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Copyright
© Decision Sciences Corporation, 1993. All
rights reserved. No part of this publication may
be reproduced, transmitted, transcribed, stored
in a retrieval system, or translated into any lan-
guage in any form by any means without the
written permission of Decision Sciences Corpo-
ration.

Software License Notice
* The REP/PC License, signed by a representative

of your organization, specifies the permitted and
prohibited uses of this software, its trade secret
heuristics, and this guide. Any unauthorized
duplication or use of any of these materials, in
whole or in part, in print or in any other storage
and retrieval systems, is forbidden. Use of
REP/PC outside of the country identified in
your REP /PC License is strictly prohibited.

C

Trademarks
REP and REP/PC are trademarks of Decision
Sciences Corporation. MS-DOS is a registered
trademark of Microsoft Corporation. Windows
is a trademark of Microsoft Corporation. IBM is
a registered trademark of International Busi-
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DrrEacs of OprtMISM ANd PESSIMS

EXPENSE ELEMENTS-
Absolute 0%

Extreme 5%.10%,15%
Possimism

Moderate 20%,25%,30%

SlIght 35%, 40%,45%

Ambivalence 50%

Slight 53%,60%,85%

Moderate 70%,751%,80%

Optimism Extrome 85%,90%,95%

Absolute 100%

/
tial uncertainty about the actual value of the critical
element, its range will be quite broad. Conversely, p
lesser degree of uncertainty will be reflected as a nar-
rower range for the critical element.

I'.

FIT ELEMNTSf I

Absolute 100%

Extreme 85%, .95%
Pessimism

oderate 7 ,754,00%

hI 55%,60%,65%

Ambivalence 50%

ight S%,40%,45

Moderate 20 25%,30%

Opims Extreme 5%,10 A151%

Op"7Absolute 0% _

The Range'

A range dt possible values is specified for each critical
element in the plan. The range is determined by speci-
fying the lowest and hiheat vahucs u he critical el-
ment can assume. These lowest and highest values
are set so ar 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
there is less than a 1% probability that the actual
value will be any higher. Thinking of it another way,
the odds are about 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
than the highest value. Qualitatively speaking, the
lowest and highest values are set far enough out such
that they capture the "rather improbable" but not the
"slightly absurd." Quite obviously, if there is substan-

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 that's precisely why
the range is valuable in decision-making; it involves a
1QL 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!

I -

Concepts

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 bet een its
target and lowest value and yet have a high probability of its
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 actual 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."

Concepts
59



February 8, 1996

To: Mark Nelson/David Stein

From: Larry Selby

Subject: Review ofREP-PC Risk Analyses

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 high 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 changing the model and re-
running the program.

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
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 frequently 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. I would
also recommend that at the Order of Magnitude estimate level, the contingency 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.



REP/PC (Ver 4.0) - MGMT REPORT 1

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

NUM ELEMENT UNIT TARGET PROB+

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)

14300
0
0
0
0
0
0
0
0
0

14300

50 11440 17160
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

11440 17160
(THEORETICALS)

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

UWasko ~i4
i 0

1
2
3
4
5
6
7
8
9

10

LOW HIGH

RANGE ESTIMAkTE : 02-06-96



REP/PC (Ver-4-.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Exten. Case 0
MODEL : BASIC MODEL (SUMMATION).

18-

17-

16-

15-

14-

13-

12-

10-

x 1,000

*

*

**.9
*

**

**

----------------------- ***----------------------- I-TARGET

**

**

*

*

*

9-1----|i---- i---- i---- j---- i----|i---- i---- i---- i-----I
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
M

L



REP/PC (Ver-4-.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

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

TOTAL PROB OF
EXPENSE OVERRUN

14300

NET EFFECT OF
FROZEN ELEMENTS

51 PCT 0 = .0 PCT

NUN ELEMENT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

------------- +++++++++++++.



REP/PC (Ver-4-.0) - MGMT REPORT 4 CONTINGENCY PROFILE 02-06-96

DATA ExSitu Exten. Case 01
MODEL BASIC MODEL (SUMW'ATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 2860 20.0 PCT

99.95 " 2849 19.9 "

95 "1783 12.5 "

90 " 1430 10.0 "

85 " 1176 8.2 "

80 " 954 6.7 "

75 of 797 5.6 "

70 " 578 4.0 "

65 " 450 3.2 "

60. " 311 2.2 "

55 " 177 1.2 "

50 I 15 .1 "

45 " -123 -. 9 "

40 " -263 -1.8 "

35 " -382 -2.7 "

30 I -576 -4.0 "

25 " -716 -5.0 "

20 a -896 -6.3 "

15 " -1167 -8.2 "

10 o -1377 -9.6 '

5 " -1745 -12.2 "

0.05 " -2839 -19.8 "

0 " -2860 -20.0 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



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

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

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)

UNIT TARGET PROB+ LOW

14300 50 11440
100.00 100.00

0 0
1930 50 1544
4000 50 3200

0 0
440

0
0
0

20770

440
0
0
0

HIGH

17160
100.00

0
3281
4800

0

16724 25781
(THEORETICALS)-

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

1
2
3
4
5

7
a
9

10

RANGE ESTIMATE : 02-06-96



REP/PC (Ver-4.0) - MGT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Extei.. Case 02
MODEL : BASIC MODEL (SUMMATION)

25- . . .

*

24-

23-

22-

21-

20-

19-

*

*

*
**

** -.

4**

------------------------- **---------------------------

*

**

*I

-TARGET

16- . . .

15-

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
N

L
I
N
E

18-

17-

X 1,000



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

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUIMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

20770 54 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treament
NET EFFECT OF FROZEN ELEMENTS

------------- +++++++++++++.
----- ++

--- ++++.

UNIT CORRECT PROTECT



REP/PC (Ver4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 02-06-96

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

24.1 PCT

18.1

11.2

8.5

6.8

5.6

4.6

3.6

2.9

2.1

1.5

.7

-1.0

-1.7

-2.5

-3.4

-4.3

-5.3

-7.0

-9.1

-3857 ' -18.6

-4046 -19.5

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT100

99.95

95

90

85

80

"

t

I

"4

I

5011

3750

2327

1771

1413

1159

958

741

75 "

70 "

65 597

442

301

141

-30

"t

It

'I

It

"'

"

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

41

It

-201

-360

-512

-697

-886

-1109

-1464

-1894

4'

"



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

DATA ExSitu Exten. Case 03.-
MODEL : BASIC MODEL (SUM4ATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

I Current Operations 6566 50 5253 7879
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer 0 0 0
5 Capital Treament 25.00 25.00 25.00
6 Capital Closure 116.00 116.00 116.00
7 Operations Waste Ret. & Transfer 0 0 0
8 operations Treatment 274 274 274
9 M & M 0 0 0

10 Repository Fee 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 6981 5668 8294
(THEORETICALS)

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

RANGE EST!-MATE : 02-06-96



REP/PC

*

*

*

**

.* **
***

**

*** **

----------------------------- ***t--------------------------------

4 4 4 4 4****

****

- **

*

*

* 4 4 4 4-

*

4 4 4 4

-TARGET

I ---- |i---- -- ----i__ _ ---- i---- i---- i---- ----_ ---- I-
405 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)

(Ver'4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Exteb. Case 03
MODEL : BASIC- MODEL (SUMATION)..

