.41E-01¢ 1.01E+08
Ops 1.04E+05| 2.60E+02| 1.40E+02| 7.41E-01}| 2.81E+(Q9
Total 2.91E+09
I I | ]
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Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2.28E+07| 5.00E-02 1.14E+06
Rail 0.00E+Q0] 5.00E-02 0.00E+00
Suburban
Truck 2.28E+07| 5.00E-02 3.24E+05| 1.47E+06
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 2.28E+07| 9.00E-01 2.06E+07
Rail 0.00E+0Q0| 9.00E-01 0.00E+00

| |

l

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck . |rail truck rail
: 1.14E+086| 0.00E+00; 1.47E+06| 0.00E+00| 2.06E+07| 0.00E+00
urban truck fat’/km 7.50E-09| 8.57E-03
urban truck inj/km 3.70E-07| 4.23E-01
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fatkm 1.30E-08 1.91E-02
sub truck injlkm 3.80E-07 5.67E-01
sub rail fat/km 1.70E-08 0.00E+Q0
sub rail injlkm 3.30E-08 0.00E+00
rural truck fat’/km 5.30E-08 1.08E+00
rural truck injfkm 8.00E-07 1.64E+01
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.C0E+00
TOTAL FATALITIES | 1.12E+00
TOTAL INJURIES 1, 74E+01
I

| I

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km |TOTAL
fatalities | 2.91E+09| 8.98E-09| 2.61E+01
injuries | 2.91E+09| 7.14E-07| 2.08E+03
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| l

Cumuiative fatalities/injuries from traffic impacts

transport jemployee |TOTAL
FATALITIES 1.12E+00| 2.61E+01| 2.72E+01
INJURIES 1.74E+01| 2.08E+03| 2.09E+03
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| |
TOTAL ALTERNATIVE -
RETRIEVAL
Waste Transport total
Onsite Truck 1.25E+04|Total 1.25E+04
I
Construction
Offsite Truck tripsfyr  |kmirip  |yr total
concrete 4.80E+02| 1.40E+02| 2.00E+01| 1.34E+06
raw material 4 50E+01| 8.00E+02| 2.00E+01| 7.20E+05
equipment| 2.50E+01{ 1.00E+04| 2.00E+01| 5.00E+06
miscellaneous 5.20E+03] 1.40E+02| 2.00E+01| 1.46E+07
borrow (W-314) 1.38£+03| 1.00E+01 1.38E+04|Total 2.16E+07
Offsite Rail trips/yr km/ftrip yr total
raw material 1.00E+01{ 8.00E+02| 2.00E+01| 1.60E+05
steel (W-314) 5.30E+01| 8.00E+02 4.24E+04
cement (W-314) 1.00E+02| 1.40E+02 1.40E+04 | Total 2.16E+05
VITRIFICATION
Construction
Onsite Truck trips kmvtrip total
borrow 2.80E+04| 1.00E+01 2.80E+05|Total 2.80E+05
Oftsite Truck trips km/trip total
concrete 1.57E+04| 1.40E+02 2.20E+06
steel 1.21E+03| 8.00E+02 9.68E+05
miscellaneous 2.92E+04| 1.40E+02 4.09E+06 | Total 7.25E+06
Processing
Offsite Truck trips kmv/trip total
glassformer/chem 3.72E+03| 8.00E+02 2.98E+06
miscellanecus 1.03E+05] 1.40E+02 1.44E+07
process material 3.57E+03| 1.40E+02 5.00E+05|Total 1.79E+07
Offsite Rail trips km/trip total
glassformer/chem 2.75E+03| 8.00E+02 2.20E+06{Total 2.20E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmv/trip total
Yucca Mountain 1.70E+02| 2.93E+03 4.98E+05|Total 4.98E+05
CLOSURE
Onsite Truck cu yd trip/cu yd  |km/trip total
{fil 9.86E+05| 1.00E-01| 1.00E+01| 9.86E+05
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3.00E+01

siit 6.93E+05| 1.00E-01 2.08E+06
riprap 1.05E+06| 1.00E-01] 3:20E+01] 3.36E+06
agfsand 7.93E+05{ 1.00E-01}| 1.00E+01| 7.93E+05
grout fill sand IMUST | 2.20E+03] 1.00E+01 2.20E+04|Total 7.24E+06
Offsite Truck | trips kmtrip total
groutfill cement IMUS | 4.63E+02} 1.40E+02 6.48E+04|Total 6.48E+04
Onsite Truck (km) 7.53E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 4.69E+07
Offsite Rail (km) 2.91E+06
|
EMPLOYEE VEHICLE
Phase 1 person-yr {tripfyr kmvtrip car pool |total
Const. 1.16E+04| 2.60E+02| 1.40E+02| 7.41E-01| 3.13E+08
Ops/D&D | 6.77E+03( 2.60E+02( 1.40E+02( 7.41E-01; 1.83E+08
Phase 2
Const. 1.98E+04| 2.60E+02| 1.40E+02| 7.41E-01] 5.34E+08
Ops/D&D | 4.33E+04| 2.60E+02} 1.40E+02| 7.41E-01] 1.17E+09
Total 2.20E+09
Distance traveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 4.69E+07| 5.00E-02 2.34E+08
Rail 2.91E+06) 5.00E-02 1.46E+05
Suburban
Truck 4.69E+07| 5.00E-02 7.53E+06| 9.88E+06
Rail 2.91E+06| 5.00E-02 1.4BE+05
Rural
Truck 4.69E+Q7} 9.00E-01 4. 22E+Q7
Rail 2.91E+06] 9.00E-01 2.62E+06
1 1 ( | l I
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rait truck rail truck rail
2.34E+06| 1.46E+05| 9.88E+06| 1.46E+05| 4.22E+07| 2.62E+06
urban truck fat’km 7.50E-09] 1.76E-02
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urban truck inj/km 3.70E-07] 8.67E-01 ‘ !
urban rail fat/km 1.70E-08 2.48E-03| -
urban rail injfkm 3.30E-08 4.81E-03
sub truck fat.km 1.30E-08 1.28E-01
sub truck inj/km 3.80E-07 3.75E+00
sub rail fat’/km 1.70E-08 2.48E-03
sub rail injfkm 3.30E-08 4.81E-03
rural truck fat’/km 5.30E-08 2.23E+00
rural truck inj/km 8.00E-07 3.37E+01
rural rail fat/km 1.70E-08 4.46E-02
rural rail injfkm 3.30E-08 8.66E-02
TOTAL FATALITIES | 2.43E+00
TOTAL INJURIES 3.84E+01
I
I | [ l
Fatalities/Injuries resuiting from Employee vehicle accidents
km ratefkm |TOTAL
fatalities | 2.20E+09| 8.98E-09| 1.97E+01
injuries 2.20E+09| 7.14E-07| 1.57E+03
| l I !
Cumutlative fatalities/injuries from traffic impacts
transport femployee ITOTAL
FATALITIES 2.43E+00} 1.97E+01| 2.22E+01
INJURIES 3.84E+01| 1.57E+03] 1.61E+03
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I

PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE

RETRIEVAL
WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsite Truck trips kmvtrip total
borrow 1.38E+03| 1.00E+00 1.38E+03|Total 1.38E+03
Offsite Truck
steel 5.30E+01| 8.00E+0Q2 4.24E+04
cement 1.00E4+02| 1.40E+02 1.40E+04|Total 5.64E+04
VITRIFICATION
Construction
Onsite Truck trips km/trip total
borrow 1.96E+03| 1.00E+01 1.96E+04 | Total 1.96E+04
Offsite Truck trips kmitrip total
concrete 1.20E+03| 1.40E+02 1.68E+05
steel 7.32E+03| 8.00E+02 5.86E+06
miscellaneous 3.18E+03| 1.40E+02 4 45E+05 Total 6.47E+06
Processing
Offsite Truck trips kmv/trip total
glassformer/chem 3.50E+03] 8.C0E+02 2.80E+06
glassformer/chem 3.57E+03] 1.40E+02 5.00E+05
miscellaneous 5.20E+04] 1,40E+02 7.28E+06{Total 1.06E+07
Offsite Rail trips kmvtrip total
glassformer/chem 2.18E+02{ 8.00E+02 1.74E+05|Total 1.74E+05
VITRIFIED HLW TRANSPORT
SITE RESTORATION
Onsite Truck | trips kmv/trip total
contaminated waste | 1.50E+03| 1.61E+01 2.42E+04
noncont. waste 6.23E+04| 1.61E+01 1.00E+06|Total 1.03E+06
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GROUT FILL IMUST
Onsite Truck (km) 1.05E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 1.71E+07
Offsite Rail (km) 1.74E+05
EMPLOYEE VEHICLE
person-yr |trip/yr km/trip car pool |total
Const. 1.07E+04| 2 60E+02| 1.40E+02| 7.41E-01| 2.89E+08
Ops/D&D | 6.93E+03{ 2.60E+02| 1.40E+02| 7.41E-01| 1.87E+08|Total 4.76E+08
Distance traveled in population zones
Urban Offsite km |zone fraction OCnsite TOTALS
Truck 1.71E+07| 5.00E-02 8.55E+05
Rail 1.74E+05| 5.00E-02 8.72E+03
Suburban
Truck 1.71E+07| 5.00E-02 1.05+06| 1.90E+06
Rail 1.74E+05| 5.00E-02 8.72E+03
Rural
Truck 1.71E+07| 9.00E-01 1.54E+07
Rai 1.74E+05] 9.00E-01 1.57E+05
| | | |
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
8.56E+05| 8.72E+03| 1.90E+06| 8.72E+03| 1.54E+07{ 1.57TE+05
urban truck fat/km 7.50E-09{ 6.41E-03
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urban truck inj/km 3.70E-07| 3.16E-01
urban rail fatkm 1.70E-08 1.48E-04| -
urban rail inj/km 3.30E-08 2.88E-04
sub truck fat.km 1.30E-08 2.47E-02
sub truck inj/km 3.80E-07 7.23E-01
sub rail fat/km 1.70E-08 1.48E-04
sub rail inj/km 3.30E-08 2.88E-04
rural truck fat/km 5.30E-08 8.16E-01
rural truck injlkm 8.00E-Q7 1.23E+1
rural rail fat/km 1.70E-08 2.67E-03
rural rail inj/km 3.30E-08 5.18E-03
TOTAL FATALITIES | 8.50E-01
TOTAL INJURIES 1.34E+01
I

Fatalities/Injuries resuiting from Employee vehicle accidents

km ratelkm |TOTAL
fatalities | 4.76E+08] 8.98E-09| 4.27E+00
injuries 4.76E+08| 7.14E-07| 3.40E+02

Cumulative fatalities/injuries from traffic impacts

transport |employee [TOTAL
FATALITIES 8.50E-01| 4.27E+00| 5.12E+00
INJURIES 1.34E+01| 3.40E+02| 3.53E+02
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Table 5-13. Comparison of Aliernatives by Process Module for Retrieval and Transfer:

- (Millions of 1995 Dollars). .

M0

o

2,

2«{" > e
$0 $0 $2,508 $2,508 $2,508

SST conflinement 30 $0 $1,492 $1,492 $1,492
S5 waste transfers 30 $0 $1,956 $1,956 $1,956
SST subsurface $0 $0 $768 $768 ‘ .‘1;768"
barriers :
DST ‘retrieval §2,198 $0 : $1,306 $1,213 $1,306 ™
DS waste transfers $272 $0 $458 $344 $458
MUST retrieval $0 $0 $74 $74 $74
MUS'T waste transfers $0 $0 - $93 $93 $93-
Total $2,470 $0 $8,657 $8,466 $8,657
Nolas .

DST = double-shel) tunk

MUST = miscelluneous underground storage tanks

35T = ginple-shell mnk

TPA = Tri-Party Apreement

Faor busis of estimme, see Appendix A, Duckup o Table 5419, Overall Retrievat Costs Jor uo action alicrantive,
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CTable 5-14. Comparison of Alternatives by Overall Cost Component for Retrieval

(Millions of 1995 Dollars).

and Fransfer

alon
Capitat® - $1,930 $0 $3,270 $3,270 7250 $3:290
Operating? - $440 $0 $5,180 $4.990| g0 $SH80-
]
Research and $100 $0 . $210 $210 Sro
Developmeng® ! i ' 19© . :
Tolal $2,470 $0 $8,660 $8,470 7890 386607
J—
MNustes: /P
TPA = Tri-Parly Apreement |

"For busis of enpitnl cost estimmte, see Tabie 5-15.

Mor busis of aperating cost estimate, see Tuble 5-16.

"Mesenreh nnd develupment eost is estimated ns § percent of capital cost.

Mechfjed
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>3 ch,kup
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Fable 5-15. Comparison of Alternatives by Capital Cost Component for Retrieval and Transier
(Millions of 1995 Dollars)*.

e

il

Labor £ §1.260 80 2120 $2.120 %2120
Materials/supplies - $190 + 50 $330 $330 $330
Equii)mcnl © 3380 i 30 $660 $660 $660
Locil purchases . . $100 [ %0 "160| $160| $160
Total ' . $1,930 $0 $3,270 $3,270 $3,270

Nules:

TPA = Tri-Party Agreement

'or enpital cost estimate, see Appendix A, Bnekup to Table 5-6, A-Construction Stall Flours,

YWnpitnl costs nre nsswuned o be broken down 18 follows:
equipment, 20 pereent; nad Joenl purchases, 5 pereem,

labur, 65 percent; muterials and supplics, 10 pereent;
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Tuble ‘i 16 Cump.ltlsnn of Allernatives by Operating Cost Component for Rumv.\l and

Transfer (M!HIOH\ of 1995 Dollars)".

T
Y\.,-n. ik

THPA = Tri-Party Agrecment

]

Lanr § $39C %0 3:fl,59l(: -$:i.,42'l $4,596
Maierials/Supplics 17 $0 $194 $186 $194
Iquipment $25 $0 $290 $280 $290
ocal Purchases $8 $0 $97 $93 $97
Total $446 $0 $5,177 $4,986 5,11
Nale:

Hur bnsls of estimate, see Appendix A, Dackup o Table 5-16, A-Opernting Costs for Tri-Pany Agrecinent nnd
Bxlensive Separmion Alterontives,
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Table 5-17. Comparison of Allernatives by Overall Schedule for Retrieval and Transfer

(Calendar Year Start/C

ction Date)', (2 sheets)

2032°/2039 199812017
and
2082/2089
Operation 2035°/2042 2001°72023¢ | 20087207168 2001°/202)8
and
. | 2085/2092
Monitoring and mainlenance /it nfa n/a n/a
Decontamination and 2044712051 2012712025° 2012720208 201272025
decommissioning and
T - 2094/2101
Research and development onpoing/2003* onpoing/2003° | ongoing/2003’ | ongoinp/2003°
Noless

1

TPA = Tri-Parly Agrr.'emcnl

M

~GSD

24"

S

AR LA

0

"Ihese start/complete dntes do not conslder the start/complele dates for the cross-site teansfer ling Project W-058 [purt of the tranafer sysiem
for retrieved single-shell lank (SST) wastesl. This project Is covered under the Drafi Environmental Impact Statement, Safe Interim Storage of
Huanford Waste Tunks, (DOB-R1. 1994), Strifeomplete dutes for the remninder of the waste transler system for 85T wasles i nasumed
bounded by the siart/complete dutes fur SST retrieval systems. Start/complete dates for trunsfer aystema for MUST wastes nee nasumed
bounded by the sturt/complete dutes for miscelinncous underground stourge tank (MUST) retrievul aystema,

YPwo durations are shown: one for the first phase of retrieval 1o new storage tanks nod one for the second phase it follows the ficst hy

50 yenrs, For the no nction allernative, no 88T wastes are retrieved; therefore DSTs nre not vsed for singing of $5T wiste. For this
condition, the Tank Waste Technical Options Repore (Boomer et nl, 1993) estimnte of DST retrievnl duction (7 yenrs) ix used, Construction
is nssumied to have o 7-yenr durntion, staning 3 years enrlier than operntions based on WHC-SD-W21 1-CDR-002, Appendix 1D (WIHIC 19943,
Decontnminmtion and decommissionlng is nssumed of comparnble duration W construction (7 yenes) and o start 2 yenrs fullowing completion
of retrievnd operations, Start and finlsh dates for retricval oprations nre from Tuble 5.2 (Meng 19953,




MNates: (Continued)

Table 5-17. Comparison of Allernatives by Overall Schedule for Retrieval and Transfer
(Calendar Year Start/Completion Date)', (2 sheets)

Hieluding 88T C-106 (Project W-320) nnd DETs §Y-101 and §Y-107 (Froject W-211) which nre covered under se
Huvironmental Palicy Act documentition, the lest double-shell sk (DST) 10 st constenction s AW-101 {Package § of Project W-211) por

WHC-SD-W211.CDR-002, Appendix 1D (WHC 1994), Cunstruction of the first $87T retricval system docs not start before 2000 per Ti-Pany
Aprecimenl witestone M-45.04 (Eeolopy et al, 1990),

parate National

‘Completed consteaction of 88T reirievnl systems is assuned 1o be nne yuar prios o completion of retrieval from $8§T5, September 30, 2018

per Tri-Burty Apreement milestone M-45-05 (Beolopy et al, 1990). DST retricval system eansteuction and instillation is nssumed o precede
S5 retrievnl, since DSTS are used as staping mnks for $57° wistes.

Mrxehuding S§T C-106, DST S§Y-101, el §Y-103, AW- 101 will be the st DST 1o operate in 2001, per WHC-SD-W21-CDR-002,
Appendix D (WEHC 1994), : .

*For the Tri-Barty Agecenent preferred alternntive, DS retrieval is assuined o continue until enmpletion of vitifiention operations. The
extensive sepsrntion slerntive is assned 1o have the some schedele. Fod the no separations alternative, viteilieation aperialions nre seheduled
ta be completed in 2008, DST retrievnd uperntions will be conducted 1o support this schedule and will therefors
with, and completed nt the time of, or shorily after completion of 851 retrivval operations,

alsn be conducted conguriemt

"Decontwnination wad decommissioning of retrieval systems is nsswmed o stael with initiation of tank farm elosare activities per Fri-Macy
Agreement mitesione M-45-06-T2 (Eeolopy et al, 1990),

Wecontuminmtion pnd decommissioning of reteieval systems is asswmed to be completed two years afier completion of retrieval operntions.

*Uri-Parly Agreement milestone M-45-03-T1 (Eeatopy et ul. 1990),
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Table 5-17. Comparison of Allernatives by Overall Schedule for Retrieval and Transfer

(Calendar Year Start/Completion Date)'. (2 sheets)
Boomer, X, D., et al,, |

993, Tank Waste Technical Opitons Reporr, WHC-EP-0616, Rev. 0, Westinghouse Hanford Compuny, Richlnnd
Waushinglon,

DOR-RL, 1994, Draft Envirotmentad Inpact Statement, Safe laterim Storage of Hanford Tank Wastes, Hanford Site, Richland ${/mhlugum
DOL/IS-0212, U.S8. Department of Unerpy, Richland Operntions Cffice, Richinnd, Wushington

leology, BPA and DO, 1994, Hanford Federal Fucility Agreement and Consent Order, 2 vols, a5 nmended, Washington Siate Department of
feotogy, ULS. Bavironmentnl Protection Agency nnd U5, Depastment of Bnergy, Olympin, Washlnglon

Meng, C. D., 1995, No Dlsposal Action Engineering Data Package for the Tank Waste Remediation System Enviropmental Ipact Statement
WHC 5{) WM LV-099 I{nv. 0, Wuunl,l\mm Hunford Lumpnny, Richiland, W:ulnn],lun

WHC, 1994, Conccpnmf De.r!gn Rq)mt il '!mlk Renieval .Sy.rmn.r. Project W-‘lll WHC-5D-W211- CDI{-OO?. Rev, 0, Westinghouse Hanfurd
Company, Richinnd, Washinglon,
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Backup (o Table 5-13. Owverall Retrieval Costs for Tri-Parly Apreement and

Extensive Sqmmlmns AIlLrlmlWLs (2 shu_ls)

Retrieval -

Arm-based - $283 13,514,932 - $1,069 $0 $57 $1,408

Stuicing $579 6,224,163 $492 $0 $29 $1,100
Confinement

Arm-based $587 11,080,075 $876 $0 $29 $1,492

Stuicing $0 0 $0 $0 $0 $0-
Barriers $390 4,540,006t $359 $0 $20 $768
Transfer ST :

Pipeline ' $408 19,329,408 $1,528 30 $20 $1,956
Container - %0 -0 $0 $0 $0 $0
88T Total = $2.247 54,688,639 $4.,324 $0 $155 . $6,7125

DS
Retrieval 7 .

Mixer pumps $916 3,172,608 $251 . %0 $46 $1,212

Stuicing - $48 541,987 $43 $0 $2 $93
Transfer .