9500-

9000-

8500-

8000-

7500-

7000-

6500-
B
0
T
T
0
N

L
I
N
E

6000-

5500-

5000-

cm^_
4:



REP/PC (Ver-4-.0) - M-MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

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

TOTAL PROB OF
EXPENSE OVERRUN

6981

NET EFFECT OF
FROZEN ELEMENTS

51 PCT 0 = .0 PCT

NUM ELEMENT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

------------- I .++ ++++++++

UNIT CORRECT PROTECT



REP/PC (Ver-4-.0) - MGT REPORT 4 CONTINGENCY PROFILE 02-06-96

DATA : ExSitu Exten. Case 03
MODEL : BASIC MODEL -(SU194ATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 1313 18.8 PCT

99.95 "1 1308 18.7 "

95 " 818 11.7 "

90 " 657 9.4 I

85 540 7.7 "

80 438 6.3 "

75 ." 366 5.2 "

70 265 3.8 "

65 206 3.0 "

60 143 2.1 "

55 81 1.2 "

50 7 .1 "

45 -57 -.8 "

40 -121 -1.7 "

35 -175 -2.5 "

30 " -265 -3.8'

25 " -329 -4.7 "

20 " -411 -5.9 U

15 1 -536 -7.7 "

10 " -632 -9.0 "

5 -801 -11.5

0.05 " -1303 -18.7 "

0 -1313 -18.8 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



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

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

NUM ELEMENT

! 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
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

7749 50 6199
0 0

70.00 70.00
0 0

4900 15 4410
116.00 116.00

0 0
2740 15 2466

0 0
0 0

15575

HIGH

9299
0

70.00
0

9600
116.00

0
8220

0
0

13261 27305
(THEORETICALS)

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

RANGE ESTIKATE : 02-06-96



REP/PC (Ver-4.0) - MGMT REPORT 2 GRA.PHICAL OVERRUN PROFILE : 02-06-96

28-

26-

24-

22-

20-

18-

16-

14-

12-

DATA ExSitu Exteh. Case 04
MODEL BASIC MODEL (SUMMATION),

*

*

*

*

**
**

** *

**

---------------------------------------------- ***--- -TARGET

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
H

L

N
E

X 1,000



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

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

TOTAL PROB OF
EXPENSE OVERRUN

15575 91 PCT

NET EFFECT OF
FROZEN -ELEMENTS

0 = .0 PCT

NUM ELEMENT

8 operations Treatment
5 Capital Treament
1 Current operations

NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

-------------
-----------

-- ++



REP/PC (Ver-4-.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 02-06-96

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

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95

90

85

80

PCT

i

to

"t

"f

to

75 ''

70

65

60

55

50

45

40

35

30,

25

20

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

11730

9656

7137

6031

5390

4923

4556

4123

3777

3485

3186

2832

2499

2174

1773

1404

1082

"f

"f

"o

"

"

I I

4

"f

"

"t 750

34815 "

10

5

0.05

0

of

"f

"o

t

71

-306

75.3 PCT

62.0

45.8

38.7

34.6

31.6

29.3

26.5

24.3

22.4

20.5

18.2

16.0

14.0

11.4

9.0

7.0

4.8

2.2

.5

-2.0

-2201 -14.1

-2314 -14.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



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

DATA :ExSitu Exten. Case 05
MODEL BASIC MODEL (STMATION)

UNIT TARGET PROB+MUM ELEMENT

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)

LOW

8600 50 6880
190.00 190.00

630 630
2280 50 824
3600 40 2880

169.00 169.00
4820 50 3856
5577 65 4183

0 0
6500 95 3900

32366 23512 42658
(THEORETICALS)

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

1
2
3
4
5
6
7
8
9

10

HIGH

10320
190.00

630
3876
7200

169.00
8194
5578

0
6501

RANGE ESTIMATE : 02-06-96



REP/PC (Ver-4.O) - MGMT REPORT 2 GRAPHICAL OVERTJN PROFILE : 02-06-96
DATA : ExSitu Exten. Case 05
MODEL : BASIC MODEL (SUfATION)

42- .

40-

38-*

36-

34-

32-

30-

*

*.
*

*

**

I---------------------****------------------------

** *
**

*

.05 10 20 30 40 50 60 70 80 90 99.
OVERRUN PROBABILITY (PERCENT)

-TARGET

95

B
0
T
T
0
M

L
I
N
E

28

26

24

22
X 1,000



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

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

TOTAL PROB OF
EXPENSE OVERRUN

47 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

Capital Treament
Repository Fee
Operations Waste Ret. & Transfer
Capital Waste Ret. & Transfer
Current Operations
Opprations Treatment
NET EFFECT OF FROZEN ELEMENTS

32366

5
10
7
4
1
a

UNIT CORRECT PROTECT

++------------



REP/PC (Ver-4t0) - MGMT REPORT 4 CONTINGENCY PROFILE : 02-06-96

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

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS
ABSOLUTE

CONTINGENCY
RELATIVE

31.8 PCT

18.0

10.1

7.9

6.5

5.3

4.2

2.9

2.0

1.1

PCT100

99.95

95

90

85

so

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

"t

it

It

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

10292

5824

3257

2553

2094

1707

1342

941

633

356

114

-101

-335

-.3

-1.0

-1.9

-2.5

-3.2

-4.2

-5.0

-6.1

-7.7

-9.8

"6

"f

"

"f

i

75 i

.4

"o

i

"t

of

"t

"t

"

"f

I

-6481 -20.0

-8854 -27.40

-607

-822

-1046

-1363

-1622

-1970

-2496

-3171

4'

"t

to

"4

t

to



REP/PC (Ver-4-.0) - MGMT REPORT 1

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

NUM ELEMENT

1 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
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

8325 50 6660
190.00 190.00

280 280
2280 50 1824

HIGH

9990
190.00

280
3876

2610 50 2088 3915
152.00 152.00 152.00

4630 50 3704 7871
23273 75 4654 23274

0 0 0
69500 95 12900 69501

111240 32452 119049
(THEORETICALS)

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

RANGE ESTIIMATE : 02-06-96



REP/PC (Ver-4.0) - MGMT REPORT 2 GRAPEICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Exten. Case 06
MODEL : BASIC MODEL (SUMMATION)

120-

*

**---------------- ----------------------------

***

***

**

**

. *
**

*

**

**. *

*
*

**

**

*

*

-TARGET

20- .... . ... .

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

110-

100-

90-

80-

70-

60-

50-

40-

B
0
2'
T
T
0
M

L

30-

X 1,000



REP/PC (Ver'7.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

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

TOTAL PROB OF
EXPENSE OVERRUN

111240

NET EFFECT OF
FROZEN ELEMENTS

4 PCT 0 = .0 PCT

NUM ELEMENT

Repository Fee
Operations Treatment
Operations Waste Ret. & Transfer
Current Operations
Capital Waste Ret. & Transfer
Capital Treament
NET EFFECT OF FROZEN ELEMENTS

10
a
7
1
4
5

UNIT CORRECT PROTECT

++++++++++++



REP/PC (Ver-4.0) - NGMT REPORT 4 CONTING

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

TO BE THIS CONFIDENT OF ADD THIS
NOT HAVING COST OVERRUN ABSOLUTE

100 PCT 7809

99.95 " 4241

95 " -443

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

-2133

-3809

-5983

-7390

-9245

-11539

-13489

-15771

-17923

-20529

-24626

-27942

-31478

-35387

-41332

-46128

-50031

-55069

-73391

-78788

i

i

it

4f

I

i

It

i

ENCY PROFILE : 02-06-96

CONTINGENCY
RELATIVE

7.0 PCT

3.8

-. 4"

-1.9

-3.4

-5.4

-6.6

-8.3

-10.4

-12.1

-14.2

-16.1

-18.4

-22.3

-25.1

-28.3

-31.8

-37.2

-41.5

-45.0

-49.5

-66.0

-70.8

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



REP/PC (Ver-A.0) - MGT REPORT 1

DATA : Exsitu Exten. Case 07..
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

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)

UNIT TARGET PROB+ LOW

8325 50 6660
190.00 190.00

280 280
2280 50 1824
2610 50 2088

152.00 152.00
4630 50 3704
8182 75 3273

0 0
21500 95 7800

48149

HIGH

9990
190.00

280
3876
3915

152.00
7871
8183

0
21501

25971 55958
(THEORETICALS)

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

1
2
3
4
5
6
7
8
9

10

RANGE ESTIMATE : 02-06-96



REP/PC (Ver-4-.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 02-06-96
DATA : ExSitu Exten. Case 07
MODEL : BASIC MODEL (SUMMATION),

65-.

60-

55-

50-

45-

40-

35-I

30-

25-

20-

**

**

--------------------**------------------------------------ ----

* *****4 4

*****

**

**

-**

-TARGET

15- . . . . . . . . .

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T2'
0
H

L

N

X 1,000



REP/PC (Ver-4.0) - XGMT1' REPORT 3 GPJPHICAL PRIORITY PROFILE : 02-05-96

DATA ExSitu Exten. Case 07..
MOD MODEL : BASIC MODEL (SUHYATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMNTS

48149 12 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT PROTECT

10 Repository Fee +++++++++++++
8 Operations Treatment ++++
7 Operations Waste Ret. & Transfer --
1 Current Operations - +
4 Capital Waste Ret. & Transfer
5 Capital Treament
NET EFFECT OF FROZEN ELEMENTS



REP/PC (Ver-4.0) - NGIT REPORT 4 CONTINGENCY PROFILE 02-06-96

DATA : B xSitu Exten. Case 07.
MODEL : BASIC MODEL (SLMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 7809 16.2 PCT

99.95 "1 4317 9.0 "

95 " 1269 2.6

90 " 230 .5

85 -466 -1.0 "

80 -995 -2.1 "

75 I" -1560 -3.2 "

70 -2001 -4.2 "

65 -2439 -5.1 "

60 " -2935 -6.1 "

55 -3457 -7.2 "

50 " -3988 -8.3 "

45 -4640 -9.6 "

40 -5415 -11.2 "

35 -6266 -13.0 "

30 " -7342 -15..2 "

25 -8180 -17.0 "

20 -9503 -19.7 "

15 -10564 -21.9 "

10 " -11768 -24.4 4

5 -13012 -27.0 "

0.05 " -19153 -39.8 "

0 -22178 -46.1 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : ExSitu Exten. Case 08
MODEL : BASIC MODEL.(SUvATION)

NUM ELEMENT

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)

UNIT TARGET PROB- LOW

8600 50 6880
190.00 190.00

1300 1300
2280 50 1824
5202 30 4162

170.00 170.00
4820 50 3856
5417 55 4604

0 0
3400 3400

31379

HIGH

10320
190.00

1300
3876

13005
170.00

8194
5418

0
3400

26386 45873
(THEORETICALS)

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

1
2
3
4
5
6
7
8
9

10

RANGE ESTIMATE : 02-06-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : EZSitu Exten. Case 08
MODEL : BASIC MODEL .(SUMMATION)

I---- ---- I----I---- ---- ---- ---- ---- ---- I----
.44-

*

*

*

**
*

*.

**

**

------------------------------------------------------- ---------- TARGET
**

*

*

.05 10 20
-- i ---- i ---- i ---- i-

30 40 50 60
OVERRUN PROBABILITY

--- ---- i
70 80

(PERCENT

-------
90 99.95

42-

40-

38-

36-

34-1

32-
B
0
T
T
0
M

L

30-

28-

26-

.c-

X 1,000



REP/PC (Ver4t.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

DATA : ExSitu Exten. Case 08
MODEL : BASIC MODEL (SUIc'fATION)

TOTAL PROB OF
EXPENSE OVERRUN

31379

NET EFFECT OF
FROZEN ELEMENTS

77 PCT 0 = .0 PCT

NUM ELEMENT

Capital Treament
Operations Waste Ret. & Transfer
Current Operations
Capital Waste Ret. & Transfer
Operations Treatment
NBT EFFECT OF FROZEN ELEMENTS

-- - +
-- ++*

-- +

5
7
1
4
a

UNIT CORRECT PROTECT



REP/PC (Ver--4.0) - MG.MT REPORT 4

DATA : ExSitu Exten. Case 08
MODEL: BASIC MODEL .(SUMevATION)

"o

I

"t

41

It

99.95

95

90

85

so

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

It

"f

It

If

t

i

aV

'i

It

41

If

ADD TEIS CONTINGENCY
ABSOLUTE

14494

12109

7497

6282

5365

4615

3930

34.64

3018

2545

2144

1739

1391

1061

755

477

146

-185

-497

-814

-1399

RELATIVE

46.2 PCT

38.6

23.9

20.0

17.1

14.7

12.5

11.0

9.6

8.1

6.8

5.5

4.4

3.4

2.4

1.5

.5

-.6

-1.6

-2.6

-4.5

-3851 -12.3

-4993 -15.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

CONTINGENCY PRO TLE : 02-06-9'u



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

DATA : ExSitu Exten. Sepa.r. Case 09
MODEL : BASIC MODEL (SUMMATION)

UNIT TARGET PROB+

1 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
2 Operations Treatment
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)-

LOW

8600 50 6880
186.00 186.00

670 670
1388 50 1110
2189 40 1751

137.00 137.00
3166 50 2533
2672 65 2004

0 0
5000 95 3750

24008 19021 31107
(THEORETICALS)

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

NUM ELEMENT HIGH

10320
186.00

670
2360
4378

137.00
5382
2673

0
5001



REP/PC (Ver--4.0) - MGMfT REPORT 2 GR.PHICAL OVERRUN PROFILE
DATA : ExSitu Exten. Sepa.r. Case 09
MODEL : BASIC MODEL (SUMMATION).

29-

25-

*
*

*

**
**

**

24-1 -------------------------- ****-------------------

20-J

S---- ----
.05 10 20

*4*

**

**

*

-TARGET

*

30 40 50 60 '70 80 90 99.95
OVERRUN PROBABILITY

.--

28-

27-

26-1

23-
B
0
T
T
0
M

N
L

22-

i9
X 1,000

: 02-06-96

---

(PERCENT)



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

DATA : ExSitu Exten. Sena.r..Case 09
MODEL : BASIC MODEL (SUIiMATION)

TOTAL PROB OF
EXPENSE OVERRUN

24008 57 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

Current Operations
Capital Treament
operations Waste Ret. & Transfer
Repository Fee
Capital Waste Ret. & Transfer
Qperations Treatment
NET EFFECT OF FROZEN ELEMENTS

----------- -++

1
5
7

10
4
8

UNIT CORRECT PROTECT



REP/PC (Ver---4.0) - MGM REPORT 4 CF

DATA : ExSitu Exten. Sepa.r. Case 09
MODEL : BASIC MODEL (StMLMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

7099

4167

2480

1908

1582

1335

1100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

43

-91

-249

-429

-613

-807

-1025

-1268

-1755

29.6 PCT

17.4

10.3

8.0

6.6

5.6

4.6

3.7

2.9

2.2

1

.7

.2

-. 4

-1.0

-1.8

-2.5

-3.4

-4.3

-5.3

-7.3

-3831 -16.0

-4987 -20.8

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

100

it

i

"

If

"I

it

t

i

"f

879

687

522

346

176

0

It

41

I

U

"

If

4

"1

4 If

CONTINGENCY PROFILE : 02-06-96
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REP/PC (Ver 4.0) - MGMT REPORT 1

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

NUM ELEMENT UNIT TARGET PROB+ LOW

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
9 M& M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

8600 50
190.00

0 .
2280 50
4305

211.00
3990
6877

40

50
50

0
6500 95

32953 .

6880 10320
190.00 190.00

0 0
1824 3876
4244 8610

211.00 211.00
3192 6783
5158 6878

0 0
3900 6501

25599 43369
(THEORETICALS)

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

HIGH

RANGE.ESTIMATE : 02-12-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 02-12-96
DATA : ExSitu Exten'. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

42-

40-.. . . . .

*

**

*4**4 4

***

--------------------------------- ** **-----------------------

. . . .. . . .****. .

**

*

36-

34-

32-

30-

-TARGET

-------!---|------ I--- --- --- 1---- I---- 1---- 1---- I---- I----I
5 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)

38-1

. .. . . . . .

*

. . . . . . .4

B
0
T
T
0
N

L

N
E

X 1,000

28-

26-

24-

22-

.0



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE 02-12-96

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

TOTAL PROB OF
EXPENSE OVERRUN

32953

NET EFFECT OF
FROZEN ELEMENTS

55 PCT 0 - .0 PCT

NUM ELEMENT

Capital Treament
Repository Fee
operations Waste Ret. & Transfer
Current Operations
Capital Waste R t. & Transfer
Operations Trea' ent
NET EFFECT OF P1OZEN ELEMENTS

5
10
7
1
4
8

UNIT CORRECT PROTECT

1+

-- - - --- ++



0

REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 02-12-96

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

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 10416 31.6 PCT

99.95 "1 6159 18.7 "

95 It 3589 10.9 "

90 2782 8.4 "

85 " 2385 7.2 "

80 1960 6.0 "

75 1599 4.9 "

70 1282 3.9

65 935 2.8 "

60 709 2.2 "

55 422 1.3 "

50 223 .7

45 2 .0

40 " -257 -. 8 "

35 -452 -1.4 "

30 -682 -2.1 "

25 -936 -2.8 "

20 " -1178 -3.6.-

15 " -1518 -4.6 "

10 " -1968 -6.0 "

5 i -2727 -8.3 "

0.05 " -5765 -17.5 "

0 " -7354 -22.3 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE Safetv: LCFs from radioloeical Accidents

ORIGINATOR Michael Harker DATE 02/12/95

REVISION NO.

OBJECTIVE Show LCFs from Radiological accidents.