Pipeline $0 5,798,822 $458 30 $0 $+458
DST Tolal = $064 0,513,418 $752 $0 348 $1,764
MUS'T's
Retricvid

Sluicing $39 421,546 - $33 $0 42 $74

+
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Backup to Table 5-13, Overall Retrieval Costs for Tri-Parly Agrccmchl and

Exlensive Separations Alternatives (2 sheels),

Transfer

Comainer $23 870,598 $69 $0 $1 $973
MUS'T Total = $62 1,292,544 $102 $0 £3 $167
Retrieval = $3,273 65,494,600 $5,1717 30 $207 $8,657

Nutes:

pST
MUST
s8T

= double-shetl ik

s piseelluneous vadergrounl storage ok

= stogle-shell tnnk

y .
As indicated {n Section 5.0, the values o these trbles e mported from spreadsheer esfeulntions
fipures shown does not imply level of nceunrney or degree of confidence in the estimmed values,

Sce Notes to Dackup Tuble 5.6 Construction Sl Hours for cupital cost basis,

See Tuble 5.1 und Tubte 5-16 for opersting cost sl houes nnd basis,

D&D cost basis is nchuded i opernting cost, and is based on entombment in place, per the Hanford Mission Man,

DOR/RL-93-102, .

Opernting cost includes starlup cost,

. The number of significnnt

Retrieval R&D cost s assumed to be 5 percent of retrievnl eapital cost, exeept R&D cost for arm-bnsed S8 retrieval inchudes
ndditionnt $43 million for S57T cenwieval 1est fneility.

Boomer, K. Du, et al., 1993, Tank Waste Technical Options Report, WHC-EP-0616, Rev. 0, Westinghause Hanford Company,
» Washinglon,
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Backup to Table 5-13. Overall Retrieval Costs for No

Lo

separations Alternative (2 sheels).
;3;_, 4 e

S8Ts
Relrieval

Arm-based $283 13,514,932 $1,008 $0 $57 $1,408

Stuicing $579 6,224,163 492 $0 - $29 $1,100
Conflinciment

Arm-biased $58 11,080,075 $875 $0 $29 $1,492

Sluicing $0 0 $0 $0 $0 $0
Barriers $390 4,540,061 $359 $0 $20 768
Transfer

Pipeline $408 19,329,408 51,527 '$0 $20 $1,955

Container $0 0 $0 $0 $0 $0
S8 Total = $2,247 54,688,639 $4,320 $0 $112 $6,123]
DSTs
Retrieval

Mixer pumps $916 2,379,456 $188 $0 $46 $1,150

Sluicing $48 406,490 $32 $0 $2 $8y
Transler . : _

Pipeline . $0 4,349, 1171 $344 $0 $0 $344
DS Tolal = $964 7,135,063 $564 $0 $48 $1,576
MUS'Ts
Relrieval i

Sluicing $39 421,546 $33 $0 - $2 $74
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heets).

Transfer

Conlainer $23 870,998 $69 $0 51 $93
MUST "Total = $62 1,292,544 $102 $0 |- $3 3167
Retrieval = 83,21 63,116,246  $4,986 $0 $207 $8,466

Nutes: w“,

DY = double-shell nk .

MUST = miscellnneons undergronnd storage tank
| - 881 = shngle-shelt tink )

+ -
[l

As indicnted fn Section 5.0, the values in these tables are imported from spreadsheet caleulations. The number of
signifieant figures shown does nol imply level of neeuraey or depree of conlidence in the estimuted values,

See Notes to Dackup Tuble 5-6 Construetion Stuff hours for cupital cost basis.

See Table 5-1 and Tuble 5-16 for operating cost staflf hours and basis,

D&D cost §s included in operating cost, and is bused on entombment in place, per the Hanford Mission Plan,
DOR/RL-93-102,

Operuting cost includes startup costs,

Retrieval R&D cost is nssimed (o be 5 pereent of retrieval enpitul cost, except R&1D cost for arm-hased $87T retrievat
sso inctudes sdditional $43 million for S5 retricval test Meility,

Boomer, K. D.,, et nl,, 1993, Tunk Waste Technical Options Reporr, WHC-EP-0616, Rev. 0, Westinghouse anford
Company, Richinnd, Washiogton,
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!'Jnckup o Table 5-13. Overall Retrieval C

pﬁh‘
§8Ts
Retrieval - _

Arm-based - 50 ‘ 0 $0 $0 $0 $0

Sluicing R 30 R ¢ $0 $0 $0 $0
Confinement . :

Arm-bhased ' $0 0 %0 $0 30 $0

Sluicing _ $0 0 $0 $0 $0 $0
Barriers - S ‘p(} ) %0 $0 $0 $0
Transfer ) :

Pipeline 1o 0 ' f0 1 - $0 $0 $0

Conlainer - %0 0 : _ $0 $0 $0 , $0
SST Total = .0 L -0 $0 $0 $0 $0
DSTs
Retrieval . X :

Mixer pumps ! $1,832 1,850,688 . $149 $0 $9 §2,012

Sluicing : - $96 316,159 $25 $0 $5 $126
Transler : '

Pipeline S %0 3,382,646] - $272 + $0 $0 $2712
DST folal = $1,928 3,549,493 P46 $0 : $96 $2.470
MUSts
Retrieval

Sluicing . fo 0 $0 $0 $0 30




L

SheabvEy

No BDisposal Actic

m Alternalive (2 st

1c¢£is).

£

A

"l‘r:msfcr i

Container { $0 0 $0 $0 $0 $0
MUST Total = $0 0 $0 $0 30 $0
Retrievd = ] $1,928 5,549,493 $446 $0 $96 $2,470

Nutes: :
DS =
MUST =
881 -

* '
As indicuted in Section 5.0, the values in these wbles are imported from speeadsheet enfeulutions.
shown does nol nply bevel of necurney nr degree of confidence in the estimnted values,

.

i
)
double-sheld tnk

miseellnneous aderground

single-shiell tunk

slopnpe tunk

A

See Notes to Duckup Table 5-6 Construction Siff hours for enpitul cost basis.

See Tuble 5-1 nnd Table 5-16 for opernting cost staff hours nnd busis.

D&D cost is included in operating cost.

Operating cost includes starlup costs,

Retrieval R&D cost Is ussumed 1o be 5 pereent of retrieval capital cost,

Hoomer, K. 1., & al., 1993, Tunk Waste Technical Opions Report, WIHC-EP-0616,

Washinpgton,

The aumber of significant Nigures

Rev, ¢, Westinghouse Hanford Company, Richland,

MY
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Backup.to Table 5-16. Operating Costs for Tri-Party Agreement and

Lixtensive Separations Allernatives (3 sheels).

S Ely

Retrieval

Arni-hinsed 33.56% 1y 242 G {5l ] 11_60.06'” 1 16] 13,514,932 2,385,568 G601,321] 10,528,047

Shli}:ing 1383 % 287 120 29 128 211.87919 1) 6,224,161 2,602,438 628,922 2,997 801
Conlinement '
© Arim-based © 31504 1124 232 9] BOIl 377.18121 16 11,080,075 2,286,991 807,082 7,896,002

Sluicing 1.80% 0 0 ] 0 0 6 0 0 U i}
Dartiers 100,00% t12.4 23.2 9.1 80.1 2.4 22 4,540,061 911,094 A6 567 3,205 0090
Transfer '

Pipeline 100.00% G658 245 &2 131 654 6y 19,329 408 TA0T, 120 2,408,812 9,127 4546

Contuiner L 0,00% 591 221 ™ 291 0 16 0 0 ] 4]
58T sub-lotnl = g 54,688,6391 15,409,2101  4,901,6951 34,375 134
DSTs
Retricent

Mixer pumps 100.00% ¥ 28 9 a5 gy 24 3,172,608 1,233,792 396 576 1,542,240

Stuicing 21.43% 5714 24 5.4 21.6 12.3 24 541,987 226,615 54,765 260,607
Transler

Pipeline 100.00% 131.6 19 16.4 66.2 131.6 24 5,798,822 2,159,126 T22,650] 2,911 014
DST sub-tol = S.503,418] 2,619,541 LUV, 0011 4,719 884
MUSTs o
Reteieval _

Shuicing 100.00% 14,25 { .45 6.9 14.25 16 421,546 176,256 42,59% 202,694
Trennsfer ' ;

Cuonlniner 100,.00% 26,65 11.05 1.85 14.65 29.65 |6 870,908 324,605 116,015 430 154
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Backup Lo Table 5-16. Operating Costs for ‘Iri-Party Agreement and

Lxlumvc. ‘in.lmlmns Allu natives (3 ahu,ls)

MUR'] sub. tuml

| 2)2 544

500,861

154,630 633 ,05)
TOTAL 65,494,6001 19,529,614 6.236,316] 39,7198 6711
Nestes:
DYT = double-shel! nk
MUST = - mizcellnnents umlergroumd slnr.u,u 1.mk
55T = singleeshell tank - ‘

As indicaied In Secilon 5, 0 the vnlm.s in these tables nre imported from sprendsheet calentations.
not inyply lt.w.! af uccurm.y or :Icl,ru. of confidence in the estimated values, |

58T mm.vul mumnl stuﬂ' hours are bused an WIIC EP-0616 ([luuer et nl,.
necount for 173 longer 85T reteievnd (16 yrs vs 12 yrs), per Tri-Party Apreement sehedule,

88T confinement annuanl staff hours nre bused on WHC-EP-0616, Fable F7-13 {maximam of alternatives).

The number of sipnilicant lpurces shown does

19923, Tables F4-5 and F4-16, with Maintensnce BU reduced 144 ta
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Notes: (Cominued) -

SET subsurfiee barriers nre based on nssunied 10 percent of confinement o st

Boomer, K. D., et nl., 1993, Tank Waste Technical Optiony Report, WHC-EP-0616,

Backup (o Table 5-16. Operating Costs for Tri-Party Agreement and
lixtensive Separations Alternatives (3 sheets).

alT hours, for eryopenic or uir citculntion bureiery requiring
sperntionnl support, ! ‘ '
] 1

85T waste transfer umm‘n! SUUT hours nee based on WHCEP-0616, Tude I’HI-S.

Subsurfuce barrler operations nssupmed reqiiired 6 years tonger that 887 retrieval operations, bused on Trei-Parly Apreement M-45 milestones,

Mixer prang DST reteievnd nonunl sinff hours nre based o WHC-EP.U616, Table 13544,

e . e, [
Assumes 6 DSTs will require shricing following

mixer pump opecations o meet closure eriteria.
L .

. ! .
Sluicing DS reteievad annund stafl hours nee assumed 20 percent (~28/149) of S5 stuicing stalf hours,
VoL ., ' ' ! ! '
oo
DST waste (hmst‘cr,unmml ST hours are assumed 20 pereent (~28/149) o

[ 85T waste teansfer staff hours.

MUST reteievnl staff hours stre nssuined 5 peccent of SST retrieval staff houes (=10 x MUST vol./887T vol.)

MUST waste transfer staff houss wre nssumed 5 pereent of 88 wansfer stafl hours (~

_ 10 x MUST vl /SST vol.) for container ransporl
(nssumes pipelines not availabie).

Assimes no incrense in WHC-EP-0616 stafT estimmtes, for stugingblending in DSTs.

ST howrs/ full e equivident == [836

Rev. 0, Westinghoise Hanford Company, [tichlund, Wishinglon,
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Retricvnt .

Arn-hinsel 23.56% 13 247 Gl 1068 460.067114 161 13,514,932 2,345 564 GO1,321] 10,528,040

Stuieing TIER 287 120 29 128) 211879195 16 6,224,167 2,602 428 GIR 9925 2,997,800
Confinenem '

Arm-based 13.56% 1124 32 9] goV| 377181208 16] 11,080,075 2,286,991 897,0521 7,896,032

Sluicing, 13.81% ¥} 0 0 0 ¢ 16 0 0 0 U
Warriers 100,004 112.4 23."2 9.1 80,1 112.4 22 4,540,061 937,004 B6T 86T .08,
Trunsler ; ‘ '

Pipetine 100.00% 658f 245 82 hutl 654 16 19,229,408] 7,197,120  2.108,832] 9121456

Cuomtuiner 0.00% 593 2 79 29) 0 16 0 0 0 0
§5°T1 sub-total = ’ 54,688,639] 15,409,210] 4,901,695 34,375,104
DS
ftetrivval - .

Mixer pumps j00.00% 12 28 4 35 T 18 2,379,456 925,044 297,432 1,156,640

Shticing 21.43% . 574 24 5.8 . 216 12,2 g 406,490 169 961 41,07 195,458
Teansler

Pipeline 100.00% 1 131.6 w164 66.2 131.6 180 4.349,117] 6190520 Sdv089] 2,180,078
DST sub-teta] = 735,063} 2. H4657 RO, 49731 1 599 91
MUSTs B
Retrieva) ) T

Shuicing 100.00% 14,35 6 1 45 6.9 14,35 16 421,546 176,256 42,595 H)2 604
Transler

Conlniner 100.00% 29,650 11.05 1.U5 14.65 29.65 6 LY IIRIDTS 124,605 116,035 400,158
MUST sub-otal = §,292,544 500,861 158,630 631,050

S-2mm

AT

L65-AS

a\l.'t




hrs

i

I

TOTAL =

694

18,624,728 5,942,418 28,548

Nius:

DST donble-shell tunk
MUST = miscellnneous underpround stornpe tnk
88T sinple-shell tnnk

B

i

L

As indicnted I Section 5.0, the values in these tubles nee imported from spreadsheet enleutations, The oumber of significant Hpares shown
tues not imply level of aceurney or degree of confidence in thy estimnted values,
58T retrievnd nonaual stoff hours ure based on WHC-EP-0616 (Doomer et at, 1993), Tubles 51-5 nnd FA-16, with Mainteonnee DU peduced 174
1o sccount fur 13 longer 88T retrleval (16 yrs vs 12 yes), per TricPaity Agreement schedule,

[]

ST confivement annonl studl hours nre based on WHC-EP-0816, ‘I'nble F7-12 (maximum of alterpnlives),

.

S-Dmm

-0

&

A

-3

P L T
LA0-AT

AT
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Backup to Table 5-16, Operating Cosls for No Separations Allernative (3 sheets).

Nules:

(Cudinued)

S5 subsurfnce barriers are bused on assumed 10 percent of confinement annual stuf hours, for ceyopenic of sir ciceulntion barders reeuining
operntionnl stpport,

5571 whsle lrnnsler unmm! st hours are bnsed an WHIC-BP-0616, lnlsh. Ig.5,

Subsurfuee barrier operntions are sssumed required 6 years fonger that S8 retrieval operntions, based oo Tri-Party Agreciment M-43
milestones,

Mixer puwp DST reteieval nnnnat stall hours nre based on WHCEP.0616, Talile 1354

Assomes 6 DETs will requiee sluicing loflowing mixer pump operntions to meet elosure crileria.

.

Sluicing DST, retricvnl nonund stdl hours assumed 20 percent (~28/149) of S8 sluicing stafl hours,

DS wuste tonsfer annual suff hours assumed 20 pereent (~28/149) of 85T waste trnnsler stall hours,

"MUST retricvat ginff hours assiumed 5 percent of 8T reteieval-stalf hours (~ 10 x MUST vol /SST vol.)

MUST waste transfer stnff hours nssumed 5 percent of 88T transfer stalf hours (~ 10 x MUST vol JS8T voll) for contuiner transport (ussumes
pipelines not availnble), '

Assume no inerense in WHCEP.0616 stdf estimmtes, for staginp/blemding in DSTs,

Sl hoursffull lime equivatent = 1836

Homner, X, 0., et al,, 1993, Tunk Waste Technlcal Options Repors, WIC-EP-0616, Rev. 0, Westinghouse Hanlord Company, Richbind, Washinglon
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5-16. Operating Cosls for No Disposal

n Alternative (2 sheets)

T [Ty TR A
N

58Ty
fletrieval

Arns-bused 13N 242 6 FOGR| 460,067 114 (] ] 0 {4

Stuieing 287 1207 pl 138 214.87709105 0 0 0 0
Confinenent ) .

Arm-based 1§24 232 a1 BO1} 377181208 4] 0 0 4]

Sluicing 0 0 0 0 0 0 o o 4]
Harrjers H12.4 2.2 .t B0 1 1124 0 0 U )
Transler

Pipetine a5k 245 42 Y 658 ] 0 0 1)

Coutainer 9] 221 79 293 0 0 0 0 )
557 subi-lotul = : ] 4] 0 0
DSTs
Retrieval

Mixer pumps Y 28 9 15 T2 1,850,684 9,72 231,336 B9 640

Sluieing 51.4 24 5.8 2.6 12.3 316,159 132,192 1,946 152,021
Tennsler )

Pipetine 131.6 19 16.4 66.2 131.6 3,182,644 1,259,406 L4221, 546] 1,700,608
DS sub-toint = 5,549.,4047 2. 111,400 GE4 BB 2150 0640
MUSTS ;
Reteieval

Sluicing [4.35 d I.45 6.9 14,135 0 0 4 §]
Tratnsler

Cunlitinet 29.65 11.05 1,95 14.65 20,65 0 {] 4] 1§
MUSTT sub-totnl = 0 [J] 1] 0
TOTAL = 5,549 4194 2,101,400 GRA B8] 2750 266




Backup to Table 5-16. Operating Costs for No Disposal Action Alternalive (2 sheets),

Nuotes:

DET = double-shel] ik
MUST = miscelnnenus undesgronnd storage tank
88T = sinple-shell tank

.
]

As indicnted In Section 5.0, the vatues in these tnbles nre imported from sprendsheet cntenlutions. The nomber of sipnifiennt fpures shown
does not linply fevel of neenrney ar degree of confidence in ihe estimated values,

° ! : " ) :tl
Mixer pump DS retrievnl nnntnd stafl hours uee bused on WHC-EP.0616 (Boomer et nl. 1993), Table FS-d. ‘

Assumes 6 DSTs will require stuicing following mixer pusup operntions to meet closure eriterin, 5

+

i
Sluleing DET rutricvnl sunuen! stafl hours o

. : A
re sssutied 20 pereent (~ 281149) of 851 stuieing stall houwrs. o

8L~V

+ ' : ' . <!
DET waste tennsfer nomstil sl hours are sssumed 20 pereent (~287149) ol S5T waste tennsler staff houes. N
1 ' ! .

Dovmer, K. D., et ak,, 1993, Tank Waste Technical Options Reporr, WHC.LEP-0616, Rev. 0, Westinghouse anlord C

) "

ompany, Richland, Washington,

At
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Backup to ‘Fable 5-16, Operating Costs Breakdown for Tri-Party Agreement and Extensive Separ

(2 sheets).

ations Alternatives

.].?

WIHC Labor:

iX #01 $39.52 19,529,614 n/a 22.50%|  $945,467,673] 24.50% | $1,177,107,25)
NI #Q0 $15.47 6,236,316 n/a 22.50%]  $1I8,182,865] 24.50%" $1L47 037,667
nu J06 $28.59 39,728,670  n/a 22.50%| $1,391,407,277 24.50% | $1,732,302 060
Malerials i n/a n/i 9.35% n/a n/a inch. 285,762,099
Purch. Sves. 1?2 nfa n/a 16.95% n/a ©nfa inel, $518,109,214
Other Cont. i nfu n/a 23.56% n/a i/a incl, $719,971,086
Site Sves #4 nfit n/a 9.36% | n/a n/a incl. $‘286,046,6’!5
{Internal Chrp. “HS nla nfa 7.80% «| n/a nfa incl, $238,463,136
IRM/BCSR I6 n/a n/a 2.31% 1 nfa nfa tnel, $72,493 457
IN Program: FY94 % of Actual % of Total = $£5,177,392 148
cn BAC (§M) | #0 - #7] ACWP MY | #0 + 47
10 -1 i 145.7507]100.00% | 128.8883] 100.00% BREAKDOWN OF OPERATING COSTS
' FOR RETRIBVAL
i1 9.4223] 6.46% 12.05) 9.35% Calepory Rite  |Total
2 23.9895} 16.46% 21.84761 16.95% labor’ BRUIB% | $4,596,540,098
3 25.1576} 17.26% 30.3597] 23.56% Mat [/Supplies | 3.74% $193.617.517
#4 F1,50421 7.89% 12,062 9.36% Equipment 5.61% $290,426,2775
45 13,0222 8.93% 10.0555] 7.80% local Purchases| 1.87% $96, 808,758
"o 1.5236] 1.05% 3.0569 2.37% Toltad = |  §5,177,392,648

=
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Backup to Table 5-16. Operating Costs Breakdown for T'ri-Party Agreement and Extensive Separations Alternatives

(2 sheets).

Nutes:

As indiented in Seetlon 5.0, the vatues in these tables nre imported from spreadsheet eateulations. The aumber of significant figures shown
does not imply level of neeurney or degree ol confidence in the estimated values,

WHC Labor staff hours are from Backugp to Table 5-1 Operating Staff hours.