METHODOLOGY See attachments

ASSUMPTIONS See attachments

(Continue on another sheet

CALCULATION & R
ATTACHED

JACOBS\FORMS\CALCLCF.212

if nc Asa

S ATU /DTE

CHECKED/DATE

ESULTS



Sheeti

_______ NO ACTION ALTERNATIVE ___

________Mispositioned Jumper (spray release 207 psi) ______________

1.10E-02 peryearx 1.00E+01 years = 1.1E-01 probability
dose LCF/rem 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 1.1OE-01 1.23E-02
N 2.50E+03 4.005-04 1.00E+00 1.10E-01 1.1OE-01 2.67E-01
MEl-N 6.70E+01 8.005-04 5.36E-02 1.IOE-01 5.90E-03 _

P 6.20E+02 5.OOE-04 3.10E-01 1.10E-01 3.41E-02
MEl-P 2.90E-01 5.005-04 1.45E-04 1.10E-01 1.60E-05

t otal LCF 2.43E+00

_______Hydrogen burn in wast tank ___ ____

9.00E-07 per year x 1.00E+02 years x 2.50E+01 tanks 2.25E-03 probability
dose LOP/rem LOP probability LCF risk

receptor personrem 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.OOE-04 9.80E+00 2.25-03 2.21E-02
MEN 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
MEl-P 4.23E+001 5.OOE-04 2.12-0 2.25-03 4.76E-06

I _total LOF 2.17E+01 I_

Page 1



Sheet2

LONG TERM MANAGEMENT ALTERNATIVE ___

Mispositioned Jumper (spray release 207 psi) ______________

1.10E-02 per year x 2.OOE+01 years = 2.20E-01 probability _

dose LCF/rem LCF probability LOP risk
receptor personrem Point esti _

W 1.40E+03 8.00E-04 1.12E+00 2.20E-01 2.46E-01
MEI-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 8.002-04 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 _

MEl-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 1.002+02years x 2.50+01 tanks = 2.25E-03 probability
Cdose LO/rem LCF probability LCF risk

receptor personrem 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 2.252-03
N 2.45E+04 4.00E-04 9.80E+00 2.25E-03 2.21 E-02
MEl-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
MEl-P 4.23E+00 5.00E-04 2.12E-03 2.252-03 4.76E-06

total lcf 2.17E+01 Eli
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Sheet3

INSITU FILL AND CAP ALTERNATIVE.

Mispositioned Jumper (spray release 207 psi)
1 .1OE-02 per year x 1.50E+01 years = 1.65E-01 probability

dose LCF/rem LCF probability LCF risk
receptor personrem point esti
W 1.40E+03 8.OOE-04 1.12E+00 1.65E-01 1.85E-01 .
MEI-W 1.40E+02 8.OOE-04 1.12E-01 1.65E-01 1.85E-02
N 2.50E+03 4.OOE-04 1.OOE+00 1.65E-01 1.65E-01 4.01E-01
MEI-N 6.70E+01 8.OOE-04 5.36E-02 1.65E-01 8.84E-03
P 6.20E+02 5.OOE-04 3.IOE-01 1.65E-01 5.12E-02
ME-P 2.90E-01 5.OOE-04 1.45E-04 1.65E-01 2.39E-05

total Icf 2.43E+O0 

Tank Dome Collapse Due To Hydrogen Deflagration
- 1.00E-04 probability

dose LCF/rem LCF probability LCF risk
receptor personrem point esti
W 6.20E+04 n/a n/a 1.OOE-04 1.00E-04

MEI-W 6.20E+03 n/a n/a 1.OOE-04 1.00E-04
N 2.30E+04 4.OOE-04 9.20E+00 1.OOE-04 9.20E-04
MEl-N 1.50E+03 n/a n/a 1.OOE-04 i.OOE-04
P 3.70E+03 5.OOE-04 1.85E+00 1.OOE-04 1.85E-04
MEl-P 3.90E+00 5.00E-04 1.95E-03 1.00E-04 1.95E-07

[total Icf 2.11E+01
Hydrogen burn in waste tank

9.OOE-07 per year x 1.90E+01 years x 2.50E+01 tanks = 4.28E-04 probability
dose LCF/rem LCF 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 4.28E-04 4.28E-04
N 2.45E+04 4.OOE-04 9.80E+00 4.28E-04 4.19E-03
MEl-N 1.74E+03 n/a n/a 4.28E-04 4.28E-04
P 3.70E+03 5.OOE-04 1.85E+00 4.28E-04 7.91 E-04
ME-P 4.23E+00 5.OOE-04 2.12E-03 4.28E-04 9.04E-07

.. total Id 2.17E+01,
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______IN SITU VITRIFICATION ALTERNATIVE I _______

________Mispositioned Jumper (spray release 207 psi) ______________

1.10E-02 per year x 1.50E+01 years 1.65E-01 probability
_ _dose JLCF/rem LCF probability LCF risk

receptor personrem point esti
W 1.40E+03 8.OOE-04 1.12E+00 1.65E-01 1.85E-01
MEI-W 1.40E+02 8.OOE-04 1.12E-01 1.65E-01 1.85E-02
N 2.50E+03 4.OOE-04 1.00E+00 1.65E-01 1.65E-01 4.01E-01
MEl-N 6.70E+01 8.00E-04 5.36-02. 1.65E-01 8.84E-03
p 6.202+02 5.OOE-04 3.10E-01 1.65E-01 5.12E-02
MEl-P 2.90E-01 5.OOE-04 1.45E-04 1.65E-01 2.39E-05

total Icf 2.432+00

Off-Gas Duct Rupture ____

7.00E-04 per year x 9.OOE+00 years 6.30E-03 probability
dose LCF/rem LCF probability LCF risk

receptor personrem point esti
W 2.50E+04 n/a n/a 6.30E-03 6.302-03
MEI-W 2.50+03 n1/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
MEl-N 1.20E+03 n/a n/a 6.30E-03 6.30E-03
P 1.10E+04 5.002-04 5.50E+00 6.30E-03 3.47E-02
MEl-P 5.20E+00 5.00E-04 2.60E-03 6.30E-03 1.64E-05

total LOF 5.15E+01
Hydrogen burn in waste tank

9.00E-07 peryearx 1.90E+01 years x 2.50E+01 tanks = 4.28-04
dose LCF/rem LCF probability LCF risk

receptor personrern point esti
W 2.18E+05 n/a n/a 4.282-04 4.28E-04
MEI-W 2.18E+04 n/a n/a 4.28E-04 4.28E-04
N 2.452+04 4.00E-04 9.80E+00 4.28E-04 4.19E-03
MEl-N 1.74E+03 n/a Wa 4.28E-04 4.28E-04
p 3.70E+03 5.002-04 1.85E+00 4.28E-04 7.912-04
MEl-P 4.23E+00 5.00E-04 2.12E-03 4.28E-04 9.04E-07

I___ Itotal Icf 2.17E+01 I I
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Sheets

EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE _______

_____Mispositioried Jumper (spray release 207 psi)__________ ____

1.10E-02 peryearx 2.30E+01 years = 2.53-01 probability
dose JLOP/rem .CF 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 8.002-04 1.12E-01 2.53E-01 2.83E-02 6.152-01
N 2.50E+03 4.002-04 1.00E+00 2.53E-01 2.53E-01
MEl-N 6.70E+01 8.00E-04 5.36E-02 2.53E-01 1.36E-02
P 6.2-02+02 5.00-04 3.10E-01 2.53E-01 7.84E-021
MEl-P 2.90E-01 5.OOE-041 1.45E-04 2.53E-01 3.67E-05

total If I2.43E+001

_____Loss of Filtration (HEPAil~ter blowout) ____

8.80E-06 per year x 2.30E+01 years x 2.50E+01 tanks= 5.06E-03 probability
dose * .LF/rem LCF probability LOP risk

receptor personrem point esti
W 3.70E+04 r/a n/a 5.06E-03 5.06E-03
MEI-W 3.70E+03 n/a n/a 5.06E-03 5.06E-03
N 1.04E+03 4.00E-04 4.16E-01 5.06E-03 2.10E-03
MEl-N 2.42E+01 8.00E-04 1.94E-02 5.06E-03 9.80E-05
P 1.56E+02 5.OOE-04 7.80E-02 5.06E-03 3.95E-041
MEl-P 1.04E-01 5.OOE-04 5.202-05 5.06E-03 2.63E-07

total Icf 1.05E+01
Seismic Induced Line Break in Vault _________

6.00E-05 peryearx 2.00E+01 years = 120-03 probability
dose LOP/rem LOP probability LCF risk

receptor personrem point esti
W 3.40E+01 4.00-04 1.36E-02 1.20E-03 1.63E-05
MEI-W 3.40E+00 4.00E-04 1.6E-03 1.20E-03 1.63E-06
N 7.10E+00 4.002-04 2.84E-03 1.20E-03 3.41E-06
MEl-N 2.90E-01 4002-04 1.16E-04 1.20E-03 1.39E-07
P 2.70E+00 &002-04 1.35E-03 1.20E-03 1.62E-06
MEl-P 4.50E-04 5.002-04 2.25E-07 1.20E-03 2.70E-10

total Id 1.78E-021
Breached Canister

6.00>-01 peryearx 2.02+01 years = 1.20>+01 probability
dose LCF/rem LOP probability LCF risk

receptor personremn point esti
W 1.45E-04 4.00E-04 5.80E-08 1.00+00 5.80E-081
ME-W 1.45E-05 4.00E-04 5.80E-09 1.00E+00 5.80E-09
N 5.80E-08 4.OOE-04 2.32E-1I 1.00E+00 2.32E-il
MEl-N 4.00E-09 4.002-04 1.60E-12 1.00E+00 1.60E-12
P O1.50E-08 5.OOE-04 7.50E-12 1.00E+00 7.50E-12
MEl-P 2.E2-12 5.00E-04 1.20E-15 1.00E+00 1.20E-15 _

Stotal IcI 5.80E-08
Hydrogen bum in was tank

9.002-07 peryearx 2.30E+01 years I 2.07E-05 probability
dose jLOPrem LOP probability LCF risk I

receptor personrem point esti
W 2.18E+05 i/a n/a 2.072-05 2.07E-05
MEI-W 2.18E+04 n/a n/a 2.07E-05 2.07E-05 _

N 245E+04 4.002-04 9.80E+00 2.07E-05 2.03E-04
MEl-N 1.74E+03 n/a n/a 207E-05 2.07E-05 _

P 3.70E+03 5.00E-04 1.85E+00 2.07E-05 3.83E-05
IMEl-P 4.23E+00 5.00E-04 2.12E-03 2.07E-05 4.382-08

ItotalIcf 2.17E7201
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SheetS

EX SITU NO SEPARATIONS ALTERNATIVEI

________Mispositioned Jumper (spray release 207 psi) _________

1.10E-02 peryearx 1.80E+01 years 1.98E-01 probability
-Cdose LOF/rem LCF probability LOP risk

receptor personrem point esti
W 1.40E+03 8.00E-04 1.12E+00 1.98E-01 2.22E-01
MEI-W 1.402+02 8.OOE-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
MEl-N 6.70E+01 8.00E-04 5.362-02 1.98E-01 1.06E-02
P 6.20E+02 5.00E-04 3.10E-01 1.98E-01 6.14E-02
MEl-P 2.90E-01 5.002-04 1.45E-04 1.982-01 2.87E-05

total lot 2.43E+00

Loss of Filtration (HEPA filter blowout)
8.80E-06 per year x 1.80E+01 years = 1.58E-04 probability

dose LCF/rem LCF probability LCF risk
receptor personrem point esti
W 3.70+04 n1/a n/a 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 ___

MEl-N 2.422+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 1.242-05
MEl-P 1.04E-01 5.00E-04 5.20E-05 1.58E-04 8.24E-09

_____ __ _______total lot 1.05E+01 _ __ ____

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-04 4.00E-04 5.80E-08 1.00E+00 5.80E-08
ME-W 1.45E-05 4.02-04 5.80E-09 1.002+00 5.80E-09
N 5.80E-08 4.002-04 2.32E-11 1.00E+00 2.322-11
MEl-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
MEl-P 2.40E-12 5.00E-04 1.20E-15 1.002+00 1.20E-15

total Icf 5.80E-08,
Hydrogen bum in waste tank

9.00E-07 per year x 1.80E+01 years x 2.502+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
ME-W 2.18E+04 n/a n/a 4.05E-04 4.05E-04
N 2.45E+04 4.00E-04 9.80E+00 4.052-04 3.97E-03,
MEl-N 1.74E+03 i/a n/a 4.052-04 4.05E-04
P 3.70E+03 5.002-04 1.85E+00 4.05E-04 7.49E-04
MEl-P 4.23E+001 5.00E-04 2.12E-03 4.05E-04 8.57E-07

I_ _ total lot 2.17E+01

Page 6



Sheet7

EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE

_____Mispositioned Jumper (spray release 207 psi)
1.10E-02 peryearx 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 8.00E-04 1.12E-01 2.53E-01 2.83E-02
N 2.50E+03 4.OOE-04 1.00E+00 2.53E-01 2.53E-01 6.15E-01
MEl-N 6.70E+01 8.00E-04 5.36E-02 2.53E-01 1.36E-021 I
P 6.20E+02 5.00E-04 3.10E-01 2.53E-01 7.84E-02
MEL-P 2 - 5.00E4 46 2.53E-01 3.67E-05

tal Ic 3

Loss of Filtration (HEPA filter blowout) _________

8.80E-06 peryearx 2.30E+01 years 2.02E-04 probability _______

dose - LCF/rem LCF probability LCF risk
reep ersonre pointesti
W 3.70E+03 n/a n/a 2.02E-04 2.02E-04
MEI-W 3.0+0 / n/ a 2.-4 2.02E-4 _______

S 1.04+03 4.00E-04 4.16E-01 2.02E-04 8.42E-05
M2I-N 2.42E+01 8.00E-04 1.94E-02 2.02E-04 3.92E-06
P 1.56E+02 5.OOE-04 7.80E-02 2.02E-04 1.58E-05
[MEl-P 1.04E-01 .00-04 5.20E-05 2.02E-04 1.05E-08

tota _ _ .S+1 _____ _________taIcf I 1 . 2

Seismic Induced Line Break in Vault ____

6.00E-05 peryearx 2.00E+01 years = 1.20E-03 probability
dose LCF/rem LCF probability LCF risk

receptor ersonrer pointesti
W 3.40E+01 4.00E-04 1.36E-02 1.20E-03 1.63E-05
MEI-W 3.40E+00 4.0E-04 1.36E-03 1.20E-03 1.63E-06
IN 7.10E+00 4.00E-04 2.84E-03 1.20E-03 3.41E-06
MEL-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
MEl-P 4.50E-04 5.E0-04 2.25E-07 1.20E-03 2.70E-10

total Id 1.78E-02
Breached Canister

6.00E-01 peryearx 2.00E+01 years = 1.20E+01 probability
dose LCF/rem LCF probability LCF risk

receptor personrer point esti
W 1.45E-0 4.OOE-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
MEl-N 4.00E-091 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
MEl-P 2.40E-12 5.00E-04 1.20E-15 1.00E+00 1.20E-15

total Ic 5.80E-08
Hydrogen bum in waste tank

9.00E-07 per year x 2.30E+01 years x 2.50E+01 tanks= 5.18E-04 probability
dose LCF/rem LCF probability LCF risk

receptor personrer _ _point esti
W 2.18E+05 Wa n/a 5.18E-04 5.18E-04
MEL-W 2.18E+04 Wa Wa 5.18-04 5.18E-04
N 2.45E+04 4.00E-04 9.80E+00 5.182-04 5.07E-03
MEL-N 1.74E+03 Wa na 5.18E-04 5.18E-04
P 3.70E+03 5.00E-04 1.85E+00 5.18E-04 9.57E-04
MEL-P 4.23E+00 5 -04 2.12E-03 5.18E-04 1.09E-06

i Utotal Icf 2.17E+01
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Sheet8

EX SITU/ IN SITU CO MBINATIO I I:
Mispositioned Jumper (spray release 207 psi)