WHC Inbor rules snd overbeml sntes nre from FDS Tor TAYRS for fiscal yene 1995,

fn endeulation of operntlng costs, percentages piven for mnterinl, purchased services, other contrnetors, site services, internal chinrges, nnd TRM
ure i percentnpe of WHC ubor plus overhend, based on e IN progeun 1994 fiseal-year-to-date netual spegding theough July.

In enteuintion of breakdown of operating costs, cost elemen 1, materints, is estimated 1o be distributed 40 percent 1o materinls/supplics, nnd
60 percent o eyquipment, '

.
4

. +

I enlenlntion of brenkdown uf opernting costs, loeal purchnses is estimited to be 20 peeeent of cost element 2, purehased services.
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Backup lo T4

e

tble 5-16. Operating Costs Breakdown for No Separations Alternitive (2 sheets).

N SRR &
e b

l\"NI-IC'L;!bur:

T ’1:%'-*

%

0}

JATGSD.

X #0! $39.52 | 18,624,728 n/a 22.50% | $901,660,332) 24,50% [ $1,122,567 113
NI 700 §15.47 5,042,818 n/n 22.50% $112,620,858( 24.50% $140,212 968
BU #06 $28.59 | 18,548,699 n/a 22.50%| $1,350,081,448] 24.50% | $1,680, 851, 4073
Malterials - #1 nfa nia 9.35% nia © n/a incl. $275,205 425
Purch, Sves. #2 nfa n/a 16.95% nfa nfa incl. $498,969, 132}
Ollwer Cont, 13 n/u n/i 23.56% n/i nfa incl, $693,378, 788
Stie Sves #4 . n/a nla 9.36% nfa nfa incl, $2775,479 489
Internal Chirg, /5] nfa n/a 7.80% nfa nfa incl, $229,6573 149
IRM/BCSR #6 n/a n/a 2.37% nfa n/a incl. $69,815,391
1IN Propram: Y94 % of {thru Aug) % of Total = $4,986,128,498
CL BAC ($M) | #0 - 47 [FYTD ($MY] 40 4+ 47
#O - 47 145.7507] 100.00% 128.8883] 100.00% BREAKDOWN OF OPBRATING COS'TS
FOR RETRIBVAL
i 9.4223| 6.46% 12.057 9.35% Category Rate  ['Total
7 23,9895 16.4G% 20 8476] 16.95% labor B8.78% | $4,426,733.905
#3 25.1576] 17.26% 30.3591 23.56% Mat"1/Supplics 3.74 % FI86,464 864
4 11,5042 7.80% 12,062] 9.36% Lquipment 5.61% | $279,607.296
#5 13.0222] 8.93% 10.0555| 7.80% Local Purchases | |.87% $O3,282,432
16 1.5236] 1.05% 3.0569 2.37% Total = | $4,986,128 408




400

Backup to ‘Table 3-16. Operating Costs Breakdown for No Separations Alternative (2 sheets).

Notes;

~

As indicnied In Section 5.0, the values fu these tabies are mported from spreadsheet calewlutions. The number of signifieant fipures showy docs
ot inply evel of necurney or depree of conlidence in the estimnted vlues.

.

WIE Lo 1ff hours are from Dekup 1o Table 3-1 Opernting Siaff hours (= 2% DST opernting stafl hours).

WHC Inbor rntes und overhend rntes are from FDS, for TWRS, for fisenl year 1995

I enteulmiion of opernting costs, pereentnpes given for materind, purchnsed services, other contrnclors, site serviees, inlera chagges, nnd LM

e pereentnge of WHC Lidor plus Overhend, bused on the 1N progra 1994 fiseul-year-to-date netant spending through July.

In cnleutation of breakdown of apernting costs, cost element 1, materinls, is estimated 1o be distributed 40 pereent to materinls/supplies, nul

60 pereent tn equipaent,
. N . 1

{
!
In enfeulntion of breakdown of nperuting costs, loeal purchases is estimated lo be 20 pereent of cost elentent 2, purchased services.
0 . +
t : ]

'
.
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Backup to Table 5-16. Operaling Costs Breakdown for No Disposal Action Alternative (2 sheels).

/M

hiri

1S,

EX #0} $39.52 2,111,400 - nla 22.50% $102,217,0971 24.50% | $127,260,286

NI 7100 $15.47 684,828  n/n 22.50%| $12,978,004| 24.50% | $16,157.615

ny H06 $28.59 1 2,753,266 n/a 22.50% $96,426,947] 24.50% | $120,051,549
Materinls’ Vil /i nfa 9.35% nia nfa inel. $24,632,235
Purch. Sves. 12 n/a n/i 16.95% n/a n/a incl. 44,660, 1 84
Other Cont. 13 nfa nfa 23.56% nfa n/a inch. $62,060,357
Sile Sves . H4 /i n/a 9.36% n/a n/i inci. $24,656,7165
Internal Chrg, #5 n/a nfa 7.80%: nfa nfa incl. © | $20,555,140
IRM/BCSR G n/a n/a 237% | n/a n/a incl. $6,248,820
IN Progriun: 1Yo4 % of (thru Aug) % of Total = $446,282 946

ci BAC ($M)| 40 -1 417 (YD (SMYL 40 -+ 17

Ho - 145.7507] 100.00% 128,8883] 100.00% BREAKDOWN OF OPERATING
' COSTS FOR RIFIRIEVAL

il 9.4223| 6.46% i12.05] 9.35% Category Rate  ['Total

2 23.9895] 16.46% 2184761 16.95% Labor BE.T8% | $396,214 387

i3 25.1576| 17.26% 30.3597) 23.56% Mat't/Supplies 374% | $16,689,520

i 11,5042 7.89% 12.062] 9.36% Equipment 5.61% $25,004,270

IS 13.0222) 8.93% 10.05551 7.80% Local Purchases | 1.87% 38,344,760

o 1,5236f 1.05% 3.0569)F 2.37% Total = | $446,282,946

Y
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Backup to Table 5-16. Operating Costs Breakdown for No Disposal Action Alternative (2 sheets).

Nules:

\)

* .

As indiented in Section 5.0, the values i Wese nbies nee imported from sprendsheet enleulations. The number of sipoificant Ngures showa

~does il imply level of necuraey or depree of confidence in the estimmed values,

WIIC Labor stafl hours nre frc_nﬁ Hanekup to Tuble 5-1 Operating Staff hours (= 2x DST operating stafl hours).

WIIC Inbor rales and overliend rdes nre from FDS, Tor TWRS, for fiseal year 1995
ln ealeulntion of operating costs, percentnges given for mntecinl, purchused services, other contractors, site services, internal charges, mul 1M
nee i percentage of WIHC Labor plus Overhiead, based on the 1N program 1994 fiseal-year-to-tbnie aetund spending theough Juty.

In calenltion of breakdown of aperting eosts, eost element 1, materinls, is estimated 1o be distributed 40 pereent 1 mnteristsfsupplics, nod
60 pereent o equipment,
tu cutcultion of brenkdown of operating costs, loeal purchises is estimatedito be 20 percent of cost element 2, purchinsed services.




WHC-SO-WM-EV.I10< Rav, 3

rzll Cost Componzani.

e o

Operazng
Research and development

Repository fes
Other rzlated costs

Total

Notes:

"Total eapizal cost includes 40% coutingency. Contingeacy is excludad from other
cosis,

TIncludes start-up, decoptarmination aad decormmissioning, aad monitonng aod
mRinienadcs Cosis.

IPg. 130 of Boowmer 1994, which was based on a draft of the Tank Wesre Remediztion

Systen Muli-Yecr Program Plern (MYPP) (WHC 1994).

‘Other related costs ars costs defined in the MYPP that should be included in the total
costs, but are cot dirsctly related to operations, These costs are:

Program management 31,180
Operations #ad maintenance 4,290 (_ Sigy &3 Y1)
Tank farm safety 440
Tank farm wpgrades 1,720
Characterization 933
Total 58,563

Rouzd 1o $8,500 million. These costs are taken zs tota] tnescalatad costs from the MYPP,

Boomer, X. D., I. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg,
C. E. Leazh, D. E. Mitchell, F, D. Nazkani, E. J. Slaathaug, L. M. Swanson, T.
1. Welido, and C. M. Winkler, 1994, Tank Werte Remedicrion Sysiem Faciliry
Configurction Study, WHC-SD-WM-E£5-295, Westinghouse Haaford Compaay,
Richlznd, Washington, :

WHC, 1994, Tank Waste Reonediction System Multi-Year Progrem Plan, WHC-5P-1101,
Westinghouse Hanford Company, Richland, Washington.

9-25
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WHEC-SD-WM-ZV-104 Rzv. O

Tzhle 9-16. Process Module: Ovarzll Cost.
(Millions of 1995 Doliars)

Sludge wash

Cesium removal
Ceniralizad facilities

Low-level waste virificarion

Low-level waste disposal

High-level waste vigification 3,000
High-level waste tansportation 31
High-level waste disposal 3,900

Total $13,800

9-24




HC-SD-WM-ZV-104 Rzv. O

Table 3-17. Overall Cost Componant. (Millions of 1595 Dollars)

%—g?‘i‘ C..;{"' Ag.l-\r&-bawbpz?- l--d.v;'dl

Capital

Operating

Research and development
Repository fee

Total

Notes:

"Total capital cost iscludes 40% coatingency. Coatingency is excluded from odher costs.

Includes start-up, decootaminetion aad decommissioaing, and moaitoring and maintezance costs foc
process facilities. Docs oot include costs associzted with soutine tank farm opervtioas (estimated &t 34,340
millioa {1995 doilars]). Also does not include costs ssocirted with TWRS program manzgement
characterization, tank farm upgrades, single-shell tank saltwell pumping, <ad tank farm safety. '

IPg. 130 of Boomer 1994, which wes based on s d=ft o(' the Jank Wasie Remediation S):rzcm Mubi-Yeor
Program Plan (MYPP) (WHC 1994}, :

*Tadle D-8, TRW 1995, estimaics the repository fed for the TPA Alternative {Case 2-55C) would be 3112
million lower than the estimated repository fee for Case 1C, using the TRW Total System Life Cycle Cost

{TSLCC) wodel developed for the Office of Civilian Radioactive Waste Menagement, Per informal
comumunications with Mr. Doa Nitti of TRW oa 5/31/95 and 7/13/95, Hanford"s repository fec for Case 1C s

estimated g3 follows:
$48.254 billion

Two repository case toal] life cycle cost
15.7%

]

Defense progrem share

Hanford's share based oa matio of number of Hanford
vasie psckages (2,465) to total defense progrum waste
prckages (4,588), from Table 24 of TRW 1995 = 53.7%

Hanford s share of Case I1C:
{348.294 billion x 0.157 x 0.537) = $4.072 billton

Boomer, K. D., J. M. Colby, T. W. Crawford, 1. S. Garfield, C. E. Golberg, C. E. Leach, D. E. Michell,
F. D. Nankani, £, J. Sleathaug, L. M, Sewasoa, T. L. Waido, aad C. M. Wickier, 1994, Tank
Waste Rernediation Systen Facality Configuration Study, WHC-SD-WM-ES-295, Westinghouse
Hanfodd Company, Richland, Washingtoa.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safery Impacts of
Hanford High-Level Waste Vitrification Options on the Civilian Radicactive Waste Maraganent
System, ADOOOOO00-01717-5705-00003, Rev, 0, TRW Eavircamental Safety Systems, Inc., Vienns,

Virgiaia.

8-25



Table 9-18. Capital Cost Component.
‘(Millions of 1994 Dollars)!

)

Materials/supplies® 610
Equipment’ 1,100
Local purchases? 300

Total $3,600

Notes:

"Excludes construction of low-level waste vaults,

Local purchases set to 15% of material/supplies 2nd equipment.

S A v N s 9"'26



WHC-SD-WM-ZV

-i%4 Rav. O

Ope

dreed &

remng Cost Componeat. (Millions of 1595 Dotlar

Labor 1,7C0
Materials/supplies 1,600
Egquipment 270
Local purchases 330

Totzl $3,500

Notas:

'Inciudes construction of low-level wasts vaults as well as start-up cost, decontamination azd
decommissioning cost, and moritoring and maistznancs <ost.

"Based on 15% of matenals/supplizs and eguipment.

9-27




WHC-SD-WM-ZV-102 Rev. 0

Constructon 12/1997 - 11/2007%?
Operation 06/2004 - 12/2023°
06/2019 - 12/2028*
12/2023 - 12/202%°
12/2019 - 12/2029
1995 - 2018°

Decontaminatdon and decommissioning

Monitoring znd maintznance

High-level waste disposal

Research and developmant

Notzs:

'Boomer, 1994, Figurs 4.3-5, pp. 76. Does not include low-leve] waszz (LLW)
vaults,

“Boowmer, 1994, Figure 4.4-5; pp. 92

s Fras e

*Boomer, 1994, Table 3.4-1, pp. 33. Finishes aead of Tri-Party Agrsemest

milesione,

‘Assumes 5 years per facility for decontarnination and decommissiozing after
14 y=ars of operation.

“Monitoring and maintsrasce is for the high-level wastz casks storad ocsits until
transporation 1o the repository.

“Based on the Tark Waste Remediciion System Muli-Year Program Plen azd is
consistznt with the LLW operztion.

Boomer, X. D., J. M. Colby, T. W, Crawford, J. S. Garfield, C. E. Golberg,
C. E. Leach, D. E. Mitchell, F. D. Navkani, E. J. Slaathaug,
L. M. Swanson, T. L. Waldo, asd C. M. Winkler, 1994, Tank Wasce
Remediztion System Fogility Configurcrion Study, WHC-SD-WM-E8-295,
Westinghouse Hanford Compaay, Richland, Washingtoa.

WHC, 1994, Tank Weste Remediction System Mulbii-Year Progrem Plan,
WHC-SP-1101, Westinghouss Hanford Company, Rithland, Washington.




WHC-SD-WM-EV-i0+ Rav, 0

Tzble §-21. Urit Process: Seguence of Consouczon.
(Czlendar Year Szri\Compistion Dzig)

Sludge wash

Cesium ramoval

QOther radionuclide removal

Low-level waste vimificziion
Low-level waste disposal
High-level waste vizificzton

High-level waste transporation/disposal

Notes:
'Boomér, 1994, Figure 4.4-3, pp. 92.

*Construction of the low-lavel waste (....LW) vauits will commence whea LLW
Vitrification construction is complete which js approximaizly 1.5 years prior to LLW
operations. Vault construction will continue as requirsd through LLW operations.

*Tr-Party Agreement Milestone M-31-03-T04.

Boomer, X. D., J. M. Colby, T. W, Crawford, J. S. Garfield, C. E. Gelberg, C. Z.
Lezch, D, E. Mitshell, ¥, D. Nankani, E. J. Slaathang, L. M. Swanson, T,
L. Waldo, and C, M. Winkler, 1994, Tank Wasre Remedicrion System Foacility
Configurction Study, WHC-5D-WM-ES-2935, Westinghouse Hanlord
Compazny, Richland, Washin'gzon.

Ecology, EPA and DOE, 1994, Hanford Federal Facility Agrszment and Consen:
Order, 2 vols, as amanded, Washington State Deparimazat of Ecology,
Olympia, Washington, aad U.S. Zovironmental Dmtw..wn Agency and U.5.
D-':hr:m..nz of Energy, Washingion, D.C.

)
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1L Backup for ‘Pabie 9-16

Table 1-36.

Total Cost by Unil Operation.

T
Studge wash 1207
Cestutn removnl $180 $276 $51 $21 5108 56 $83 $975
Centralized cilities $520 $520
LW vitrifiention $1,300 4624 1719 368 3332 $1i6 $264 $2.,904
LLW disposal $16 £ §4 $17 §9 §225 $14 $294
HLW vitrification $1,400 - $619 $0 §18 $384 <3126 $260 $2,957
HLW transportalion $31 §24
HLW dispasal | $239 35,619 35,858
Tolnl $3,643 $1,716 $322 1 $886 3373 §225 3219 $630 $5,619 | §13,826

" Noles:

Table values are in millivns of 1995 dollnrs.

M-OS-DEM

N
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-
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cont=ins capizl cost for

The backup for Table 9-8 and Tzdle 9-9 in this zppendix CORIINS C3f
Pretreztmenv/LLW combined. To separaiz sludge wash and cesium removel from LLW
virificztion, other cost estmates were employed. Cost esimates were found for & damched
etreztment facility and 2 detached LLW fecility (these are.contzined in Table §-8 and
Table 9-9 backup). The totzl capizal cost for each were t2ken and adced togsther. This ol

was then divided into each swaff hour value seperately. The calculadon was as follows:

'Drar"b': T

Detached Separations -  Total Capital Cost = S304,145,913
Detached LLW - Total Capital Cost = $966.251,470
= $1,270,397,383

Total
% separations = $30¢,145,913/51,270,397,383 = 0.239 => Value used is 25 %

Thereforz % LLW = 73%

This valug was used to divide 2ll costs that lumped Preireatment/LLW together,
Enginsering judgement set the sludge wash capitzl cost equal to 10% of the towl for

" separations (see above).

Enginezsring judgement st the cesium removal capital cost equal 10 90% of the total for
separzuons (see above). ..

Construction includes lzabor and materials. Total value was taken from Tzble 9-18.

Labor is operating labor only. It includes direct and indirect staifing. Total value was taken
from Table 9-19.

Equipmsnt cost is assumed cost for replacement equipment during operations. Total value
was taken from Table 9-19 (including local purchases). '

Marerial and supply cost covers siari-up, operatons, and deconiaminaton and
decommissioning. Total value was taken from Table 9-19 (including local purchases).

Values for the cost of the LLW Vaults and the HLW Caristers were taken from the backup
for Table 9-4.

Totals for research and development costs were teken from Table 9-17.
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¥.12 Backup for Table 9-18
Ca:nf 1 costs are cziculzzed using the design cost esdmalas {ses Appendix C). e cost
estimaie is categorized as follows:

. Estmated lzbor, mzizral, and equipment for both the M&O contzcior and
subconiracts

e  Overhead and profit

«  Construction and project menagement
e  Engineering

e  Contingency.

A. Calculation: Labor, Material, and Equxpment for \’I&O Contractor and
Subcontracts.

Costs for Tozal Project: ..

M&Q Contractor Labor Material Equipment
Pretreatment/LL'W = $188,943,943 $105,550,250 $311,926,395
207T/D HLW Facility = 3$186,434,799 $116,905,608 $169,901,640

Cenmalized Facility = $30,634,131 $54,152,639 538,934,126

From Cost Estumate (see Appendix C). Labor and material values came from MT 3.
Equipment values tzken from MT 2. y

Subcontracts

Pratreztment/LLW = 53,779,600 $3,669,400 S0
207/D HLW Facility - = S0 50 50 .
Cenwalized Facility = £13,426,200 $20,139,300 SO

Totals from Cost Estdmate {(s¢e Appendix C. from MT 3. Esumannv judgement set
tnc labor and matenial values 10 40% and 60% of the total, respecuvely.

B. Calculation: QGverhead and Profit

% of M&QO contractor lzbor for Overhead and Profit = 53%

% of M&O contractor material for Overhead and Profit = 5%
% of M&O contractor equipment for Overhead and Profit = 5%

% of Subconizact lzbor for Overhsad and Profit = 10%
% of Subconact materizl for Overhead and Profit = 10%




Bzsad on cost estmatng judgzmant
M& O Conizzactor Lzhor Mzieniat L1
Pregeatment/ILW = $100,140,290 35,277,513 $15,596,320
207/D HLW Fzcility = §9§,810,443 85,845,285 58,495,082
Centralized Facility = 331,606,089 $2,707,632 $1,946,706
Subconiracis ‘
Pretreatment/LLW = $566,940 $377,960 30
20T/D HLW Facility = SO SO S0
Centralized Facility = 52,013,930 $1,342,620 SO

C. Calculation: Construction and Project Mapagement

Construction Management is set to 10% of the summation of the capital cost and the

overhead and profii.

Based on cost estmating judgement.

M&O Contractor
Pretreatment/LLW

207/D HLW Facility
Centralized Facility

il

Il

.. Marerial

$11,082,776
$12,275,095
35,686,027

Equipment
$32,732,271
517,839,672

$4,088,083

Subcontracts

Premeatment/LLW = $623,634 $415,756 SO

20T/D HLW Facility = . $0 SO $0
= 52,215,323 $1,476,882 S0

Centralized Faciiity

Project Management is s=1 10 10% of the summation of the capital cost, the overhead and
profit, and the consmuction management plus 40% of 10% of the summaton of the capitzl
cost and the overhead and profit.

Based on cost esimating judgement.