1.10E-0: per year x 2.30E+01 years = 2.53-01 probability
dose LCF/rem LCF probability LCF risk

receptor personren 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 2.63E-01 2.83-02 6.15E-01
N 2.50E+03 4.00E-04 1.002+00 2.53E-01 2.532-01
MEl-N 6.70E+01 8.002-04 5.36E-02 2.53E-01 1.36E-02
P 6.20E+02 5.002-04 3.102-01 2.53E-01 7.84E-02
MEI-P 2.90E-01 5.00-041 1.45E-04 2.53-01 3.67E-05

total Id 2.43E+0(

_____Loss of Filtration (HEPA filter blowout)
8.80E-06 peryearx 2.30+01 years = 2.02E-04 probability

dose LCF/rern LCF probability LCF risk
receptor personrem pointesti
W 3.70E+04 rM ri/a 2.02E-04 2.022-04
MEI-W 3.70E+03 n/a n/a 2.02E-04 2.02E-04
N 1.04E+03 4.00E-04 4.16E-01 2.02E-04 842E-05
MEl-N 2.422401 8.00E-04 1.94E-02 2.022-04 3.92E-06
P 1.56E+02 5.00E-04 7.80E-02 2.02E-04 1.68E-05
MEl-P 1.04E-01 5.00E-04 5.20E-05 2.02E-04 1.05E-08

t otal ld 1.05E+01
_____Seismic Induced Line Break in Vault

6.00E-05 per yearx 2.00E+01 years 1.20E-03 probability
dose LOP/rem LCF probability LCF risk

receptor persorrem 1point esti
W 3.40E+01 4.002-04 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 4.002-04 2.84E-03 1.20E-03 3.41E-06
MEl-N 2.90E-01 4.002-04 1.162-04 1.20E03 1.39E-071
P 2.70E+00 5.002-04 1.35E-03 1.202-03 1.62E-06
MEl-P 4.50E-04 5.002-04 2.25E-07 1.20E-03 2.702-10

______________total lot 1.78E-02 ___ ____

1____ Breached Canister
6.002-01 peryearx 2.002401 years 1.20E+01 probability

dose LCF/rem LCF probability LOFisk
receptor personren point esti
W 1.45E-04 4.00E-04 5.80E-08 1.002+00 5.802-08
MEI-W 1.52-05 4.00E-04 5.80E-09 1.00E+00 5.80E-09
N 5.80E-08 4.00E-04 2.32E-11 1.00E200 2.32E-1 I
MEM 4.00E-09 4.00E-04 1.60E-12 1.002E00 1.60E-12
P 1.SOE-08 5.00E-04 7.50E-12 1.00E+00 7.50E-12
MEt-P 2.40E-12 5.00E-04 1.20E-15 1.00E+00 1.20E-15

5.80E-081
_____Hydrogen burn in waste tank I

9.002-07 peryearx 2.30E+01 yearsx 2.50E+01 tanks 5.182-04 probability
dose L>F/rem LOP probability LOP risk

receptor personremn point esti
W 2.18E+05 /a na 5.18E-04 5.18E-04
MEI-W 2.18E+04 n1/a n/a 5.18E-04 5.182-04
N 2.45E+04 4.002-04 9.80E+00 5.18E-04 5.07E-03
MEl-N 1.742+03 n/a n/a 5.18E-04 5.182-04
P 3.70E+03 5.00E-04 1.85E+00 5.18E-04 9.57E-04
MEl-P 4.23E+00 5E0-041 2.12-03 5.18E-04 1.09E-06

d t l .17+1 5.1E
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Sheet9

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 LCF/rem LCF probability LCF risk
receptor personrem point esti
W 1.40E+031 8.00E-04 1.12E+00 1.10E-01 1.23E-01
MEI-W 1.40E+021 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
MEl-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 Icf 2.43E+00

Seismic Induced Line Break in Vault
6.00E-05 per year x I 1.00E+01 years = 6.00E-04 probability

dose [LCF/rem LCF probability LCF risk _

receptor personrem point esti
W 3.40E+01I 4.00E-04 1.36E-02 6.OOE-04 8.16E-06
MEI-W 3.40E+00 4.00E-04 1.36E-03 6.00E-04 8.16E-07
N 7.10E+00 4.OOE-04 2.84E-03 6.00E-04 1.70E-06
MEL-N 2.90E-01 4.OOE-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
MEL-P 4.50E-04 5.OOE-04 2.25E-07 6.00E-04 1.35E-10

_____totaL Id 1.78E-02 ____

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

dose LCF/rem LCF probability LCF risk
receptor personrem point esti
W 0.00E+00 4.OOE-04 0.00E+00 1.00E-01 0.00E+00
MEI-W 0.00E+00 4.00E-04 0.00E+00 1.OOE-01 0.00E+00
N 2.30E-04 4.00E-04 9.20E-08 1.002-01 9.20E-09
MEl-N 2.70E-05 4.00E-04 1.08E-08 1.00E-01 1.08E-09
P 5.80E-05 5.00E-04 2.90E-08 1.00E-01 2.90E-09
MEl-P 1.80E-08 5.00E-04 9.002-12 1.00E-01 9.002-13

total Icf 1.21E-07
Hydrogen bum in waste tank |

9.00E-07 per year x 1.00E+01 years x 2.50E+01 tanks = 2.25E-04 probability
dose LCF/rem LCF probability LCF risk

receptor personrem I point esti
W 2.18E+05 n/a n/a 2.25E-041 2.25E-04
MEI-W 2.18E+04 n/a n/a 2.25E-04 2.25E-04
N 2.45E+04 4.00E-04 9.80E+00 2.25E-04 2.21E-03
MEL-N 1.74E+03 n/a n/a 2.25E-04 2.25E-04
P 3.70E+03 5.00E-04 1.85E+00 2.25E-04 4.16E-04
MEL-P 4.23E+00 5.OOE-04 2.12E-03 2.25E-04 4.76E-07

total Id 2.17E+01

Page 9



Sheet9

PHASED IMPLEMENTATION ALTERNATIVE - TOTAL ALTERNA 1

Mispositioned Jumper (spray release 207 psi)
1.10E-02 er iyear x 2.20E+01 years = 2.42E-01 probability

dose JLCF/rem LCF probability LCF risk _

receptor personrem | - point esti
W 1.40E+03 8.00E-04 1.12E+00 2.42E-01 2.71E-01
MEI-W 1.40E+021 8.OOE-04 1.12E-01 2.42E-01 2.71E-02 5.88E-01
N 2.50E+03 4.00E-04 1.00E+00 2.42E-01 2.42E-01
MEl-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
MEl-P 2.90E-01 5.00E-04 1.45E-04 2.42E-01 3.51 E-05

total of 2.43E+00

Loss of Filtration (HEPA filter blowout)
8.80E-06 per year x] 2.20E+01 years = 1.94E-04 probability

dose . JLCF/rem LCF probability LCF risk
receptor personrem _ point est
W 3.70E+041n/a n/a 1.94E-04 1.94E-04
MEI-W 3.70E+03 n/a n/a 1.94E-04 1.94E-04
N 1.04E+03 4.OOE-04 4.16E-01 1.94E-04 8.05E-05
MEL-N 2.42E+01 8.00E-04 1.94E-02 1.94E-04 3.75E-06
P 1.56E+02 5.OOE-04 7.80E-02 1.94E-04 1.51E-05
MEl-P 1.04E-01 5.OOE-04 5.20E-05 1.94E-04 1.OIE-08

totalIcf 1.05E+01I
Seismic Induced Line Break in Vault

6.00E-05 per year x 2.60E+01 years = 1.56E-03 probability
dose JLCF/rem LCF probability LCF risk

receptor personrem | | point esti
W 3.40E+01I 4.00E-04 1.36E-02 1.56E-03 2.12E-05
MEI-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
MEl-N 2.90E-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
MEl-P 4.50E-04 5.002-04 2.25E-07 1.56E-03 3.51E-10

total Id 1.78E-021
Breached Canister I

6.00E-01 peryearx 2.60E+01 years = 1.56E+01 probability
dose LCF/rem LCF probability LCF risk

receptor personrem _point esti
W 1.45E-041 4.OOE-04 5.80E-08 1.002+00 5.80E-08
ME1-W 1.452-05 4.002-04 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
MEl-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
MEl-P 2.40E-12 5.00E-04 1.20E-15 1.00E+00 1.20E-15

total Id 5.80E-081
Hydrogen bum in waste tank I

9.00E-07 per year xJ 2.20E+01 years x 2.50E+01 tanks = 4.95E-04 probability
|dose ILCF/rem LCF probability LCF risk

receptor personrem _ point esti
W 2.18E+05 n/a Wa 4.95E-04 4.95E-04
ME-W 2.18E+04 n/a n/a 4.95E-04 4.95E-04
N 2.45E+04 4.00E-04 9.80E+00 4.95E-04 4.85E-03
MEl-N 1.74E+03 n/a na 4.95E-04 4.95E-04
P 3.70E+03 5.00E-04 1.85E+00 4.95E-04 9.16E-04
MEL-P 4.23E+00 5.00E-04 2.12E-03 4.952-04 1.OSE-06