. Centralized Facility

" M&OQ Contractor Labor Maz1enal Eguipment
Premrsatment/LLW = 843,362,635 516,624,164 £40,128,407 .
207T/D HLW Facility = $42 786,786 $18,412,643 $26,759,508
Cenwralized Facility = 513,686,033 58,529,041 $6,132,125
Subconiracis
Premeaiment/LLW =  $9335 4351 $623,634 S0
20T/D HLW Facility = S0 s0 S0

= $3,322,985 $2,215,323 SO
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D. Calculation: Engineering

Engineering is set 10 40% of the summation of the czpital cost and the ov

Based on cosi eszmating judesment.
= =

M& O Contractor

Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

Subcontracts
Pratreatment/LLW
 20T/D HLW Facility
Centralized Facility

1

fl

il

i

fi

Labor

$8,861,292

E. Calculation: Contingency

Mazerizl
S44,331,105
$49,100,381
$22,744 108

1,663,024
S0
55,907,528

Eguipment
131,009,085

Contingency is set to 40% of the'summation of the capital cost, overhead and profit,
construction and project management, and enginsering.

Basad on cost estimating judgement,

M& ontractor
Pretreatment/LLW
207T/D HLW Facility
Centrzlized Facility

Subcontiacis
Prerreaiment/LLW
20T/ ELW Facility
Cenmralized Facility

I

1l

Labor .

$190,795,594
S188,261,860
$60,218,545

$4.115,984

30
514,621,132

Material
$73,146,323
$81,015,628
$37,527,779

$2,743,990
30
39,747,421

Equipment
$216,164,992
$117,741,837

$26,981,349

30
S0
30

erhead znd profit.
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F. Caleulation: Owerzall Totzls

i Jpingieite)y
Premeatment/LLW
207T/D HLW Facility

Cenwelized Facility

Subcontracts
Pretrearment/LLW
20T/D HLW Facility
Centralized Facility

Qverzll Total
Pretreatment/LLW
207T/D HLW Fzcility
Centralized Facility

Totals may not match towals from Tzble 9-17, but will be within 1 %.
caused Dy over generalization of cost estimating paramsaters.

-t

‘.
O
1

= $567,784,578
$658,916,510
$210,764,909

I

il

il

i
[ P I Py
h O

$682,190,523
3658,916,510
$261.938.870
31,603,045,904

it i

]

To calcuizate for local purchases:

Local Purchases

Local Purchases

Which l=aves:

Equipment =

85%

15% x (Equipment + Material/Supplies)

$296,661,392

X (Equipment)

Equipment = $607,438,804

and

59,603,964
SO
534,115,974

$263,616,095
$283,554,698
$1635,463.200
$714,633,993

.

Material/Supplies = 85% x (Mzterial/Supplies)

Material/Supplies = $1,073,642,329

$756,577,471
$412,096,428

$94.434 723
$1,283,108,622

Errors are

F-98
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¥.13 Backup for Table 319

Respurce Requirements

Table F-37 gives the consumable resource requirements for the Tri-Pariy Agreememt _
alternzdve data packzge. Whers possible the informztion for resource usage was 2kea ffom
the material balances in Appendix A. Excepdons are ion exchange media, decon chemicals,
slycolic acid, raw and sanitary water, and elecwriciry. How these values were obtained is
defined in the Table 9-4 foomotes or backup. The raw material prices were taken from the

“Chemical Marketing Reporiar” or from the Facility Configuradon Study.

Table F-38 gives the miscellansous resource requiremnents for the Tri-Party Agrsement
aliernative dzta package. All of the costs for the items were taken from the Faciity
Configuration Study except for solid waste. This value is based upon -enginesnng judgemant.
The total cost for the LLW vaults in Table F-38 is a total cost which includes swffing for
construction as well as consumable resources.
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. Operating Cost {or Consumables.

it

Mepagram | $3,860 52 $200,720 1;0 52 e 3,)_(}0:1'})_(5
IFloceulent Mepagram .‘}5l00 85 $8,500 $0 85 $8,500
lon xchange Cubic |$11.000] 224 $2,464,000 $0 224 $2,464,000

Meter '

NaNO2 Mepapram | $210 54 $11,340 $0 54 $11,340
Sulfur Megaprim | $370 127,000 | $46,990,000 $0 127,000 | $46,990,000
DepR’ Megagram | $150 | 3,360 $504,000 $0 3,360 $504.000
cpp™ Megagram | $150 3,360 $504,000 *‘ $0 3,360 - $504,000
NaOH Mepagram | $250 26,200 $6,550,000 $0 26,200 | $6,550,000
FINO3 Megagram |- $160 4,190 $670,400 $0 4,190 $670,400
NH3 Megagram | $350 8,480 $2,968,000 277 $96,950 8,757 $3,064,950
Decon Mepapram | $401 2,114 $847 714 3,171 $1,271,511 5,285 $2,119,285
Chemicals ;
Kerosene Mepagram | $150 57,800 $8,670,000 $0 57,800 $8,670,000
5102 Mepagram | $40 229,000 $9,160,000 11,300 :15452,0(}0 240,300 $9,612,000
A1203 Megagram | $500 13,200 $6,600,000 $0 {3,200 36,600,000
CaO Megagram]  $60 38,700 $2,322,000 $0 38,700 $2,322,000

=M

¥ OF0T-AZPMSASD
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Table F-37. Operating Cosl for Consumables.

"""" i AR LR L ! L

B203 Megagram | $1,000 $0 1,750 $1,750,000 1,750 | $1,750,000

Li20 Mepgagram | $5,000 $0 500 $2,500,000 S00 $2,500,000

Glycolic Acid | Megagram | $1,740 $0 3,500 $6,090,000 3,500 $6,090,000

Sanilary Water Cubic $0.03 | 797,000 $23,910 303,000 $9,090 1,100,000 | . $33,000
Meter |

Raw Waler Cubic $0.03 19,878,900 $296,367  |-1,124,100 $33,633 11,000,000  $330,000
Meler

Steam Mepagram | 35 $0 $0 $0

Electricily Megawalt-1  $30 | 5,310,000 $159,300,000 | 3,690,000 | $1 £0,700,000 | 9,000,000 | $270,000,000

' Hours
Subtolal $248,090,951 $122,903,244 $370,994 195
Nutes:

"Dicyclopentadiens
“Cyclupenladicne

HLW
LLW =

]

hiph-level waste
low-level wasie

A

NAM-CS-D

")

—
—_

FOI-A
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Table I-38. Other Operating Costs.

e T a i T e

Solid | Cubic | 81,000 1,000 | $1,000,000 | 1,000 | $1,000,000 | 2,000 | $2,000,000
Wasle Meter '

Equipment| Per Year{ 14 year  |[$18,000,000]$252,000,000} $5,000,000| $70,000,000 $322,000,000
Vaulls Per $5,000,000 45 $225,000,000 45 $225,000,000
Canisters’ | Per $10,000 6,820 | $68,200,000} 6,820 $68,200,000
Conlainers Per $25,000 1,705 $42,625,000 1705 $42,625,000
Casks Per $60,000 1,705 |$102,300,000 -1705 $102,200,000
Pads Per | $26,000,000 Co $26,000,000 ! $26,000,000
Subtolal $478,000,000 $310,125,000 $788,125,000
Total From Table 13-37 $248,090,951 $122,903,244 $£370,994,195
Grand Tolal $726,090,951 $433,028,244 $1,159,119,195
Grand Total Minus Gquipment $474,090,951 $363,028,244 $837,119,195

Nuole:

HLW
LLW

1

high-fevel waste

= low-level wasle
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The swaffing requirements for the Tri-Party Agresment alismative data packsge 2re given in
¢ Operaing personnel

I
Tzble F-39. This t=ble is idenaical 10 the L_Di“ used to calculzie the _
thes=fhne for

. requirements by unit process ('l'ao 9-3). . The staffing requirsments include the s=fing

start-up operztons, ceconiamination and d#o*zmssmn..‘g, and monitoning and mainienzncs.
Staffing ior the cons:mcn'on of the LLW vaulis is inciuded in the cost per vault in

Table F-38.

Table F-39. Swmifiyears for Operaton.

Dual Cperzation 10 708 7080
PreeatmenLLW Only s 618 3090
HLW Only 4 509 2036
Indirect Stafiing 19 29 551
Premeatmant/LLW Start-up 1. 15 618 927
HLW Start-up 1.3 509 763.3
Pretreatment/LLW Decontaminztion 2 618 1236
and Decommissioning
HLW Dmo?minan'on and | : 2 509 1018
ccommissioning
HLW Moniioring and Maintenance 6 . 10 60
HLW Transporztion O - - 280
Notss: -

HLW = high-level waste
LLW = low-level waste -~ -~
The staffing breakdown for each operational mode is given in Table F40. The sizffing
values in this table are jdentical 10 the ones used for.the calculation of the operating
personnel requirements (Table 9-3). The towl cost per year was calculated by assuming that
the average annual salagies are $130,000 for exempt, $60,000 for nonexempt, and S90,000
1or bargzining unit employess (Boomer 1994).
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Premreatment/low-level - { --227 - v 533

waste only

Dual operzton 253 53 402 S72
High-level waste only 200 51 258 $52

Table F-41 gives the total calcuizted cost for operating labor using the totals from Tzbles
F-39 and F-40 with the following exceptions. For indirect staffing, it was assumed that all
workers would be nonexsmpt employzes. - For monitoring 2nd maintenancs, it was assumed
that one worker would be exempt, one would be bargaining unit, and the remaining eight
would be nonexempt. 100 of the towal workers for HL'W transportation are assumed 1o be
exempt, 100 bargaining units, and the remaining 80 nonexempt.

Tzble F-41. Staffing Operatng Cost.

Dual operaton

Prerreatment/low-level waste only $316
HEW only S209
Indirect Staifing $33
Pretreztment/low-level waste start-up 395
High-level waste stari-up : 578
Pretreatment/low-level waste S126
decontamination and decommissioning

High-level waste decontamination and -~ 3105
decommissioning

High-leve] wastz monitoring and 34
mainizsnance - ‘ '

High-level waste transportation 327
Totzl - $1,718

L
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The tot2] start-up cost for each facility is arbirrarily set to three dmes e annual siifing

requirements for each fzcility. The si2ffing requirements for stari-up of ezch fzcility has

]
9

(S95 million + $78 million = $173 million) for materizals and supplies for swrt

Decontaniination and Decommissioning

The dacontaminztion and decommissioning (D&D) cost for each fzcility is arbitranly set
equal to three years of staff cost plus thirty percent of the total capizal cost minus the
contingency. The staffing requirements for each facility has been set 10 two years of the
annuzl. This leaves one year of stzff cost (863 million + 352 million = 3115 million) pius
thirty percent of the capital for material 2nd supplies.

The total capital is equal to the capital plus 2 forty percent contingency fzcior. Therefore the
capital value 1o be used for the decontzmination and decommissioning cost for materials and

supplies is equal to:

-~

Capital = $3,600 million / 140% = $2,571 million
The total capital cost is t2ken irom Tzble 9-18.
The cost based upon the capital is:

Capital D&D = 52,571 million * 30% = 3771 million

Thus the ozl D&D cost for materials and supplies is set to S886 million.

Summanons
Labor is set egual 1o the tota] value calculated in Table F-41:
Lzbor = $1,716 million

The totzl cost for materials and supplies is:

Operating = $837 million (Tzble F-38)
Strt-up = $173 million
Decontamination '

and Decommissioning = S886 million
Totz] = 51,896 million

F-103
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- . ha : : ) H P H Jas
Equipment purchase is set egual to the tomd valve caleulated in

Equipment = 3322 million

=
g

However local purchases are set equal 10,13 percent of the ol equi
19 are:

supplies cost. Therefore the values entered on Table 5-

Materials -

and supplies = 51,612 million
Eguipment 3274 million
Loczi purchases = $332 mullion

F-106
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undarground wasts storzgs itznks znd zncillary tank Tarm
squipment, (b) no cleanup or sizbilizziion of contaminziad
soil, and (¢} plizczmeni of an enginssrad survacs barrier a/z
over tanX Tarms and low-iave] wasis disposal vaulis. This
£0T trensmits the Closurs Enginzering D2tz Package to TWRS
Compiiance Pians as Rsv. 3, for DOZ-2L zpproval, per WHC-CM-
3-3, sacticn 12.7.
11, Reseiver Aemaris: . 12, Hajor Assm. Dug. No.:
n/a n/z LTt -
13, Permiz/Fermiz Azelicazi
i
14, Reguirsd Respense Sata:
n/2
—
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1Al 1= [be]] - Aporsval Raagon Orige Rt Cativrs
Rem (81 Dacument/Dramring No, Steet Rev, ) THbe o Daserodian of Jaua Desige tar actoe et
Mo Nao, Na, TransmiTed . nazsr Trana. Dizza- Diszo-
mimal $iion siuen
3 Closurs Technical 1 1 1
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|
afz $26.6/S14.6 |$26.6/514.8 |S28.8/514.5 ;526.6/314.67

Empred SST closuxe?

Empdzd DST

closura’ . |z/2 $4.4/82.8 !34.4/52.6 $4.4/S2.6  [S4.4/32.5

Tol 385 - $144/$130 15268/325-_1 $117/5103 1514213123

Notes:

S857 = single—stzi] tank
DST = double—shell ok

2 cost of gravel was ostimared from Aspendix’ A, Cost Barrier Matsrials
zuhiz mezer (=7) for 738,000 =7 of =at=ial, or 518,500,000, Thes are |
would be stadilized with the same growt midnes tsed for stabilizng the amcillary sguinmen: These
s bave 4 tonal void volume of 5,524 =, Toe cost of s grour was osimaied 30 50,44 per
leg== (xg) for Type VI cament, $0.047x7 for fly asd, od $18.50/= for sand S0 Pt 30, 7
165,300 kg of coment, the cost would e $14,900; 958,000 kg of {ly ash would cos 35,3007 azd
5.180,000 kg of sa=d (3,725 = of s2=d) would cost 359,700, The oml cast of is zrous is 3112300,
air soirminmesnt 294 itive was toimoues o

Taz cost of the warey was not caloulared, Thae cost of th

1)

umed 10 be nagligible,

*Tac cost of conorete was sstizmated 21 $0.14/kz for Type 71 camen:, 30.047% 7 for fiv ash, a2
00,040,

£.50/=¢ jor s2zd from Pit 30, For 135,000,000 kg of comen:, the sost wouid ne 32,1
157,000,000 kg of fly ash would cost 35,480,000; 1.260,000,000 kg of sad (1,300,000 =2 of sand)
would cost 333,200,000, Tae i cost of this grout is 330,780,000, The 2252 o7 t22 waler was no:
caiziizied, Toe cow of e air comwinses? additve was tokuows but assiimed 0 he segligibie.

A

i
!
3

s |

*Taz zost of solidifying the encillary equinment is based on the szme grout formulz 3s in zotes | and 3,
Toerz is 13,700 = of void spacs in the waciilary equipment for the SSTs 2=d t5e DSTs. The SST
2azillary equipment void space is 10.500 =2, aod the DST azeillary equipoment void space is 3,200 =,
Tor 35T zzcillary equipment, 210,000 k3 of cement would zos $29 400 £.350,000 kg of fiy ash
would cost 375,500; 17,400,000 kg of se=d (10,500 = of saad) would cost S701,300. Tae ol cost
of sabiliring the eocillary SST equipment would be $366,500. For DST 2zzillary squinmen:,

62,000 &g of cemeot would cost 38,550, 575,000 kg of ly ash would zost $23.000; 5,312,000 k3 of
sazd (3.320 = of saad) would cost 561,400, Tie ] cost of stadilizring the azelilary DST eguizmez:

13 553,350, The cost of watzr vms =of calouiaied, The cost of the air extrainmant 228itve was
tzxzows b essumed 9 be negligible. '

“I2z cosis for monitoring and maintemance goe reflected in Table 5-10 22d wers zot fmziurded in moge
sos:s.
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“Saosted SST closure includes filing the SSTs with grou! or gmavel (iz &2 c...‘.) =4 sz
a=cillary equrinment with grout. The cos2 of the gravel slinger was moxsown i was ssimard 3¢

$100,000. Tz is essemed thet the constucsen equipment 22d
onsits and meed 2ot Be prrthased,

1,2_:_1. Aveme #-—on-:s iz alrmady 2w :Zbiz

i J
*

TE—oded DST closurs inciudes Siting the DSTs with grout or gravel (in at order) and siabiliziag e
a:..--_ilx:y equipmest with grovs. T2e cost of the gravel shinger was wmkmown DUl was sstimsied 2
5100,000, Tae zost of the grow piaat 2nd dry mix plast erc woimown but wers ostzated 30 523
It is essumed thar consTucion eguipment azd lgheduny trucks arz alrzady avadl oDsits a2z

be purThased.




(dGikions of

Hy

4

i H vt

3103/3107.3

S81.1/575.6

$0.25/30.33

prchasest  [$57.5 $43.5/535.1 15130/3121 ’SS_.QIS’F [ 42.5/832.1

|siz7”|S141/5130  [$318/8304  |S181/5150 'sm/&\

TG _
, : : ' 625104,"({ JT%\Q’
PSS 1Ta

ot = zot agplizabie
"Avarzgs wrge for & sz loyze 22 TWRS 1s 357.11/howr, for 2 moz—=xemzi emaloves is
$32.35/z0un, =d for ¢ bargeining it :"-*Eoy-- is 391.31/mour (Besed on overozzd, the coommmec

+

support pool and gemaral and adeimiszmdve rates foumd fn Soft Reporiing oo Nowvez

crganization _ac'- 70000}, Lador cosis worz caiculazed tekdng the sl fows oo
3-2D aznd multplying by the avormgs wags. Ascillary equiproent subilizatios a=d
lahor costs wers included in both grout aad gravel swebilizadon. i was assumed that all dasigm,

_..g'_.._..:,. 2zd supervisory persommc!] wom oxampt, and thar 2] mdiztion a=d sonmmdiation workers

werz bargaining emip eoployess,

|
_-.n

"Marzrials 2=d supplies imzlude the tamk and ancillary equipment smbilizazion ma=ral

i

used 2 bamier comsiuciion over the tanks xud over the LLW Vauls (—-— 5z Exizmstv

]

TPA Preferred Altermasdives), Toey ineleds only maredials that cazzot be

TnLEITES s

A
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i1
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i
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aspralt coaning znd geotexdiz 2bnic for the bamrto fiv ash for the grour =ix). Al othey ==izqals fov

Eogit S b tatirts ) gibet -

sabilimzion zmd barier consriedon e Head o focal purchases. oose aumders wers caloulzzed &
.a;—;——-“* Barrizr Coxw by Commoonemi, Aspialt would cost $27,800,000 for 2ok harriers,
325,300,000 for exiz=sive pretTmaiment grout, 32,500,000 jor sx=msive proirmaimest glags, and
55,100,000 jor the Tri-Party Agresmient gizss. Geotextiles would zast $717,000 for tank bxrrisrs,
51,700,000 for sxizmsive pretsmamnen: grour, $284,000 for eximsive preirmaiment glass, sad S358 000
for Tri-Party Altzroarive glass, Fly ash would ees3 35,500,000 for z::- grouz stadilizazion opdca (e
for sazks xad encillary equipment): it would sox2 $137,000 for the gravel stabilizasion optica (for the
33.000-gallon ks «sd for excillery equipment). The zos of the grou: optios is isted frs, 2=d t3e
cost of o2 gravel opticn is listed second,

)
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Tomimement 1 tha oot 0F e r_'_-?' == :Jij’.:.: 2=d the copnorete

frosep b pe e oot

¥
.

sitmzzion optien.

the gravel slinger is assumed 5 cos? $100,000.

vehicles 22 assumed 0 be already onsiic 2zd do not have

pu . P
Local purnieses incluede the Type VI oo
P b be poazenntd m,-q:z-wn-q ‘..,.-{ 111 [er bpuT-ry

fi-
o
" og

gravel sabilizaton is second

optios, iod the cost of the conorere Mook aland, the
The doy mix plant a=d the comerete beich plast s ass:

Tzrarizls (\-'1::3. the excrpdons of aspiall, asplalt costing, azd
o
=

=02xile fabriz—these cosrs arx :'::'z-::::::' in
tank barmiers inciudz $57,500,000 for sarmier = "-"al' :o" grout smdilizatio
wd for gravel szbilimtion, the cost is $17,000,000. e cost of the grout

.
- ST S A ¢y - H H 3 -
AN other SexVY SODSTNALIOR oSl msnl szl igni-duny

= o be Dlrchased,
e sand, and the gravel vsed = ok azd azcillzqy

=arerialefooolies). Local Durztases of mazerial
g, D¢ 288t is 323,200,040,
sz
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Crizn A Cpten s
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Mozitoring a=d mainzemance aoniies to 2l phases of (o2 cle
eguipment siadilizatien, and barrier constmizgon),

laber rates arz Sesed oo i avemge wage of $130,000 per your for supervisers, az

year for laborers 224 2 clerifsecrnias
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"Touinment casts 1= besed oz ons tmoior with eashocnis an p

onTs gvely fivs yeams, .
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Notzs:

“T2e coanstusion scizdule Is taken Fom Tadie 5-12 aad assumes cozsmucdon inzludes siabilizadion
Lzuvities and harTior conmstrusiion. ...
Vafier & fast

oo ..o"-g :_.-" ._,a__. emgmss sehedubing gosmes 100 years of eperzZo=al sooirs!