______ __ total ICf 2.17+01 | _
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04

F -I_ Total 1 .25E+04
Construction

Offsite Truck _ _tips/yr km/trip yr total
concrete 4.80E+02 1.402+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.002+01 7.20E+05

2.50E+01 1.00E+04 2.00E+01 5.002+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 W-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsite Rail trips/yr kmtip yr total
raw material 1.00E+01 8.00E+02 2.002+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 1.002+01 5.20E+05

_Total 5.20E+05
Offsite Truck trips km/trp total

concrete 2.90E+04 1.40E+02 4.06E+06
steel 9.50E+03 8.00E+02 7.60E+06

______trips/yr kmi/trip yr
____ miscellaneous 5.20E+03 1.40E+02 1.00E+01 7.28E+06

Total 1.89E+07

Processing
Osite Truck trips/yr km/tnp yr total

glassfonerlchemn 2.30E+01 8.00E+02 1.952+01 3.59E+05
miscellaneous 5.20E+03 1.40E+02 1.95E+01 1.42E+07

______I_ Total 1.46E+07

Ofsite Rail Itrips/yr kmtrp yr total
glassformer/chem 2.60E+02 8.00E+02 1.952+01 4.06E+06

Total 4.06E+06

VITRIFIED HLW TRANSPORT _ __

OffsRailLh trips lkm/trip total
Yucca Mountain 1.702+02 2.932+03 4.98E+05

Total 4 98E+05

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

________ 9.86E+05 1.0E-01 1.2E+01 9.86E+05
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silt 6.93E+05 1.00E-011 3.00E+01 2.08E+06
riprap 1.05E+06 1.00E.01 a.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 F
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 5.52E+07
Offsite Rail (km) 4.71E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/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
1Const. 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 2.31 E+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+06 1.05E+07
Rail 4.71E+06 5.00E-02 2.36E+05

Rural i
Truck 5.52E+07 9.00E-01 4.97E+07
Rail 4.71E+06 9.00E-01 4.24E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail truck Irail truck rail

urban truck fat/km #7.502-09 2.07E-02
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urban truck inykm 3.70E-07 1.02E+00
urban rail fat/km 1.70E-08 4.01E-03 -

urban rail inykm 3.30E-08 7.78E-03
sub truck fat.km 1.30E-08 1.37E-01
sub truck inykm 3.80E-07 4.01E+00
sub rail fat/km 1.70E-08 4.01E-03
sub rail inykm 3.30E-08 7.78E-03
rural truck fat/km 5.30E-08 2.63E+00
rural truck inj/km 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

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.31E+09 8.98E-09 2.07E+01
injuries 2.31E+09 7.14E-07 1.65E+03

Cumulative fatalities/injuries from traffic impacts

transport employee 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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______EX SITU NO SEPARATIONS ALTERNATIVE

RETRIEVAL _______

Waste Transport total
Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr kmtnp yr total

________ concrete 4.802+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equpmenL 2.50E+01 1.00E+04 2.00E+01 5.002+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.002+02 4.24E+04
cement/misc W-314 1.53E+02 1.402+02 2.14E+04 Total 2.17E+07

Otfsite Rail trips/yr km/trip yr total
raw material 1.00E+01 8.002+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
barrow W-314 1.38E+03 1.002+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
2.02E+04 1.00E+01 2.02E+05 Total 2.02E+05

Offsite Truck trips km/trip total
Try Cities 1.30E+04 1.40E+02 1.82E+06
Portland/Seattle 5.002+03 8.00E+02 4.00E+06

_ _I trips/yr km/trip yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 9.82E+06

Processing
Offsite Truck ___ trips/yr km/trip yr total

Portand/Seattle 5.00E+01 8.002+02 1.40E+01 5.60E+05
miscellaneous 5.20E+03 1.40E+02 1.40E+01 1.02E+07 Total 1.08E+07

Offsite Rail trips/yr km/trip yr total
Portland/Seattle 1.03E+02 8.00E+02 1.40E+01 1.15E+06 Total 1.15E+06

VITRIFIED HLW TRANSPORT
Offst Rail trips km/trip total

_Yucca Mountain 2.14E+03 2.93E+03 6.27E+06 Total 6.27E+06

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

IIfi I 9.86E+05 1.00E-01 1.00E+01 9
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silt 4.93E+05 1.00E-01 3.00E+01 1.48E+061
riprap 8.35E+05 1.00E-01 3.20E+01 2.67E+061
ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

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) 0.00E+00
Offsite Truck (km) 4.23E+07
Offsite Rail (km) 7.58E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/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
ota 3.91E+04 Total 1.06E+09

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.OOE-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

Rural
Truck 4.23E+07 9.00E-01 3.81E+07
Rail 7.58E+06 9.00E-01 6.83E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
2.12E+06 3.79E+05 8.05E+06 3.79E+05 3.81E+07 6.83E+06

urban truck fat/km 7.50E-09 1.59E-02
urban truck inj/km 3.70E-07 7.83E-01
urban rail fat/km 1.70E-08 | 6.45E-03
urban rail inj/km 3.30E-08 | 1.25E-02
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sub truck fat.km 1. 3 0E-08 1.05E-011
sub truck in/km 3.80E-07- 3.06E+00 I
sub rail fat/km ] 1.70E-08 I 6.45E-031
sub rail inj/km 3.30E-08 I 1.25E-021 I
rural truck fat/km 5.30E-08 2.02E+001
rural truck inj/km 8.OOE-07 3.05E+01
rural rail fat/km 1.70E-08 1.16E-01
rural rail inj/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 rate/km TOTAL .
fatalities 1.06E+09 8.98E-09 9.48E+00
injuries 1.06E+09 7.14E-07 7.54E+02

Cumulative fatalities/injuries from traffic impacts

I I Itransport lemployee TOTAL
FATALITIES 2.27E+001 9.48E+00 1.17E+01
INJURIES 3.46E+01 7.54E+02 7.88E+02
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EX SITU EXTENSIVE SEPARATIONSALTERNATIVE _ __

RETRIEVAL ___ ___ ___ _______

Waste Transport ____ ____________ total

Onsite Truck _1.25E+04 Total 1.25E+04

Construction ____ ____ ____ ____ _____

Offsite Truck trips/yr km/trip yr total
________ concrete 4.80E+02 1.40E+02 2.002+01 1.34E+06
____ raw material 4.50E+01 8.00E+02 2.002+01 7.20E+05
________ pmenhIIZII 2.50E+01 1.002+04 2.00E+01 5.002+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.462+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 trips/yr km/tip yr tota!
raw material 1.00E+01 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 km/dtrip total

orrow 6.10E+04 1.002+01 6.10E+05 Total 6. 10+05

Offsite Truck trips kmdtrip _____total

Tni-Cities 2.70E+04 1.40E+02 3.78E+06
Portland/Seattle 1.10E+04 8.OOE+02 8.80E+06

I_ trips/yr km/trip yr
miscellaneous 5.20E+03 1.40E+02 9.0E+00 6.55E+06 Total 1.91E+07

Processing
Offsite Truck trips/yr kmtrip yr total

glassformer/chem 5.13E+02 8.00E+02 1.60E+01 6.572+06
miscellaneous 5.20E+03 1.40E+02 1.60E+01 1.162+07 Total 1.82E+07

Offsite Rail trips/yr km/trip yr total
er/cem 6.37E+02 8.00E+02 1.60E+01 8.15E+06 Total 8.15E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip 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
lfiZI I9.86E+05 1.00E-01 1.002+01 9.86E+05
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s I 6.93E+051 1.00E-01 3.00E+01 2.08E+06
riprap 1.05E+06 1.OOE-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
Offsite Truck (km) 5.91E+07
Offsite Rail (km) 8.34E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/tnp 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 zone fraction Onsite TOTALS
Truck 5.91E+07 5.00E-02 2.95E+06
Rail 8.34E+06 5.00E-02 4.17E+05

Suburban
Truck 5.91E+07 5.OOE-02 7.88E+06 1.08E+07
Rail 8.34E+06 5.00E-02 4.17E+05