“Beocause the stabilizzdsn oethods 2od the
~onstrzions, te 2moes of rL WL,

< _< D.. A. L. Bolét, J. D, Galbraizs, 1. S, Garfield, C. E. Goiberz, 3. A.
Jozzssn, M. I Xugfer, R, M, Marmsiza, R. J'. Parmazia, AL ;\". Prags, G, W, =L
eddizk, Z. . Siaattaug, L. M, Su== 7.1 Waldo, CL 2. W

Teranizznl Oprions Repor:, Rev, 0, ‘-r"v’:-EC~:? S18, "H:s:.._..v"c..s,. Haziord Comzzny, Rlctiazd,
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Yashingioz,
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Por AT

Rari=

i &

consulczon -

er 2013,2018/
: 2030,2033 | 202472080 | 2024/2030 e

[

Empoad SST
closure?! : n/a 201072024 | 201072024 2010/2024 | 2010/2022

et n/z 201972023 | 2019/2025 2018732022

P E

'Baged oz WIIC-Z240515, Tank Wasme Teohnizal Opiions Repors, (Scomer 22 2f. 1383)
"Tze swrvzozpleson dates for bamier cossirucdon for the m-sime disposal ditermarive is based oo

TC-SD-WMLEV-101 (MeConville 1995). I sins chemizal sizbilization deconmzization and
decommissioning —ds in 2013, Sarrier comstruation over the 13oXs beglng im—adizealy afer tRa
task; it e=ds 12 2030, In sime vimis ‘::::1 decontamizarion wad decommmissioning sods i 2018, a=d

i . . . 4. . - . e
barrizy comstnuiciion over the teoks begins immediagely 2for (oas sk, I sods o 2033, ZD/O'-/%""

-

.
Pl

sz 2nd womplziion dates fov Barmier comsimunzion for the zxizos

pot ‘-1......

“Tae st and zompledion daims for smmmtied S5T zlosure are Tased on 5z Tamk Tzres Reidevzl
Sequenes sthedvle fornd in WHC-SD-WM-ER-193. This scheduiz is reproduced in Apsendiz A,
Tasse fgwrss rxilem work ocourring sequendally (that is, 5o pasalls! opeszticns were used). Task

Tarm rersiav

stabifizztion 2ad z.....ﬂ::y squipment sabilizmtion begin a5 ooz as Tazk Farm rewieval opemzticos
=2d; Sarmier conswuszicn beging as soon 28 moks gad eociliary equipment ars siabilized.
Toe smiend ¢ {ett tgrms § H : - ;

Ize s zoTpietion dates for eopted DST closurs ars based upez the assumotion th
of azciilary equipment sabilivation can begia unzil treazment operztions =4, azd o barricr

by

constritiion 23 begin untl tanks aad wncillary equipment Rave besn stabilizad for cach tank slustar,
1:.:5 essuTToon was used because 30 schedule was gemernied for the reirieval sequemce of the DSTS,
Taose figurss r2ficet work octuming sequentially (i2at is, 0o zamllel opemtions warsz used),

-

Tor additional basii information, ses Az-endiz AL Tables AJ-AD 2=d A-11

ive preirmalmenst sfiarmatives asd
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Table 3-13. Comparison of Alternatives by Process Module for Retrieval ‘md Transfer:

(Mlllmns of 1995 Dollara)'

bS’l‘ .leflL\hlll” - 30 30 “ $2,508 $2,508 32,508
SST confinement $0 $0 $1,492 $1,492 $1,492
SST waste transfers - $0 $0 $1,956 $1,956 $1,956
SST subsurface $0 $0 $768 $768 $768:
barriers

DST retrieval, $2,198 $0 $1,306 $1,213 $1,306
DST waste transfers $272 $0 $458 $344 $458
MUST retricval $0 10 $74 $74 $74
MUST waste transfers 30 $0 $93 $93 $93-
Tolal $2,470 $0 $8,657 $8,466 $8,657
Notes .

NsT

58T

double-shell tunk

S-O=M

-Iw-d

“AZ

=
MUST = miscellaneous underground storage tanks
= single-shell nk
TPA = Pri-Party Apreement

YEor busis of estimte, see Appeadix A, Bockup to Table 5-13, Overalt Retricval Costs for no sction aliernstive,
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CPable 5-14. Comparison of Alternatives by Overall Cost Component for Retrieval and Transfer

(Millions of 1995 Doliars).

¥ ."}.‘
$1,930 50 $3,270 $3,210) n950  $3270

1

Operating? - $440 $0 $5,180 $4,990| "g4g70 $5:H861
)

Research and $100 $0 $210 $210 S0

Development® : ¥ |90 .

Total $2,470 $0 $8,660 $£8,470 790 $8:6607

Notes: ’ /P

TRA = Tri-Purly Agreement

For busis of capital cost estinute, see Table 5-15.

Mor busis of operating cost estimale, see Table 5416,

YReseurch nnd development cost is estimated as 5 percent of capital cost.
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Per fable.
>3 qu/_UP
Py A-GS
4o remore.
Sub'sv/z_é“'“
[t

C oo, CosTs fZe.cDUcﬂ-'D

Su O o (QMUW KS"TC‘

A

ATE 260-ATINMCSD

¢



Table 5-15. Compitrison of Alternatives by Capital Cost Component for Retrieval and Transfer

L : (Mliltons of 1995 Dollars)'.

Y ‘h{g{b}&}%:’in?: SR FE 3 b AWEF AT D ™

S g}gyi_gﬁgggs S

e Component: ! |

i3 %’%ﬁé ﬁ??‘ AN % H

Labor- ./~

Materials/supplics .- $190 %0 $330 $330 $330
Bquipment . | . $380] i $0 5660 $660 $660
l_ocul purchases . C$1001 0 $0 B 31541 $1601 . $160
Totl -+ -, |  $1,9%0). : so|  $3270 $3,270 $3,270

' Nl)lc’:‘ . . +

TPA = Tri-Purty Agreement
IFor expltal cost estimate, see Appendix A, D:{cktlp 1o ‘Fable 5-6, A-Construction Staff Hours.

*Cupital costs are nsstmed to be broken down as (ollows: lbor, 65 percent; materials and supplies, 10 pereent;
equipment, 20 percent; and locul purchises, S percent.
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Table 5-1 6. Compurlmn of Alternatives by Operaling Cost Component for RLIF!LV:\I and
' Transfer (Mliimm of 1995 Dollars)*.

e e-%ég, :

ot
e L

: 3\396 ) 30 $4,596 $4.427 $4,596
Malerials/Supplies | . $17] $0 $194 5186 $194
Equipment . o825 $0 - . $290 $280 $290
Local Purchases 81 307 . ) $93 $97
Total . $446 - %0 $5,177 $4,986 $s5.117

Note:

CTBA = Tri-Party Agreement
. Wt . '

Hior basis of estimnte, see Appentdix A, Dackup o Tuble 5-16, A-Operating Costs for “Tri-Party Agrecment nud
Bxiensive Separtion Allerantives, .
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\bh, 5-17, Comparison of Allernatives by Overall Schedule for Retrieval and Transfer
(C'\!Lndar Year blarl/CompILtwn Ddl(.)‘ (2 shu.ts)

i Sieanataindi w{&g@ ; el il NES3 L s ;
Conslructlon : : 20323/2039 998’/20174 1998’/201'}‘ 993’/2017*
. and
2082/2089
Operation _ ' 203572042 n/a 2001°/2023% | -2001°/2018¢ 2001°/2023¢
. L . and '
o 208572092
Monitoring and maintenance nfa . nfa nfa - nfa n/a
Decontamination and 204472051 n/a 2012772025 2012712020 20127/2025"
decommissioning '_ ; and
. - 20042100 | - 4 -
Research and development : onpoing/2003° n/a ongoing/2003° | ongoing/2003 | onpoing/2003°
Notes: : .

TPA = Tri-Party Agre.emcnl

‘e

*These atart/complele datea do not conslder the start/complete dates for the cross-site transfer line Project W-058 [purt of the trunafer system

for retrfeved single-shell tank (SST) wastesl. This project Is covered under the Draft Environmental Impact Statement, Safe Intesim Storage of

Hanford Waste Tanks, (DOB-RL 1994), Start/complete dutes for the remuninder of the waste transfer system for 88T wastes is nastmed
Lounded by the start/complele dates for S5T retrieva] systems, Start/complete dates for trunafer aystema for MUST wistes iire aasumed
bounded by the start/complete dates for miscellancous underground stonrge tank (MUST) retrievul aystema,

TTwo durations are shown: one for the first plnse of retrieval to new storage tanks and one for the second phase that follows the first by

50 years. For the no nction alternntive, no 88T wastes nre retrieved; therefore DSTs are not used for staging of $ST waste, Por thia
condition, the Tank Waste Technical Options Report (Boomer et at, 1993) estimate of DST reteieval duration (7 yenrs) Is used, Construction
is nssumed to have a 7-year duration, starting 3 years enrlier thun operations bised on WHC-SD-W211-CDR-002, Appendix DD (WHC 1994)

Decontamination and decommissioning is assumed of comparable durntion to construction (7 yeurs) and to start 2 years following completion

of retrievat aperntions, Start and finlsl dates for retrieval oprations see from Table 52 (Menp 1995).
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Table 5-17. Comparison of Alternatives by Overall Schedule for Retrieval and Transfer
(Calendar Year Start/Completion Date)'. (2 sheets)

Notes: (Continted)

Mixetuding 8871 C-106 (froject W-320) and DSTs SY-101 and 5Y-10) (Projest W-211) which nre covered under sepieate Nidional
Lavironmenta! Policy Act documentstion, the fiest double-shell tnk (5T to start construction is AW-]01 (Fackage | of Project We211) per

WIIC-SD-W211-CDR-002, Appendix 1) (WHC 1994). Construction of the first SST retrieval system does not singt before 2000 per Tri-Pasty
Apreement milestone M-45-04 (Beolopy et ul, 1990),

‘Completed construction of S8T retrieval systems is assumed to be one year prior 1o completion of retrieval from S85Ts, Seprember 30, 2014

per Tri-Purly Agreement milestone M-45-05 (Beology et al, 1990). DST retricval system construction and installation is assumed 1o precede
SET retrieval, since DSTx nre used ns staging wnks for 887 wastes.

Exeluding 85T C-106, DST S5Y-101, winl 8Y-103, AW-101 will be the first DST 10 operste in 2001, per WHC-SD-W21I-CDR-002,
Appemdix D (WIHC 1994), ’

*For the Tel-Pany Agrecment prefersed sftermive, DST retrieval is sstined 1o continue uatil completion of vitificmion spermtions, The
extensive separation aliernntive is assumed to have the same sehedule, Fog the no sepantions alersitive, vitrification operations are scheduled

1 be completed in 2018, DST retrievnl opermtions will be conducted (o support this schedule and will therefore also be conducted concursent
with, und completed ut the time of, or sharily afler completion of 887 retrievad aperations.

Il

"Decontumination nod decommissioning of retrieval systems is nssumed 10 stast with initintion of tank Firm closure sctivities pec Tri-Pany
Agreement milestone M-45-06-T3 (Beolupy et ab, 1990),

*Decontuminntion and decommissioning of retrieval systems is nssumed 1o be completed two yenrs nfler completion of cetrieval apertions,

rri-Party Agreement milestone M-45.03-T1 (Beology et l. 1990).
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‘able 5-17. Comparison of Alternatives by Overall Schedule for Retrieval and Transfer
(Calendar Year Start/Completion Date)t. (2 sheets)

Boomer, K. D., et al., 1993, Tank Waste Iecluumi Options Report, WHC-EP-0616, Rev, 0, Westinghouse Hanford Compuny, Richlund,
Wushington. _

DOR-RL, 1994, Draft Envirommental Impact Statement, Sofe Interim Storage of Hanford Tank Wastes, Huanford Site, Richland, Washington
DOL/EIS-0212, U.S. Deparument of Bnerpy, Richlund Operstions Office, Richland, Washington,

Beology, IPA and DOR, 1994, Mmﬁ}n! Federal Facility Agreement and Consent Order, 2 vols, ns nmended, Washington State Depurtment of
Beology, U.S. Bnvironmentnl Protection Agency and U.S, Departient of Baergy, Olympin, Washington.

Meng, C. D., 1995, No Disposal Action Engineering Data Package for the Tank Waste Remediation System Enviropmental Impact Statement
WHC‘SD-WM—EV-O” Rev. 0 Wcslinglmusc lianfurd Cumpnuy, Richlnnd, Wnshington

WIHC, 1994, Cunccplm:! Dr.tign qurt Indtlat Tm:k Retrievat Sy.ncnu, bejl.c'l W-?.l! WHC-5D-W21[-CDR-002, Rev. 0, Westinghouee Hanford
Company, Richiand, Washingion,

/'. -‘\ ' S

M

-
P

-
-~

LEO-AT-INA-ASD

TATY

0



£9-v

" Backup {o Table 5-13. Overall Retrieval Costs for Tri-Parly Apreement and

thcus:w, .Scp.irduons Alternatives (2 shu,ls)

-éS;I‘s Ll
Retrieval . .

Arm-based - $283 13,514,932 - $1,069 $0 $57 $1,408

Sluicing $579 6,224,163 $492 | 10 $29 $1,100.
Confinement

Arm-based $587 11,080,075 $876 $0 $29 $1,492

Sluicing $0 0 $0 $0 $0 40
Barriers $390 4,540,061 $359 10 $20 $768
Transfer ’ :

Pipeline ~$408 19,329,408 $1,528 $0 $20 $1,956

Container $0 -0 $0 30 $0 $0
SST Total = $2,247 54,688,639 $4,324 $0 - $155 $6,725
DSTs ' ‘ '

Retrieval

Mixer pumps $916 3,172,608 $251 $0 $46 $1,213

Sluicing - - 548 | - 541,987 $43 %0 $2 $93
Transfer .

Pipeline - %0 5,798,822 | $458 $0 $0 $458
DST ‘ol = [ $964 .9,513,418 $752 $0 $48 $1,7164
MUSTs
Retrieval

Sluicing $39 421,546 - $33 $0 2 $74

M-C
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Backup lo Table 5-13. Overall Retrieval Costs for Tri-Ps ity A;,rcum,nl and
Bxlensive Separations Alternatives (2 sheets).

Transfer

Container $23 870,998 $69 $0 $1 $93
MUST Total = : $62 1,292,544 5102 $0 $3 $i67
Retrieval = - $3,273 65,494,600 $5,177 50 $207 } $8,657
Nulcs‘:

“DET ' a  double-shell tank
MUST = miscellnneous vaderground storape fank
- 88T = single-shell tank

i . .
As {ndieated in Section 5.0, the values in these tnbles nre bmported from speeadshect entevlations,

The number of significant
ligures shown does not inply levet of necurncy or degree of confidence in the estimanted values,
. .

. + .
Sce Notes to Backup Table 5-6 Construction Staff Hours for capital cost basis,

See 'I'nblc 5-1 und ‘Table 5-16 for opernting cost stff hours nnd bissis.

D&D cost blms Is included in operating cm.!. nnd is based on cnlomlnncnl in place, per the Hanford Mission Plag,
DOREIRL-92-102, .

*

Opcralmg cosh iuchtdes startup cust.

Retrievnd R&D eost is nssumccl to hc 5 percent of retrieval enpital cost, except R&D cost for-arm-based 88T retrieval includes
ndditional $43 million for SST retrieva) 1est fucility,

Buomer, K. D., et al., 1993, Tank Wasie 7rf.hnunl 0["'”’”-" Report, WHC-EP-0616, Rev, 0, Westinghouse Hanford Company,
Richlnnd, Washington, e

A
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13. Overall Retrieval Costs for No Separa

tions

Alternative (2 sheets).

. . ‘m Lo
Retrieval

Arm-based $283 13,514,932 $1,068 $0 $57 $1,408

Sluicing - $579 6,224,163 $492 $0 $29 $1,100
Conlinement

Arm-based $587 11,080,075 $875 $0 $29 $1,492

Sluicing 30 - 0 $0 $0 $0 $0
Barriers $390 4,540,061 $359 $0 $20 - $768
Transfer '

Pipeline $40 19,329,408 $1,527 “$0 $2 $1,955

Conlainer $0 0 $0 $0 $0 $0
SST Tolal = $2,247 54,688,639 " $4,320 $0 $112 $6,123
DSTs
Retrieval

Mixer pumps $916 2,379,456 $188 $0 $4 $1,150

Sluicing 548 400,490 $32 $0 $2 $83
Transfler ‘ .

Pipeline . - 30 4,349,117 $344 $0 $0 $£344
DST Tolal = $964 7,135,063 $564 $0 $48 $1,576
MUSTs
Retrieval .

Sluicing $39 421,546 $33 $0 $2 $74
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0

T'ransfer _

Confainer $23 870,998 $69 $0 $1 $93
MUST Total = $62 1,292,544 $102 $0 33 $167
Retrieval = © $3,273 63,116,246f  $4,086 $0 $207 $8,466
Nul;.'s:

DST e double-sheli (nuk

MUST =  miscellnneous undergronnd stornpe tink
. 5817 & siaple-shell ik . .
. : o
As indiented in Section 5.0, the valies in tese tables are imported from spreadsheet enleulitions, The sumber of
sipnificant figures shown does not imply level of sicenrncy or depree of confidence in the estimpted values,

See Notes to Buckup Table 5-6 Construetion Stafl houes for capital cost basis.

Sce ‘Table 5-1 sud Table 5-16 for aperating cost staff hours and basis,

D&D cost s iucluded in operating cast, and is based on entombment in place, per the Hanford Mission Plan,
DOBML-93.102, -

Opl:rmlllg cost fncludes stunup costs.

Retrieval R&D cost is asswined (o be § pereemt of retrievad capital cost, except R&D cost for arn-based S8T retricvnl
afso Includes ndditional $43 million for SST retricval test fucility,

Boomer, K. D., et al,, 1993, Tank Waste Technical Options Report, WHC-EP-0616, Rev. 0, Westinghouse Hanford
Company, Richinnd, Washington,
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B'lckup to Table 5-13. Ovt.r.lll Retrievat Costs for No Dl.‘:])O.‘ull Action Allcrn.\hvc (2 she

cls).

T *“%% i
Lt l%’iﬁl«h
5857
Retrieval
< Arm-based $0 0 $0 $0 30 $0

Sluicing 50 0 $0 0 $0 $0
Confinement

Arm-hased $0 0 $0 $0 40 $0

Sluicing 30 0 30 $0 $0 $0
Barriers _$0 $0 $0 $0 $0 1
‘Transfer

Pipeline 30 0 $0 $0 $0 $0

Container $0 0 $0 $0 $0 - 30
SST Tolal = $0 - 0 $0 $0 $0 $0
DSTs™
Retrieval . :

Mixer pumps ' $1,832 1,850,688 $149 $0 $92 $2,072

Sluicing - $96 316,159 $25 $0 $5 $126
Transier _ : '

Pipeline $0 -3,382,646{ - $272 $0 30 921
DST total = $1,028 5,549,493 $446 $0 $96 $2,470
MUSTSs
Retrieval

Sluicing $0 0 $0 $0 30 30




0L~V

! r.tnsﬁ.r

llackup lo 'l‘ablt, 5-13. OVLr’l“ Rt.lr:t.v.li Cosls for No Dlspos.\l Acllon Allcrn.\llvc 2 shu.ls)

Conlainer 30 0 $0 $0 $0 30
MUST Total = 30 0 $0 $0 $0 $0
Retrieval = $1,928 5,549,493 $4406 $0 $96 $2,470
Notes: . i

TPST = double-shell tank
MUST = miscellnneons underground stornpe tink

88T = siugic:shell.umk " .

*

4
As indicated in Section 5.0, the values in these tables are imported from sprendsheet enleulalions,  The pumber of significant ligures
shown does not imply tevel of accurney or degree of confidence in the estimated values.

See N'ules to Backup Table 5-6 Cuuslruc_liun StufT hours for capital c:.>st Litsis.
~See _'l'nble 5-1 and Tuble 5-16 for aperating cost staff hours and basis,

D&D cost it included in upnmli;m t:ust:

Operating cost incin;d;n st:‘n’rlu{i cosls.

Retrieval R&D cost is assumed to be § percent of retrieval capitad cost,

Doomer, K. D., et al., 1993, Tunk Waste Irchnlcni Opiions Report, WHC-EP-0616, Rev, 0, Westinghouse Hanford Company, Richland,
Washinglon,

-GS-OREM
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Backup (o Table 5-16. Operating Costs for Tri-Party Agreement and
ns Alternat

Retrievn)
Arm-based 33.56% pnl o 24 6 1068 160.06711) 16| 13,514,932] 2,385,568] 601,321 10,528,047
Slui‘cing 13.83% 287 t20 29 1381 21187919 16 6,224,163 2,602 428 628,922 2,992,801
Conlinement : . -
Armn-bnged 31.56% ) 1124 232 91 80%; 377.18121 J61  31,080,0751 2,286,991 897,052 71,896,012
Stuicing 7N.8% 0 0 0 0 0 16 0 0 0 iy
DBarriers 100,00% j12.4 232 9.1 80.1 1124 22 4,540,064 937,094 367,867 3,235,099
Transfer ) !
Pipetine 100,00% 658 245 82 a 658 16] 19,229,408 1197120 2,408 H121 9,723,456
Contniner 0.00% 593 221 Kb, 293 0 16 ¢ 0 0 0
587 sub-totad = 54,684,639 15,409,2107  4,903,695{ 34,275,734
DETs
Retrieva)
Mixer pumps 100.00% T2 28 9 a5 n 24 3,172,608 1,233,792 96,5761 1,542,240
Sluicing 21.43% 574 24 5.8 21.6 2.3 24 541,987 . 226,615 54,765 260,607
Transfer
Pipeline 100.00% 131.6 49 16.4 66.2 131.6 241 5,798,822 2,159,136 722,650 2,917,006
DST subtotal = ' 9,513,418 1,619,542 T AT, 098 4,719,484
MUSTs
Retrieval
Stuicing 100.00% | 14.35 6 145 6.9 14.35 16 421,546 176,256 42,595 202,694
Transler ' )
Contniner 100.00% 29,65 11.05% 395 14.65 29.65 16 870,998 324,605 116,015 430,354

A

;NM-QS-DH

)
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Backup 1o ‘Table 5-16. Operating Costs for Tri-Party Agreement and

Extensive St.p.\ralmns Allummvu, ! 5!1u.l.s)

3’11\1\! ?ﬁfﬁ%&i’ﬁgﬁ* iw;lghl”ﬁg‘g g‘m’*”

"’2’::\# *:3355-\-' % G 9:*!*‘&%'4:95: b

MUST sub-tots] = 2)2 544 158,630 431,053
TOTAL = ' 65,494,600| 19,529,6141F  6,236,3161 39,728,671

Notes:

DSYT = . double-shelf tank
MUST =  miscellnneous underground stornpe l.mk
S8t = single-shel} t:mk :

As indicated n Section 5. 0 the values in these tables nre imported from spreadsheet cafeulations, The number of sipnifieant figures shown does ¥
not fply Iwel of nccmncy or degree of cnnﬁth.m.t. in the estimuted vadues, |

*
&

- 88T rt.lm.vnl mmunl stafl huurs nrc based on WHC EP.0616 (lluumer et al, .1993), Tubles F4-5 and F4-16, with Maistenance BU reduced (4 1o

necount for 143 longer SST retrleval (16 yrs vs 12 yrs), per Tri-Party Agreement schedule,

887 confinement angunt staff hours tre b:uspil an WHC-EP-0616, Table FF7-13 (maximum of allernatives),

s,

K

A-GS-0EM
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Backup to ldl)ll. 5-16. Operating Costs for Tri-Party Agreement and
Extensive Separations Alternatives (3 sheets).

Notes: (Ce;nt‘inuutl)

© 88T subsurfuce hnrrius nre lm-ccd on nssumed 10 pereent of confinement sannual st
operational supporl.

.

L ‘ .

SS’I‘ witste dransfer muumi stuff hours are bused on WHC-EP.0616, Tuble K-S,

Subsurfnee birrier operntivns assumed required 6 years longer it SET retrieval operitions, based on Tri-P
. ' +

Mixer pump DS'I‘ rclrit:vul snnuad staff hours are based on WHC-EP-0616, Table 5.4,
Assumes 6 DITs w:!i require shiicing following mixer pump operntions to meet closure eriteria,
' l
Sluicing Db'l re!ne\mt muuml sluﬂ‘ hours tre nssumed 20 percuut {~28/149) of 88T sluicing stall Iumrs.
1 ) ¢

DST waste tmnsfcr_nmmul stufl lmurs wre nssumcd 2() pereent (~28/149) of 88T waste teansler staff hours,

4 .

MUST retrieval siaff Imurs nre nssumed 5 [u:n:l:nl of 85T retrievat staff hours (~ 10 x MUST val /88T vol.)

MUST waste transfer stnff howrs ; fiee nssumed 5 pereent of SST transfer stafl hours (~ 10 x MUST vol./SST vol.) for cont

(nsstmes pipelines not nvailuble),

Assumies no dnerease in WHC-EP-0616 stafll estimntes, for staging/blending in DSTs,

Seaff hourstunld time eqnivalent = 1836

Dovmer, K. D., et nl., IQ‘jJ, Tank Waste Technical Options Report, WHC-EP-0616, Rev, 0, Westinghause Hanford Compuay,

alf hours, for eryopenic or nir cireulation barriers requiring

Party Apreement M-45 nilestones.

ainer transport

Richlund, Washinpton.

A
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Backup lo l.\bl(. 5 16 Opumtmg, Cosls for No SLpdr.xtzons A!u.m.mv:_ (3 sheets).

Retrievn! . . ) .

Arm-bnsed 33.56% 131 242 6t 1068 460.067114 16| 13,514,932 2,385,568 601,321% 10,528,043

Slujcinp 71.83% 287 120 29 138] 211.879195 16 6,224,161 2,602,438 6289220 2 992 KO
Coalinement ' :

Arm-bused 33.56% 1124 232 Y 801| 377.181208 16| 11,080,075 2,286,991 897,052] 7.896,002

Sluicing 13.83% 4] 0 Lt 0 Q 16 0 0 0 uf -
Barriers 100.00 % 1124 232 9.1 80.1 1124 22 4,540,061 937,094 16T 5G7H 3,235,099
Fransfler )

Pipeline t00.00% 4658 2451 g2 314 658 160 19,329,404 T.197,i20 2,408,832 ‘),'I'ZZ!,-!S(:I

(.‘onu_lincr 0.00% 591 221 79 293 0 16 0 0 0 §!
SST sub-total = 54,688,639] 15,409,210  4,903,695] 34,375,734
D51
Retrievad U y

Mixer pinsnps 100.00% 72 28 9 as T2 18 2,379,456 925,344 297,432 1,156,6R0

Sluicing 21.41% . 574 24 5.8] 276 12.2 18 406,490 169,961 41,074 195,455
Transfer ,

Pipeline 100.00% 131.4]. 49 16.4 66.2 131.6 {8 4,349,117 1,619,152 541,987 20877174
DST sub-luhtl " . 7,135,063 2,714,657F 0 880,493F 13,539,910
MUSTs
Reteieval ) .

Stuicing 100,00% 14.35 6 .45 6.9 14.35 16 421,546 176,256 42,595 202,694
Trunsler )

Coutniner 100,00 % 29.65 [1.05 3.95 {4.65 29.65 {6 870,908 324,605 116,015 430,558
MUST sub-toml = 1,292,544 300,861 158,610 411,051

7N

CAA-GS-DEM

)
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Backup to Table 5-16. Operating Costs for No Separati

el
Lttty

i,ﬂﬂ.’&.«iﬁ

63,116,246] 18,624,728] 5,942,818 38 548,499

Nustess

DST = double-shel} mnk
- MUST = miscellaneous underpround storage tank
SSF = single-shell tank

As indicuted in Section 5.0, the values in these tnbles are imported from spreadsheet cateutations.

The vumber of significant lipures shown
does not imply level of nceuracy or degree of confidence in the estimated values.

SST reteieval annunl saff hours sice bused on WHC-EP-0616 (Boomer et af, 1993), Tables Fd4-5 and F4-16, with Maintenunee U reduced 174
to necount for 113 longer SST retrieval (16 yrs vs 12 yrs), per Tri-Pufty Agreement schedule,

S3T confinement sanual staff hours are based on WHC-EP-0616, Table F7-13 (maximum of alternntives),

+
.

]

0 CARE L80-AT-INA-GS-DEM
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Backup (o Table 5-16. Operating Cosls for No Separations Alternative (3 sheels).

Nuoles:

Boomer, K. D., el al., 1993, Tank Waste Technical Optivns Report, WIIC-EP-0616, Rev. 0, Westinghouse Hanlord C

(Continued)

SST subsurface barriers are based on nssumed 10 pereent of confinement annual stall hours, for cryagenic or nir eirenlation bareiers requiting
operationnd support,

SST waste tansfer annuat staff hours are based on WIIC-EP-0616, Tuble FB-S.

Subsurfuce barrier operntions are assumed required 6 years lonper that $ST retrieval operations, based on Tei-Pucly Agreement M-45
sifestones,

Mixer pump DST retrieval aanuad staft hours nree bnsed on WHC-EP-0616, Tible 1°5-4.,
Assumes 6 DSTs will require stuicing following mixer pump operntions to meet closure criteria.
Sluicing DST. retrievid anmiai saff hours assumed 20 percent (~28/149) of 88T shuicing staff hours,

DST waste tnnsfer annual staff hours nsstned 20 percent (~28/149) of 8T waste tenosfer stafl bours,

"MUST retrieval g¢tnff hours assutned 5 percent of SST retrieval-stafl hours (~10 x MUST vol JSST vol)

MUST waste transfer stiff hours assumed 5 percent of S§T teansfer smff hours (~ 10 x MUST vol IS8T vol ) for cont

ainer transport (assupes
pipetines not avnilable).

Assume no increase In WHC-EP-0616 staff estimmtes, for staging/blending in DS,

Sudl hours/ull time equivatent = 1836

ompany, Richland, Washington.

“INA-AS-OEM
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B.t(,kup lo l.ll)IL 5- 16 Opf..r.uuq, Coals for No Dmpos.ll Action Alu.rn.mvt, (2 sheets).

Retrieval

Arm-hnsed 313,56% 121 242 61 1068] 460.067114 0 0 1] 0 0

Shuicing T1.83% 287 120 29 138] 201.879195 0 0 4] 0 Q
Confinement )

Arm-based 33.56% 1124 232 91 OV 377.181208 0 0 0 0 0

Sluicing 13.83% 0 0 0 0 0 0 0 ] 0 0
Hurriers 100,60 % 112.4 23.2 5.1 ROt 112.4 0 0 0 0 1)
Trimsfer .

Pipeline 100.00% 658 243 82 33 658 ] 0 0 0 f

Comtniner 0.00% M 224 79 291 0 0 0 0 0 0
587 sub-lotad = . 0 0 0 0
DST:
Retrievnl . .

Mixer pumps 100.00% 7 28 Y a5 iy i1 1,850,688 Ty, 12 231,226 894 640

Stuicing 21.43% 57.4 24 5.8 21.6 12.3 14 116,159 132,192 ©OL 946 152,021
Transfer

Pipeline 100,00 % 131.6 49 164 66.2 131.6 14 3,182,646 1,259,496 . 421,546) 1701 605
DST sub-totnl = 5,549 494 2,511,400 GR4 828 2,751,266
MUST:s
Retrievant

Stuteing 100.00% 14.35 A 1.45 6.9 14.35 0 0 0 0 0
Transler s

Contniner 100.00% 29.65 11.05 3.95 14.65 29.65 0 0 ¢ 0 0
MUST sub-toty] = 0 0 §] ¢
TOTAL = 5,549.484] 2,011,400 684, 828]  2,751,266).

S-0=M

W-C
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Backup to Table 5-16. Operating Costs for No Disposal Action Alternative (2 sheets).

Notes: . .

DST = double.shell tink
MUST = miscellaneons underpround stocge tunk
58T = sinple-shiell tunk

-
i

As indicnted In Secrion 5,0, the values in these tubles are imported from spresdsheet enlenlntions. The number of signilicnat Npuces shown
does nut limply level of seeuracy or degree of confidence in the estimated vidues.

Mixer pump DST retrieval mnunl staff hours are based on WHC-EP-0616 (Doomer et al. 1993), Table £5.4
Assumes 6 DSTs will require sleicing following mixer pump operntions to meet closure eriteria,
Sluicing DS'I".rclrievnI annunl staff hours are nssumed 20 percent (~287149) of SST sluicing stalT hovrs,

DS waste transfer annusl stoff hours nee nssumed 20 pereent (~ 287149) ejf SET waste transfer stafl hiours,

Boomer, K. D., et al., 1993, Tank Waste Technical Options Report, WHC-EP-0616, Rev. 0, Westinphouse Hanford Compnny, Richland, Wishingion.

——
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Backup to Tible 5-16. Operating Costs Breakdown for Tri-Parly Agreement and Bxtensive S

Nit3bhn

(2 sheets).

eparations Alternatives

e

o T
WHC labor:
£X #01 $39.52 19,529,614 n/a 22.50%|  $945,467,6731 24.50% | $1,177,107,253
NIZ #00- $15.47 6,236,316 n/a 22.50%)  $118,182,865| 24.50%" 147,137,667
110] #06 $28.59 | 39,728,670 n/a 22.50% $1,391,407,2?'I- 24.50% $1,732,302,060
Materialg Al nfa n/a 9.35% nfa nfi inel, $285,762 ,099
Purch., Sves. " n/a n/a 16.95% | nla n/a incl. $518,109,214|
Other Cont. i3 n/a n/a 23.56% n/a nfa incl, £719,971,086
Site Sves #4 n/a n/a 9.36% | o/ n/a incl. $286,046,675
Internal Chrg. - K3 nfa n/a 7.80% 1 n/a nfa incl, $238,463,136
IRM/BCSR 16 n/a n/a 2.37% nfa n/a incl, $72,491,457
[N Program: FY94 % of Aclual % of Total = $5,177,392,148
CE BAC ($M) |40 + 7} ACWD ($M) | 710 -+ 17
o -+ 1 145.7507(100.00% 128.8883} 100.00% BREAKDOWN OF OPERATING COSTS
FOR RETRIGVAL
8 9.4223) 6.46% 12,05 9.35% Category Rate  [Total
W2 23.9895] 16.46% 21.8476] 16.95% Labor 88.78% | $4,596,540,008
#3 25.1576f 11.26% 30.3597 23.56% Mat'l/Supplies | 3.74% $193,617,517
#4 11.5042| 7.89% 12.062| 9.36% Equipment 5.61% $290,426,2775
#5 13.0222] 8.93% 10.0555] 7.80% Local Purchases| 1.87% $96,808,758
#o 1.5236] 1.05% 3.0569; 2.37% Total = | $5,177,392,648
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Backup to Table 5-16. Operating Costs Breakdown

for “Tri-Party Agreement and Extensive Separations Alternatives
(2 sheets).

Noles:

As indicnted in Section 5.0, the vidues in these mbles nre fmported from spreadsheet ealeulntions. The number of significnnt fipures shown
daes not imply level of nceurucy or depeee of confidence in the estimated vidues, ) :

WIC Labor stnff hours stre from Dackugp to “Fable 5-1 Operating Staff hours,
WIC labor rates and overhend rates are from FDS for TWRS for fiseal yeur 1995,

In ealeutntion of opernting costs, pereentages plven for materinl, purchised services, other contrnciors, site services, internal clieges, snd 1M
are o peseentuge of WHC tebor plus overhemd, based on the 1N program 1994 fiscal-year-to-dite netuad spegding through July.

In culeulntion of hrenkdown of operating costs, cost elentent b, materints, is estimated 10 be disteibuted 40 percent to muteriaks/sopplies, and
60 pereent to squipment, '

.
Y

L}

.
¢ .

b enleudution of brenkdown of opermting costs, local purelnses is estimated to be 20 percent of cost element 2, purchased services,

-~ Yo
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WHC Labor: B

EX #01 $39.52 | 18,624,728 n/a 22.50%|  $901,660,332] 24.50% [ $1,122,567,113

NI #00 $15.47 5,942,818 n/a 22.50%)  $112,620,858| 24,50% | $140,212 968

BU #06 $28.59 | 38,548,699 nfa 22.50%¢ $1,350,081,448] 24.50% | $1,680,851 4073
Materials - 41 n/a n/a 9.35% n/a n/a incl. $275,205,425|
Purch. Svcs. A2 nfa nfa 16.95% nfa nfa incl. $498,969,132]-
Other Cont. 73 nfa nfa 23.56% nfy nfa incl. $693, 373,188
Sife Sves #4 . nfa n/i 9.30% nfa n/a incl, $275,479 480
Internal Chrg, S nfa n/a 7.80% | n/a nfa inel, $229,653 189
IRM/BCSR 16 nfa n/a 2.37% | ofa nfa inel. $69,815,391
IN Program: Yo4 % of (thru Aug) | - % of Total = $4,986,128,498

CE BAC ($M) | #0 -+ #7 [FY'TD ($M)] #0 + 17 '

#Go -+ K7 145.7507] 100.00% 128.8883] 100.00% BREAKDOWN OF OPERATING COSTS
FOR RETRIEVAL

#1 9.4223] 6.46% 12,051 9.35% Category Rale  |Total

"2 23.9895| 16.46% 21.8476] 16.95% Labor 88.78% | $4,426,731,908

#3 25.1576] 17.26% 30.3597} 23.56% Mat’l/Supplies 3.74% $186,464 864

#4 150421 7.89% 12.062] 9.36% Equipment 5.61% $279,697,296

#5 13.0222] 8.93% 10.0555] 7.80% Locid Purchases | 1.87% $93,232,432

#6 1.5236] 1.05% 3.0569] 2.37% Total = [ $4,986,128 408

LN

-0

-
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NG

L1607

A

¢



8-V

'

Backup (o Table 5-16. Operating Costs Breakdown for No Separations Allernative (2 sheets).

Noles:

As Indicnted In Section 5.0, the vilues fn these tables are Imported from spremdsheet caleulntions. The number of sipnificnnt fipures shown does
nut imply level of aceunicy or degree of confidence in the estinued values.

: . ! . :
WIHC Labor staff hours are from Dickap to Tuble 5-1 Operating Staff hours (= 2x DST operating stafl howrs),

WIIC Inbor rtes and overhend rates are from FDS, for TWRS, for fisenl year 1995

In enleulition of opernting custs, percentipes given for mutering, purchased services, other contractors, site services, imternnl charpes, nnd 1M
are 4 pereentnpe of WHC Libor plus Overhend, based on the IN program 1994 fiscal-year-to-date setual spending through July.

- I caleutation of breakdown of operating costs, cost element I, materints, is estimated to be distributed 40 pereent to matecialsfsupplics, nod
: ) ) .

60 percent to equipment,
. +

14
tn ealentmtion of brenkdown of opernting costs, loeal purchases is estimated Jo be 20 percent of cost clement 2, purchnsed services.
* . &

1 * 3 .

] .

.
-~ - .
/.- . —

' : ) :
1 r
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-\hrVHC -L:\bor:

EX

01 $39.52 2,111,400 n/a 22.50% $102,217,097] 24.50% | $127,260,286

NE #00 $15.47 684,828 n/a 22.50% $12,978,004( 24.50% | $16,157,615

BU 7106 $28.59 | 2,753,266] i | 22.50%|  $96,426,947| 34.50% | §120,051 549
Materials I nfa nfa 9.35% n/a n/a incl, $24,632,235)
Purch. Sves. 2 n/a n/a 16.95% | n/a hin incl. | $44.660, 184
Other Conl. 13 n/a nfa’ 23.56% nfa n/a incl, $62,060,353
Site Sves I nfa nfa 9.36% nfa n/a incl. $24,656,765
Internal Chrg. #5 nfa nfa 7.80% . n/a nfa il $20,555, 140
IRM/BCSR _ Il(é nfa n/a 2.37% n/a nfa incl. $6,248,820
IN Program: Y94 % of. (thru Aug) % of Tolal = $446,282 946

CE BAC (§M) ] 4O - 47 [FYTD ($M)] 4O -+ 17

#0 -+ i 145,750 100.00% 128,88831 100.00% BREAKDOWN OFF OPERATING
_ COSTS FOR RETRIEVAL

I 9.4223] 0.46% 12.05| 9.35% Category Rate  [Total

W2 23.9895| 106.46% 21,8476 16.95% Labor 88.78% | $396,214,387

13 25,1576} 11.26% 30.3597 23.56% Mat'i/Supplies | 3.74% $£16,689,520

4 11,5042} 7.89% 12,062} 9.36% FEuipment 5.61% $25,034,270

#5 13.02221 8.93% 10.0555] 7.80% Local Purchases | 1.87% $8,344,760

H6 1.5236] 1.05% 3.0569{ 2.37% Tota = | $446,282,946}

A S DA

+
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Backup to Table 5-16. Operating Costs Breakdown for No Disposal Action Alternati

AY
. .

ve (2 sheets).

Notes: ‘ '

As indicuted in Section 5.0, the values In these tables are bmported from sprendshect enleulntions. The number of significnnt figures shown
does not imply level of aecuracy or depree of confidence in the estimted values,

WIHC Lubor staff hours e from Buckup to Table 5-1 Operating Swff hours (= 2x DST operating stafl hours),

WHC Inbor rates nnd overhend enles are from FDS, for TWRS, for fiseal yeitr 1995

.
.

In ealeulntion of vperating costs, percentages piven for material, purchased services, other contractors, site services, internil churpes, und (M
sre a pereentnge of WIHC Labor plus Overhead, based on the IN program 1994 fiscal-year-o-date netund spending throngh Tuly,

In entenlution of brenkdown of opending costs, cost efement §, st

erinls, is estimated to be distributed 40 pereent 1o muterinls/supplics, nod
60 percent to equipment, '

Inn enleultivy of beenkdown of opeling costs, loend purchuses is estinttedi{o be 20 percent of cost clement 2, purchnsed services,
. : 2 i
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Table 9-17. Overall Cost Component. (Millions of 1993 Dotlars)

Research and development

Repository fes

Other related costs

Total

Notes:

"Total expital cost includes 40% contingency. Coatingency is excluded from other
costs,

“Includes start-up, decontamination and decommissioning, and monitoriog and
maintenance costs.

3Pg. 130 of Boomer 1994, which was based on a draft of the Tank Weasre Remediarion
System Mulii-Yeer Program Plan (MYPP) (WHC 1994).

“Other rzlated costs are costs defined in the MYPP that should be included in the total
costs, but are not directly related to opermtions.. These costs are:

Program masnagement §1,180
Operations and maintenence 4,290 ( <l A’SQL)
Taok farm safety 440
Tank farm upgrades 1,720
Characterization 933
Tota] $8,563

Rouand to $8,600 million. Thess costs are taken as total unescalated costs from the MYPP.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. 8. Garfield, C. E. Golberg,
C. E. Leach, D. E. Mitchell, F. D. Nankani, E. J, Slaatheug, L. M. Swaason, T.
L. Waldo, &nd C. M. Winkler, 1994, Tank Weaste Remediation System Facility
Configuraiion Study, WHC-SD-WM-ES-295, Westinghouse Hanford Company,
Richland, Washingtoa.

WHC, 1994, Tank Waste Reamediction System Multi-Yezr Program Plan, WHC-§P-1101,
Westinghouse Hanford Company, Richlend, Washington.
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Table 9-16. Process Module: Overall Cost.
(Millions of 1995 Dollars)

Sludge wash 210
Cesium removal 980
Centralized facilities ) 520
Low-level waste vitrification 2,900
Low-level waste disposal 290
High-level waste vitrificadon 3,000
High-level waste transportation 31
High-level waste disposal 5,900

Total $13,800

9-24
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'I'able 9 17. Ovr.rall Cost Componcnt (Mﬂhons of 1995 Dollars)

Capital
Operating

Resgarch and development
cho'sitory fee

Total

Notes:
"Totl capital cost includes 40% coatingency. Coatingency is excluded from other costs.

Includes etart-up, decoataminstion and decommissioaing, and moaitoring and muintenance costs for
process facilities. Docs not include costs associated with routine tank farm operstioas {estimated at $4,340
millica (1995 dollars]). Also does not include costs wssocisted with TWRS program management
characterization, tank farm upgredes, single-shell tank saltwell pumping, and tank farm safety.

Pg. 130 of Boomer 1994, which was based on 2 draft of the Tank Waste Remediation Systerm Mulii-Yeor
Frogram Plan (MYFPP) (WHC 1994).

*Table D-8, TRW 1995, estimates the repository feé for the TPA Alterpative (Case 2-55C) would be $112
million lower than the estimated repository fee for Case 1C, using the TRW Total System Life Cycle Cost
(TSLCC) model developed for the Office of Civiliza Radicactive Waste Management. Per isformal
coquuunications with Mr, Doa Nitti of TRY on 5/31/95 and 7/13/95, Hanford's repository fee for Case 1C is

estimated 25 follows:

Two repository case total life cycle cost =+ $48.294 billioa

Defense program shere = 159%
Hanford's share based oa ratio of number of Hanford

waste packages (2,465) o total defense progrm waste

packages (4,588}, from Table 24 of TRW 1995 = 53.7%

Hanford's share of Case 1C:
(3$48.294 billien x 0.157 x 0.537) £ $4.072 billion

Boomer, K. D., J. M. Colby, T. W, Caawford, J. S. Garfield, C. E. Golberg, C. E. Leach, D. E, Mitchell,
F. D. Nankani, E. J. Slasthaug, L. M. Swanasoa, T. L. Weldo, sad C. M. Wiakler, 1994, Tank
Waste Renediation Systan Facility Configuration Study, WHC-SD-WM-ES-295, Westinghouse
Hanford Company, Richland, Washiagton.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of
Hanford High-Level Waste Vitrification Options on the Civilian Radioactive Waste Managerment
System, AOOOOOCK!)—O1717-5705-00003 Rev. 0, TRW Envircameatal Safety Systems, Inc., Vieans,

Vnrgm:a
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Table 9-18. Capital Cost Component.
‘(Millions of 1994 Dollars)'

T
R e e bR

Labor

Materials/supplies

Equipment?

Local purchases?

Total $3,600

Notes:

-

'Excludes coastruction of low-level waste vaults.

*Local purchases set to 15% of material/supplies and equipment.

s e mas —_

- Mt e ey b g ma ar s 1 oAmem w [
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Labor 1,700
Materals/supplies 1,600
Equipment 270
Local purchases 330°

Total 53,900
Notas:

Yncludes construction of low-level wasts vaults as well as start-up cost, decontamination 2ad
decommissioping cost, and moritoring and maintznazes cost. -

“Based on 15% of materials/supplies 2nd equipment,

9-27
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Table 9-20. Qverall Schedule.
(Calendar Year Start/Completion Date

ey,

12/1997 - 11/2007"3

Operation 06/2004 - 12/2023°
Decontamination and decommissioning 06/2019 - 12/2028*
Monitoring and maintenance 12/2023 - 12/2029°
High-level waste disposal 12/2019 - 12/2029
Research and development 1995 - 2018°
Notes:

'‘Boomer, 1994, Figure 4.3-3, pp. 76. Does not include low-level waste (LLW)
vaults.

*Boowmer, 1994, Figure 4.4-5, pp. 92

*Boomer, 1994, Table 3.4-1, pp. 33. Finishes ahead of Tri-Party Agreement
milestone. ’

‘Assumes 5 years per facility for deécontamination and decommissioning after
14 years of operation.

SMonitoring 2nd maintenance is for the high-level wasts casks stored oasits until
transportation to the repository.

Basad on the Tark Wasre Remediction System Mulii-Year Program Plan and is
consistent with the LLW operation.

Boomer, K. D., J. M. Colby, T. W, Crawford, J, S. Garfield, C. E. Golberg,
C. E. Leazh, D. E. Miwchell, F. D. Nankani, E. J. Slaathaug,
L. M. Swanson, T. L. Waido, and C. M. Winkler, 1994, Tank Waste
Remediarion System Facility Configuration Study, WHC-3D-WNM-ES-295,
Westinghouse Hanford Compaay, Richland, Washington.

WHC, 1994, Tank Waste Remediation System Multi-Year Program Plan,
WHC-SP-1101, Westinghouse Hanford Company, Richland, Washington.
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Tzble 9-21.- Unit Process: Sequence of Consmuction.
(Calendar Year Start\Compleuon Dzie)

E
Slud wash - 12/1997 - 12/2003‘
Cesium removal 12/1997 - 12/2003"
Other radionuclide removal n/a
Low-level waste vitrification 12/1997-12/2003!
Low-level waste disposal 12/2003-12/2019*
High-level waste vitrification 06/2002-12/2007°
High-level waste transportation/disposal |- n/a
Notas:

‘Boomer, 1994, Figure 4.4-3, pp. 92.

*Construction of the low-level waste (LLW) vaults will commence when LLW
Vitrification construction is complete which js approximately 1.5 years prior to LLW
operations.  Vault construction will continue as required through LLW operations.

Tri-Party Agreement Milestone M-31-03-T04.

Boomer, X. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E.
Leach, D, E. Mitchell, F. D. Nankani, E. J. Slaathavg, L. M. Swanson, T,
L. Waldo, aad C. M. Winkler, 1994, Tank Wasre Remediarion System Facility
Configuration Study, WHC-SD-WM-ES-295, Westinghouse Hanford
Cormpany, Richland, Washingtog.

Ecology, EPA and DOE, 1994, Hanford Federal Facility Agresment and Consent
Ordez, 2 vols, 15 amended, Washington State Department of Ecology,
Clympis, Washington, and U.S. Environmental Prot:cuon Agency and U.S.
Departmeat of Energy, Washington, D.C.

9-29
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F. 11 Backup lor Table 9-16

ilo

Studge wn.sh &9 207
Cesium removal $56 $83 015
Cenlralized ficilities $520
LLW vitrifieation $1,300 $624 5179 $68 $332 $176 $264 $2,934
LLW disposal . $i6 39 $4 §i7 39 3225 $M_ $294
HLW vitrification $t,400 $639 $70 578 $384 - $126 $260 $2,957
HLW transportation 3 $24
HLW disposal | $239 $5,619 $5.858

Totl $3,643  |$L,760 22 | sim | sase $373 $225 | $239 $630 $5,619 " { $13,826

Notes:

Table values are in millions of 1995 dollars.

0 "ASE $OI-AT-NM-TS-DEM
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1e backup for Table 9-8 and Table 9-9 in this zppendix: contzins capital cost for
Preweatment/LLW combined. To’ separate shudge wash and cesium removal from LLW
vitrification, other cost estimates were employed. Cost esumates were found for 2 detached
pretreatment facility and 2 detached LLW facility (these are.contained in Table 9-8 and
Table 9-9 backup). The total capital cost for each were taken and added together. This towl
was then divided into each staff hour value separately. The calculation was as follows:

Detached Separations -  Total Capital Cost = 5304,145,913
Detached LLW - Total Capital Cost = $966.251.47Q
Tozal = $1,270,397,383

% separations = $304,145,913/81,270,397,383 = 0.239 => Value used is 25 %

Therefore % LLW = 75%

This value was used to divide all costs that lumped Pretreatment/LLW together,
Engineering judgement set the sludge wash capital cost equal to 10% of the total for

separations (see above).

Engineering judgement set the cesium removal capital cost equal to 90% of the total for
separations (sez above). .. :

Construction includes labor and materials. Total value was taken from Table 5-18.

Labor is operating labor only. It includes direct and indirect staffing. Total value was taken

from Table 9-19.
Equipment cost is assumed cost for replacement equipment during operations. Total value
was taken from Table 9-19 (including local purchases). )

Meaterial and supply cost covers start-up, operations, and decontamination and
decommissioning. Total value was taken from Table 9-19 (including local purchases).

Values for the cost of the LLW Vaults and the HLW Canisters were takcn from the backup
for Table 9-4,

Totals for research and development costs were taken from Table 9-17.




¥.12 Backup for Table $-18 -
Capital costs are calculated using the design cost estimates {ses Appendix C). The cost
estimate is categorized 2s follows:

Estimated l2bor, maierial, and equipment for both the M&O contractor zad
subcontracts

¢  Overhead and profit

e  Construction and project management
. Enginé:en'ng

+  Contingency.

A. Calculation: Labor, Materizl, and Equipment for M&O Contractor and
Subcontracts.

Costs for Total Project:

M&Q Contractor Labor o Materizl Equipment

Pretreatment/LLW = $188,943,943 £105,550,250 $311,926,395
20T/D HLW Facility = $186,434,799 $116,903,668 $169,901,640
Centralized Facility = 859,634,131 $54,152,639 $38,934,126

From Cost Estimate (see Appendix C). Labor and material values came from MT 3.
Equipment values tzken from MT 2. .

Subcontracts . .
Pretreatment/LLW . = 53,779,600 . £5,669,400 - S0 -
20T/D HLW Facility - = S0 S0 . S0 .
Centralized Facility = $13,426,200 $20,139,300 S0

Totals from Cost Estimate (see Appendix C. from MT 3. Estimating Judocmcnt set
thc Iabor and material values to 40% and 60% of 1hc total, rcsPecuvcly '

B. Calculatlon. Overhead and Proﬁt

% of M&QO contractor labor for Overhead and Profit = 53%

% of M&O contractor material for Overhead and Profit = 5%
% of M&O contractor equipment for Overhead and Profit = 5%
% of Subcontract labor for Overhead and Profit = 10%

. % of Subconwact material for Overhead and Profit = 10%

£-95
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Based on cost estmating judgemeant.

M&Q Contractor Labor Marerial Egquipment
Pretreatment/LLW = $100,140,290 $5,277,513 $15,396,320
20T/D HLW Facility = §98,810,443 $5,845,283 . $8,495,082
Centralized Facility = $§31,606,089 $2,707,632 $1,946,706
Subcontracts

Pretreatment/LLW = $366,940 $377,960 S0

20T/D HLW Facility = S0 S0 $0
Centralized Facility = $§2,013,930 $1,342,620 SO

C. Calculation: Construction and Project Management

Construction Mapagement is set to 10% of the summation of the capital cost and the
overhead and profit.

Based on cost estimating judgement.

M&Q Contractor Labor .. Matenal Eouipment
Pretreatment/LLW = $28,908,423 $11,082,776 $32,752,271
20T/D HILLW Facility = $28,524,524 $12,275,095 517,839,672
Centralized Facility = 39,124,022 $5,686,027 54,088,083
Subcontracts -

Pretreatment/L.LW =  $623,634 $415,756 S0

207/D HLW Facility =. 30 - - 30 $0
Centralized Facility = 32,215,323 $1,476,882 30

Project Management is set to 10% of the summation of the capital cost, the overhead and
profit, and the construction management plus 40% of 10% of the summation of the capital

cost and the overhead and profit. ~

Based on cost estimating judgement.

" M&Q Contractor Labor - Material -- Eguipment

Pretreatment/LLW = $43,362,635 516,624,164 $49,128,407
20T/D HLW Facility = 342,786,786 $18,412,643 $26,755,508
Centralized Facility = $13,686,033 38,529,041 36,132,125
Subcontracts
Pretreatment/LLW = $035,451 $623,634 S0
20T/D HLW Facility = 30 ‘ s0 30
. Centralized Facility = §3,322,985 52,215,323 S0

F-96
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D. Calculation: Engineering

Engineering is set 10 40% of the summation of the capital cost and the overhead and proiit,

Based on cost esimating judgement.

M& O Contractor Labor Material Eguipment
Pretreatment/LLW = 8115,633,693 $44.331,105 $131,009,086
20T/D HLW Facility = $114,098,097 $49,100,381 §71,358,689
Centralized Facility = $36,496,088 822,744,108 $16,352,333
Subcontracts )
Pretreatment/LLW = 32,494 536 $1,663,024 SO

20T/D HLW Faciligy = 80 S0 S0
Centralized Facility = $8,861,292 $5,907,528 0

E. Calculation: Contingency

Contingency is set to 40% of the summation of the capital cost, overhead and profit,
construction and project management, and engineering.

Based on cost estimating judgement,

M&QO Contractor Labor Material Egquipment
Pretreatment/LLW = $190,795,594 $73,146,323 $216,164,992
20T/D HLW Facility = $188,261,860 $81,015,628 $117,741,837
Centralized Facility = $60,218,545 $37,527,779 $26,981,349
Subcontracts : o

Pretreatment/LLW = 84,115,084 $2,743,990 $0

20T/D BLW Facility = $0 SO ' S0
Centralized Facility - = $14.621,132 $9,747,421 S0
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F. Calculation: Overall Totals'

$1,603,045,904

$714,633,993

M&Q Conmacior Labor Material Equipmeni
Preweatment/LLW = $667,784,578 $256,012,131 $756,577,471
207T/D HLW Facility = $658,916,510 $283,554,698 412,096,428
Centralized Facility = §210,764,909 $131,347,226 594,434,723
Subcontracts _ :
Pretreatment/LLW = $14,403,945 $9,603,964 S0

- 20T/D HLW Facility = $0 SO S0
Centralized Facility = §51,173,961 $34,115,974 SO
QOverall Total
Pretreatment/LLW = $682,190,523 $265,616,095 $756,577,471
20T/D HLW Facility = $658,916,510 $283,554,698 35412,096,428
Centralized Facility = $261,938 870 $165.463.200 $94.,434 723

$1,263,108,622

Totals may not match totals from Table 9-17, but will be within 1%. Errors are
caused by over generalization of cost estimating parameters.

To calculate for local purchases:
Iocal Purchases = 15% x ('Equipmeﬁt + Material/Supplics)
Local Purchases = $296,661,392
Which leaves: -
Equipment = 85% x (Equipment)
Equipment = 5607,433,894
and _ |
Material/Supplies = 85% x (Material/Supplies)

Material/Supplies = $1,073,642,329

F-98
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¥.13 Backup for Table 3-19

Resource Reguiremen

Table F-37 gives the consumable resource requirements for the Tri-Party A
alternative data package. Where possible the informadon for resource usage was t2ken from
the material balances in Appendix A. Excepdons are ion exchange medja, decon chemicals,
glycolic acid, raw and sanitary water, and electricity. How these values were obtained is
defined in the Table 94 footnotes or backup. The raw material prices were taken from the
"Chemical Marketing Reporter” or from the Facility Configuration Study.

greamesant

Table F-38 gives the miscellaneous resource requirements for the Tri-Party Agresment
alternative data package. Al of the costs for the items were taken from the Facility
Configuration Study except for solid waste. This value is based upon-engineering judgement.
The total cost for the LLW vaults in Table F-38 is a total cost which includes staffing for
construction as well as consumable resources,

F.99
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Megagram | $3,860 52 $200,720 $0 52 $200,720
Floceutent Mepagram 3.3100 85 $8,500 $0 85 $8,500
lon Gxchange Cubic | $11,000 224 $2,464,000 30 224 $2,464,000

Meler ' o

NaNO2 Megagram | $210 54 $11,340 $0 54 $11,340
Sulfur Mepgapram | $370 127,000 | $46,990,000 $0 127,000 | $46,990,000
pCeD’ Megagram{ $150 3,360 $504,000 - %0 3,360 - $504,00£J
cPp* Megapram| $150 3,360 $504,000 $0 3,360 $504,000
NaOH Megagram | $250 | 26,200 | $6,550,000 30 26,200 $6,550,000
HNO3 Megagram | $160 4,190 $670,400 $0 4,190 $670,400
NH3 Megagram | $350 8,480 $2,968,000 277 $96,950 8,757 $3,064,950
Decon Megagram | 3401 2,114 $847,714 3,171 $1,271,571 5,285 $2,119,285
Chemicals .
Kerosene Mepgapram | $150 57,800 $8,670,000 $0 57,800 $8,670,000
Si02. Mcgagram| $40 | 229,000 | $9,160,000 | 11,300 | $452,000 | 240,300 | $9.612.000
AR203 Megagram | $500 13,200 $6,600,000 $0 13,200 $6,600,000
CaO Megagram |  $60 38,700 $2,322,000 30 38,700 $2,322,000

38
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Table F-37. Operating Cost for Consumables,

B203 50 1,750 $1,750,000 1,’_]50 $1,750,000
Li20 - Mepagram | $5,000 $0 500 $2,500,000 500 $2,500,000
Glycolic Acid | Megagram | $1,740 $0 3,500 $6,090,000 3,500 $6,090,000
Sanilary Waler Cubic $0.03 { 797,000 $23,910 303,000 $9,000 1,100,000 $33,000
Meter
Raw Water Cubic $0.03 19,878,900 $296,367 |-1,121,100 $33,633 11,000,000 $330,000
Mcter .
Steam Megagram|  $5 $0- $0 $0
Electricity Megawalt-|  $30 {5,310,000| $159,300,000 ; 3,690,000 $110,700,000 | 9,000,000 | $270,000,000
S Hours
Subtotal $248,090,951 $122,903,244 $370,994,195
Notes:
*Dicyclopentadiene
“Cyclopeniadicne

HLW = high-level waste
LLW = low-level waste

A
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NM-TS-OHM

T

$L,0 [,000 000, 1000 | $1,000000 | 2,000 | $2.000,000
Waste | Meler
Lquipment| Per Year| 14 year |$18,000,000{$252,000,000]$5,000,000( $70,000,000 $322,000,000
Vaulls Per $5,000,000 45 $225,000,000 45 $225,000,000
Canisters’ | - Per $10,000 6,820 | $68,200,000| 6,820 $68,200,000
Containers| Per | $25,000 1,705 | $42,625,000| 1705 | $42,625,000
Casks Per $60,000 1,705 1$102,300,000] 1705 $102,200,000
Pads Per | $26,000,000 N $26,000,000| 1 $26,000,000
Subtotal $478,000,000 $310,125,000 $788,125,000
Total From Table R-37 $248,090,951 $122,903,244 $370,994,195
Grand Total $726,090,951 $433,028,244 $1,159,119,195
Grand Total Minus Equipment ' $474,090,951 $363,028,244 $837,119,195

Nole: _
HLW = high-fevel waste
LLW = low-level waste

—
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Sezffing N

Tri-Party Agresment alternative data package are given in
wable used to calculate the operating personnel
requirements by unit process (Tzble 9-3). The staffing requirements include the siaffing for
start-up operations, Secontzmination and decommissioning, and monitoring and maintenancs.
. Staffing for the construction of the LLW vaults is included in the cost per vault in

Table F-38.

The staffing requirements for the
Table F-39. This tzble is identical to the

Table F-39. Staffyears for Operation.

Pretreatment/LLW Only 5 618 3090
HLW Only 4 509 2036
Indirect Staffing 19 29 551
Pretreatment/LLW Start-up 1. L5 - 618 927
HLW Start-up 1.5 509 763.5
Pretreatment/LLW Decontamination | 2 618 1236
and Decommissioning :

HLW Decontamination and 2 509 1018
Decommissioning

HLW Monitoring and Maintenance 6 - 10 60
HLW Transportation Coe - - 280

Notes:

HLW = high-level waste
LLW = low-level waste

The staffing breakdown for each operational mode is given in Table F-40. The staffing
values in this table are identical to the ones used for the calculation of the operating
personnel requirements (Table 9-3). The total cost per year was calculated by assuming that
the average annual salaries are $130,000 for exempt, $60,000 for nonexempt, and $90,600

for bargaining unit employees (Boomer 1994).

F-103
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Tzb 0. Cost per Year by Process
%‘k%%mmw S D
Pretreatmentflow-lﬂv..l 227 53 338 $63
waste only
Dual operzation 2353 53 402 72
High-level waste only 200 51 258 352

Table F~41 gives the total calculated cost for operating labor using the totzals from Tables
F-39 and F-40 with the following exceptions. For indirect staffing, it was assumed that all
workers would be nonexempt employees. For monitoring and maintenance, it was assumed
that one worker would be exempt, one would be bargaining unit, and the remaining eight
would be nonexempt. 100 of the totzl workers for HLW transportation are assumed to be
cxempt 100 bargaining units, and the remaining 80 nonexempt.

Table F-41. Stz.fﬁnv O]pf:rzmncr Cost.

Duzl Opemnon o 3723
Pretreatment/low-level waste only - $316
HLWonly 3209
Indirect Staffing : 333
Pretreatment/low-level waste start-up 95
High-level waste start-up : $78
Pretreatment/low-lavel waste $126
decontamination and decommissioning

High-level waste decontamination and | -~ $105
decommissioning

Hig.,h-lcvel waste monitoring and 34
maintenance - '

High-level waste transportation $27
Total - S1,716

F-104
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ar- 1

The total start-up cost for each facility is arbimrarily set to thres dmes the annual saifing
requirements for each facility. The swaffing requirements for start-up of each facility has
been set to one and a half years of the annual. This leaves one and 2 half years of staff cost
(S95 million + $78 million = $173 million) for materials and supplies for star-up.

Decontamination and Decommissioning

The decontamination and decommissioning (D&D) cost for each facility is arbitrarly sat

equal 1o thres years of staff cost plus thirty percent of the total capital cost minus the
contingency. The staffing requirements for each facility has been set to two years of the
annual, This leaves one year of staff cost (863 million + $52 million = 5115 million) plus

thirty percent of the capital for material and supplies.

The total capital is equal to the capital plus 2 forty percent contingency factor. Therefore the
capital value to be used for the decontamination and decommissioning cost for materials and

supplies is equal to:

Capital = $3,600 million / 140% = 32,571 million
The total capital cost is taken from Table 9—18.‘ .
The cost based upon the capital is:

Capital D&D = $2,571 million * 30% = $771 million

Thus the total D&D cost for materials and supplies is set to $S886 million.

Summations

Labor is s=t equal to the total value calculated in Table F-41:
Labor = $1,716 million

The total cost for materials and supplies is:

Operating = $837 million (Table F-38)
Start-up = 3173 million
Decontamination

and Decommissioning = 5886 million
Total == $1,896 million

£-105
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Equipment purchase is set equal to the total vaiue calculated in Table F=1:

Equipment = 3322 million

However local purchases are set equal to 15 percent of the total equipment and materials and
supplies cost. Therefore the values entered on Table 9-19 are:

Materials

and supplies = 81,612 million
Equipment = $274 million
Local purchases = 8332 million

F-106
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1
Empried SST closuxe? [nfa . [$26.6/S14.6 | $26.6/S14.6 |$25.8/514.6 |S28.6/514.5

Empded DST

closurs’ . |o/2 $4.4/82.6  |S4.4/52.6  [$4.4/52.6  [S4.4/32.%
Total S86 - |S144/S130. |S268/S254 |S117/S103 [S142/5128
Notzs:

35T = single-shel] tenk
DST = double-shell tank

"Tze cost of gravel was estimated fom Appedix’A, Cost Buzicr Matstials 22d was fgured at $22 per

cubic meter (=) for 756,000 =° of material, or §16,500,000. Thers are 16 35,0C0-gallon ks thas
would be sabilized with the same grout miidnmrs used for stabilizing the azciilary squipmen:, These
tanks bave 2 tow] void volume of 5,524 o’. The cost of this grout was ssuimazed 20 50,14 per
klogmm (kg) for Type VI cexmen:, S0.04/xg for fly ash, md $18.50/= for s2ad fo= Pit 30, For
105,500 kg of cam=zt, the cost would be $14,900; 958,000 kg of fiy ash would cost §38,300; 2=d
5,160,000 kg of sxzd (3.125 = of sand) would cost 559,700, Tke total cost of this grout is $112.00.
Taz cos: of the watsy was not saleulated, The cost of the ar eatrainment 228ditive was uokoows but
2ssumed to be negligible,

The cost of conorzte was estimated at 50.14/kg for Type I/II cement, 30.0%/kz for iy ash, a2
$18.50/zr for sazd from Pit 30. For 15,000.000 kg of cement, the cost would be 32,100,000
137,000,000 kg of fly 253 would =05t $5,480,000; 1.260,000,000 kg of s22d (1,300,0¢0 = of sand)
would cost 323,200,000, The ol cost of this grout is $30,780,000. Tte 2052 of the watar was zot
suleulaed, The cost of the air eatruinesent edditive was tmknown but assumed w be zegligibie,

(&N

"The cost of solidifying the aacillary equipment is based on the sa=me grout formula 2s in notss I a=d 2.
Teere is 13,700 =2 of void space in the aszillary equipment for the SSTs 24 the DSTs. The SST
aacillary equipment void spase is 10,500 =, 2ad the DST ancillary equipment void spacse is 3.200 =
For SST eacillary equipment, 210,000 kg of cement would cost $29,200; 1,850,000 kg of fly e<a
would cosz $75,500; 17,400,000 kg of saad (10,900 £=* of sxad) would cost $201,500. Tre el cos:
of stebilizing the ezcillary SST equipment would be $306,500. For DST a=cillary squinmest,

84,000 kg of cement would cost 38,980; 576,000 kg of fiy ash would cost $23,0600: 5,312,000 kg of
saad (3.320 = of saad) would sos: $61,400. Tee total cost of stadilizing the azcillary DST equipmeznt
is 553.380. Txe zost of water was not calcufazed, The cost of the air entrainment aditive was
enkmown but essuzed o be negligidle, : '

“Tec costs for moaiioring and maintesance ars reflectad in Table 5-10 and wers ot insludad i thess
cosis.
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Tzble 5-8. (Zor""‘“'.s,.:r1 of Alternztives by Process Module: Capizd Ceost

(Miliions of 1995 Doliars). "

Not=s: {Coniinued) ) ]
fporier consmusticn includes the cost of the burtier ovex 5STs, DSTs, 1ad e low-leval wastz vauls
(whes applicadle). ;

‘Ecptied SST closurs includes n....."-:zg the SSTs with grout or gravel (in that order) 2=d 5'*-“"""“3 e

sacillery equipment with grout. The cost of the gravel slinger was wmknown but vwas sstimaed 2

$100,000. It is assumed that the comstruction equipment xad light-dusy Tucks ars already availadie

ozsitz ead need 2ot be purchased.

Ergtied DST dosurs includes flling the IISTs with grout or gravel (in that order) aod stabilizing the
amcillary equipmment with grout, Tae cost of the g—-xv:l slinger was wakmown but was sstimatad a3
$100,000. The cost of the grout plent ead dry mix plaat 2rs tmicmown bt wers esdimated 2t 5250,000.
It is assumed that consTuction equipment ead light-dusy trucks ars already availadle ozsits a2d 222d 2ot

be purchesed.
For additiozal tazkup informaton, see Appendix A, Figurss A2, A3, ad A3, :.*’ abizs A3.A9 and
All

\\

5-16




I

EOSD-WMAEVAIGT Rev O

P SN

2nla 5.9, Comrpenson of Alr—azdves by Czpizl Cost Compenzal

(iliions of 1955 Dolizrs)

SJ-« 1/357 1 3103/3107 $43.9/546.9 3.6/3538.8
$34.1/828.6 [ $42.5/537.0

Mazterizis/suppiies” | $28.5 $42.9/S37.4 |$81.1/S75
Equipment n/2 |50.25/50.35 |50.25/50.35 |$0.25/50.35 |S0.25/50.35
Local purchases’  |$57.5 $43.5/535.1 |S130/S121  |S82.9/574.5 |$42.5/$32

Toul SL¥T . |S141/S130  |S316/5304  |S181/S130. 5139/\5\\

e ;
Notes: - . ~ pe (e ) Trme
=2 = zot applicadie Mol
PS-1To. -
'Average wege for m cxe=pt exployee 2t TWRS is $57.11/bouwr, for & con—exzmot exxployes s
$22.35(mowr, 2=d for ¢ bargeining w=it employes is $41.31/hour (based on overlead, the comme
suzport posl and gemeral axd sdosinistrative raies found in Soft Reporung on November L, iw-ﬁ :'o-:
organizatien cods 70000), Labor costs weors caloulated taking the s:a howrs from Tables 3-24 through
5-2D aad multplying by the avarags wage., Ascillzry equipment siabilizatieon and barmisr construziion
labor costs were incinded in both grout sad gravel swbilizadon. It was assumed thar olf dasign,
eagizecring, aad supervisery porsomac] wars eXemmt, azd thar all mdiation aod nozrzdiation workers
wers bargzizing unit employess.

"Mazerials azd supplies includs the tank and asaillary equipmesnt smbilization matsrials acd Bz marerials
used in barrizr consiruciion ovar the tanks sad over the LLW Vaulis (in the Sxtsnsive Prasregiment and
TPA Preferrsd Aliermadves). Tzey iznclude only materials that cazaot be bought [ocally (asphalz,
aspralt ceatiag eod goowxdle fabric for the barrer; fly ash for the grout mix). All other materials for
s2bilization and bertey consrustion ars Usted in local purchases. Thess nuchers wers calzulared from
Appediz A, Barrier Cost by Comoouzzt, Asphalt would cost $27,800,000 for tazk barriess,
$45,300,000 for sxmmsive pretrmatoesnt groud, '$8.500,000 for extensive prair=aizment glass, 2ad
53.100,000 for the Tri-Party Agreement glass. Geotextiles would cos: $717,000 for mmk barriers,

1,700,000 for exiensive protreatment grout, 5284,000 for'ext=msive praireatmest glass, 2ad $253,000
for Tri-Pary Altermative glass, Fly ash would cost 55,600,000 for the grout smbilization optioa (botk
{or anks aad eacillary equipment); it would cost $137,000 for the gravel smbilizazion option (for the
55.000-gallon teaks ead for aocillary equipmen:). The cost of ths grout optioa is listed firss, a..d e
cost of the gravel eption is listed second,
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Tzbls 5-9. Comparison of Alizrnzdves by Capizl Cost Componen:

(diilions of 1993 Doklzrs).

Notes (continu=d)
TEquipment is the cost of the dry mix plast 2ad the concreie batch plazt for the grout suabiiizasion
optioz, £2d the cost of the comereiz baech plant, the dry mix plast, and e gravel slinger for e gmavel
s:xm!.mo:: optic. The doy mix plz:xu_.d the comerats benh plast arz assumed o cost $250,000, a2
-
-ul

the g—xvcl shinger is pemumad t3 cost $100,000, Al o:::c:' Zeavy cozsmustion eguipmezt 2od light ,
vehicles 2re assumed © be already ozsits 2ad do not have to be purchased,

1.

-

“Laocal purcheses fnclude the Type UL comment, the saad, 22d the gravel used in tazk and ezcillary

equipment suadlizadion, ead 2l barrier marerials (with the excspdons of asplalt, asphali coating, 22d
the geotsxtile fabric—these costs arz reflectzd In ...x::—-.zls/s:.::rohcs) Local purciases of materal fat
tank barriers includs 557.500 000 for barmier marerial; for grout sibilization, e cost is $25,200,0CQ,
wd for gravel subilizdon, the cost is $17, ODO 000, The coss of the grout smbilization is listed S

gravel suabilization is sc.:ond,

Fer more backip information, see Appendix A, Figures A2, A3, snd Ad; 2od Tadles A3-A9 azd ALl °

5-18 .




A AT e ya 4 z 7/
Sob s 2T {_/:\fﬂf'ﬂ/‘/;(;/‘ 77 //f'-‘//'////f" —9/

C//"‘//é/h/./z’d_/,f/ /,:/,7/5///"“/}7-/\/7/"////‘/_) //?3/

i s
Capial Cost I Sin: Diszos Ewemsive Sxuensive N3 Sepanl fePar
smponent Prevsaimand Pravzaimen .-‘-.::M-.'.*-::
Cstam A Onton B Prafemed
Alrematine
Crout/Gravel Crou/Cravel Croud/Graved GroutGravel
Lader 32%.3 352.1/533.1 5975310+ 342718437 551.5/337.8
Marzrdals & 5285 342.9/357.4 331.1/575.5 334.1/518.5 342.5/357.0
Supplizs
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Tzble 5- T

: 3 rmg ] femime ged Adnimraman <r Cammgn e
5.10. Cormpenison of Altmmadves by Monitomag and Malzmain® Cost Cemponans

1ok g iy Tulihg-+

- (Miliiods of 1695 Dellzrs).?

o.ouf 0.012

0.030 0.030 0.030

Q.45 0.43 0.4%

.

1Sex Appezdiz A for dewils en the caloulatons.

Mozitoring asd maintezancs applies 1o all phases of the closurs package (tok subilizaticz, azcillary

—

sguipment siabilization, 2ad barvisr construsgen).

"Tos labor rafes ass besed on 2a average wage of $130,000 per yerr for supervisors, zad 350,000 per
year for laborzrs 224 2 clerk/secrztary..

*All matzrials 2ad suppliss are local purcheses.

*Zguipmest costs o based on o3z trasior with sachoents and three pickup trugks, to be replaced

oosz every fve years. .

For additiopal backup information, sec Appendix A, Tigurss A2, A3, azd As) and Tables A3 and




5 Cozrerison of Altmznives by Ovezzll qc::::‘
(Czlendzr Yezr"Sz=r/Compicon Date Sz

Cms*%cﬁon | '7013 016/ .
2030, 2033 [2010/2060 20102030 201072024 2010720534

Moniioring and :
maineenancs® | 2015/2133 {2012/2180 2012/2130 - (201272124 201272134

Research and
evelopment’

'Sased on WHC-ZPLS13, Tonk Waste Technical Options Repors, (Boomsr < 2. 1993),

*The comstyuction schedule is u.k:-‘._ from Table 5-12 2ad assumes conszruction inzludes sizbilization

z=uvigzs and barier consirucy “.n
Mom:or:..g and caintenancs s..a-"‘::l::g assumes 100 yeass of operatiozal cozirol afizr e last {
barrier has besa built, L 5
“Becruse the smbilization methods :.:4 the burrier ave been periormed in sngizeering-soale
demonsirations, the zmoimt of researeh and developmant necessary would be s2zligible.
For additional baziarp Informaden, see Appemdix A, Figurss A2, A3, a=d A3; 2od Tables Al-29.
Boomsr, X. D., A, L. Bolds, I. D, Galbmita, J. S, Garfi=ld, C, E. Go!cc'g 3. A. Higley, L. J.
Jozzsom, M. J. Xupfer, R, M. Manusizh, R, J. Parz<ia, A, N. Praga, G. W. Reddick, 1. A.
Reddick, £, J. Slaathavg, L. M. Suzzmson, T. L. Waldo, C, E, Worzsstar, 1953, Tenk Wesre
Tezhniczl Optiors Rq:aﬂ. Rev, 0, WHC-ZP-0S16, Westingiouse Hanford Company, Rishland,
Washingion.
=
. \




Alremmzrives by Unit Procsss: Seguencs of ConsTuclen

Tzble 5-12, Compesison of
(C.._"‘c._. Yezm Stzrt/Compledon Daig).

[T

B.?..;"cr | 70’3,2010/ i

consoucdon 2030,2033 | 202472080 | 2024/2 va 202872034
Emptied SST ‘

closure? n/a 20102024 2010/2024 201072024 1 2010/2024
| Empted DST o
closure’ /a 2019/2023 | 2019/2023 2018/2022 | 2025/2027
Nogas:

afa = zot agplieable
SST = singleshell tank | '
DST = doubdle-ghell ank

'Based cn WIHC-ZP0S816, Tank Waste fecinical Oprions Regorz, (Boomer 2t al. 1593},

"Tre stast/compladon datss for barrier - ennstuction for the in-sine disposal altermative is based on
WHC-SD- m(-"v 101 (McCoaville 1995). Ia situ chemical subilization docostamizazion and
decommissioning eads in 2013, 2ud basvicr consiruction over the facks begins -"**'-"'::f.zly 227 that
task; it eods in 2030, In sine vitrifcation decontamization zad d-'o-"--ﬂ-ss:c"---c zzds in 2018, and’
barrisr cozsuczion over the traks begins immediately afier that sk, It ezds 2 2033, 70 /6 753558

FEE=>1

Toe st aad completion dates for bariser construction for the extensive prefreatsmest aitemasives and
the 1'1-’::':)’ Agresment prefarved altermative drz based upen the as:..*.::uo... Zal 20 bartier
cous'r.::::on over the Jow-level waste vaults can begia until decontaminarios 2ad decommissioning

aczivizies for the facilites

“The szt 2nd completion datss for exmotied SST closure are tased on the Tamk Farm Reireval
Sequencs scheduls fovnd in WHC-SD-WM-ZR-193. This schedule is reprodused in Appendiz A.
These figurss raflect work ocsurring sequentially (that is, no parzllel ooc.-:z.-o:s werz used),

sadilization ead 2scillary equipment stabiiizaticn begin as soon 28 Tzak Farm retdieval operaticss
ead; barner consrusen begins 25 soon as wzks aad eacillary equipment ars smabilized,

The start ead completion dazes for exmptied DST closure ars based upon the asiumotion that 2o mzk
or azciilary equipment stabilization can begin vot] treatment operutions cad, azd 2o barier
construction caa begin umdl tenks aad wanillary equipment bave been stabilized for cach wak sluster.
This essumption was used because 2o schedule was gemernied for the retricval sequesce of the DSTSs.
These figurss reflect work oemurring sequendially (that is, no parallel operations wors used).

For additiocal backup information, ses Appesdiz A, Tables Al-A9 2ad A-11.




Tzhlz 5-12.- Compzazison of Altzmnzsives o; Urit Process: Seguencs of Cozszucdon
(Czliendar Yezor r/Compiszoa Dzag).’

Boomer, T D., A. L. Beldz, J. D, Galtmizy, 1. §. Garield, €. E. Go: :x—-g. 3. A, Higley,

L. 1. Jobnson, M. J. Koo, R M, Marusich, R T Parazia) AL NL Prrgy, G W, Reddick,

J. A Reddick 2. T, Staashowg T A, Swgnses, T, L. Walds, C, =, Wo't-_c.... 1993, Tert P
Tecrriea! Ogprions Resorz, Rev, 0, WHC-EP-0618, Wesdnghouss Hazford Compzay, Richiand,
Washingion

McCoaville, T.M., 1995, Tank Weste Ramedicrion Sysien Znvironmer:al Impet Sterener: for in
Sizu Treammens end Dispasz! of Redicecive Wesze in .....,mr:.’ Size Underground Storcge Tanks,
W'.'ZC~SD—WM-E-'.V-IOI. Rzv, 0, Westingiiouse Hanford Compaay, Richland, Washington,

4




ge-v

BACKUPF FOR BARNIEA COST AY COMPONHENKT
N 1334 DOLLANY)

MATERLAT A 1AX Hi.u NG T T RY iC HT3 Hisx T T1t.1% Y HT.U
Dat D iy WOUT AT st NI BIm nyny LR 1) 4 T TR T s nrny
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