Rural
Truck 5.91E+07 9.00E-01 5.32E+07
Rail 8.34E+06 9.00E-01 7.51E+06

Fatalities/Injuries resulting from Truck and Rail 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-09 2.22E-021
urban truck inj/km 3.70E-07 1.09E+001
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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 fat.km 1.30E-08 1.41E-01
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 2.82E+00
rural truck inj/km 8.OOE-07 4.26E+01
rural rail fat/km 1 .70E-08 1.28E-01
rural rail inj/km 3.30E-08 2.48E-01

TOTAL FATALITIES 3.12E+00
TOTAL INJURIES 4.80E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.19E+09 8.98E-09 1.97E+01
injuries 2.19E+09 7.14E-07 1.56E+03

Cumulative fatalities/injuries from traffic impacts
I

I 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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INSITU VITRIFICATIONALTERNATIVE - _______

RETRIEVAL _______

Waste Transport ____

Onsite Truck _0.00E+00

Total 0.OOE+00
Construction - (W-314)

O0fsite Truck ______trips kmitnp total

steel 5.30E+01 8.002+02 4.24E+04
________ cement _ 1.OOE+02 1.40E+02 1.40E+04
miscellaneous 5.30E+01 1.40E+02 7.42E+03

Total 6.38E+04

Onsite Truck trips km/trip total
Tbo rrow 1.38E+03 1.OOE+01 1.38E+04

Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips jkm/trip total
borrow 2.122+05 1.00E+01 2.12E+06

Total 2.12E+06
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
Total 1.38E+07

Offite Rail cars trip/cars km/trip total
Isteel 2.60E+03 5.OOE-02 8.OOE+02 1.04E+05
Icement 1.702+03 5.00E-02 8.002+02 6.80E+04

I Total 1.72E+05
Processing

Offsite Truck trips/yr km/trip yr total
miscellaneous 5.20E+03 1.40E+02 1.20E+01 8.74E+06

Total 8.74E+06

Offsite Rail _trips/yr km/trp yr total
________ 4.OOE+00 8.00E+02 1.20E+01 3.84E+04
I_ _ _ Total 3.84E+04

Grout Fill IMUSTs (outside tank farm areas)
Onsite Truck trips km/trip total

II________e 7.70E+02 1.00E+01 7.70E+03 Total 7.70E+03
Otsite Truck _trips km/trip total

Icement ____ 1.60E+02 1.40E+02 2.24E+04 Total 2.24E+04

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

NF-_ 0.00E 0.00E+00 0.002+00 0.00E+00+0
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silt 4.93E+051 1.00E-01' 3.00E+011 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 Rail (km) 0
Offsite Truck (km) 2.27E+07
Offsite Rail (km) 2.10E+05

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

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 I
Const. 2.20E+04 2.60E+02 1.40E+02 7.41E-01 5.93E+08
Ops/D&D 8.05E+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 8.60E+06
Total 1.32E+09

Distance traveled in population zones

Urban Offsite km zone 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 7.97E+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

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail Itruck Irail - truck rail
1.13E+06 1.05E+04 7.97E+061 1.05E+04 2.04E+07 1.89E+05

urban truck fat/km 7.50E-09 8.50E-031 I I
urban truck inj/km 3.70E-07 4.19E-01 I I I
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urban rail fat/km 1.70E-08 1.79E-04
urban rail inj/km 3.30E-08 3.47E-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

Fatalities/Injuries resulting from Employee vehicle accidents

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

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 1.20E+00 1.18E+01 1.30E+01
INJURIES 1.98E+01 9.40E+02 9.60E+02

Page 12



Sheet5

NO ACTION ALTERNATIVE

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00
- iz _ Total 0.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
raw material 0.00E+00 0.0OE+00 0.00E+00 0.00E+00
equipment[ 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Rail trips/yr km/trip yr total
raw material 0.00E+00 0.00E+00 0.OOE+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

If Total 0.00E+00
Offsite Truck trips/yr km/trip yr total

miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00
trips km/trip

Tri-Cities 0.00E+00 0.OOE+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 (kin) 0.OOE+00
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 0.00E+001 0.00E+00
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09

Total 2.81 E+09

Distance traveled in population zones
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Urban Offsite km zone fraction Onsite TOTALS
Truck 0.00E+00 5.00E-02 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00

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 O.OOE+00 9.00E-01 0.00E+00
Rail 0.00E+00 9.00E-01 0.00E+00

Fatalities/Injuries resu ting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail truck rail truck rail
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

urban truck fat/km 7.50E-09 0.00E+00
urban truck inj/km 3.70E-07 0.00E+00
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 0.00E+00
sub truck inykm 3.80E-07 0.00E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail injkm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 0.00E+00
rural truck inykm 8.00E-07 0.00E+00
rural rail fat/km 1.70E-08 0.00E+00
rural rail inykm 3.30E-08 0.00E+00

TOTAL FATALITIES 0.00E+00
TOTAL INJURIES 0.00E+00

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km 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 fataliies/injuries from traffic impacts ___________________

transport employee TOTAL
FATALITIES O.OOE+OO1 2.52E+01 2.52E+O1
INJURIES O.ODE+0O 2.OOE+03 2.OOE+03
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ONSITE DRY STORAGE ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 1.00E+02 1.00E+01 1.00E+03

Total 1.00E+03

O0fite Truck trips km/trip 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 I trips km/trip 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.OOE+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 2.10E+02 2.60E+02 1.40E+02 7.41E-01 5.66E+06
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.OOE-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.OOE-02 0.OOE+00

Rural
Truck 3.92E+04 9.OOE-01 3.53E+04

I Rail I 0.00E+00 9.OOE-01 I 0.00E+00

Page 16



Sheet6

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.96E+03 0.00E+00 8.85E+03 0.OOE+00 3.53E+04 0.OOE+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.OOE+00
urban rail in/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04,
sub truck inj/km 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 0.00E+00|
sub rail inj/km 3.30E-08 0.00E+00|
rural truck fat/km 5.30E-08 1.87E-03
rural truck injlkm 8.00E-07 2.82E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

TOTAL FATALITIES 2.00E-03
TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic impacts

Itransport lemployee TOTAL
FATALITIES 2.00E-031 3.13E-01 3.15E-01
INJURIES I 3.23E-021 2.49E+01 2.50E+01

Page 17



Sheet7

I I I_ _

OVERPACK AND SHIP ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

Total 0.002+00

Offsite Truck trips km/trip total
encasement pipe 0.OOE+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 km/trip total

Yucca 5.OOE+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 2.702+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41E-01 1.38E+061
Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone 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.OOE-02 0.00E+00 1.40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Rural _

Truck 2.80E+04 9.002-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04
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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+04 1.32E+04

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 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fatkm 1.30E-08 1.82E-05
sub truck inykm 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inykm 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck injkm 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

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

__ _I Itransport employee TOTAL
FATALITIES 1.61E-03 5.84E-02 6.00E-02
INJURIES I 2.17E-021 4.64E+00 4.66E+00
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1 _ _ _ _ I I . _ _

VITRIFY WITH TANK WASTE -ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip Itotal
borrow 0.00E+00 0.OOE+00 0.OOE+00

-- Total 0.OOE+00

Offsite Truck trips km/trip total
]encasement pipe 0.OOE+00 0.00E+00 0.00E+00
WESF modification 2.OOE+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport I
Onsite Truck trips km/trip total

to vitrification plant 1.84E+02 3.20E+01 I 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 lperson-yr trip/yr km/trip car pool total

Const. 1.OOE+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

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+00

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural I
Truck 2.80E+04 9.00E-01 2.52E+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 rail truck rail
1.40E+03 0.OOE+00 1.40E+03 0.00E+00 2.52E+04 0.00E+00

urban truck fat/km 7.50E-09 1.05E-05 I
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 fat. km 1.30E-08 1.82E-05,
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 0.00E+00
sub rail injikm 3.30E-08 0.00E+00
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 0.OOE+00
rural rail inj/km 3.30E-08 0.OOE+00

TOTAL FATALITIES 1.36E-03
TOTAL INJURIES 2.12E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

Itransport employee TOTAL
FATALITIES 1.36E-03 5.84E-02 5.97E-02
INJURIES I 2.12E-021 4.64E+00 4.66E+00
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______IN SITU FILL AND CAP _ ______

Construction - (W-314) ____ ________

Offsite Truck trips k/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 km/trip yr total
__ borrow 1.38E+03 1.00E+01 1.38E+04

Total 1.38E+04

Grout Fill IMUSTs
Construction _________

Onsite Truck trips km/trip total
2.20E+03 1.00E+01 2.20E+04

I I _ Total 2.20E+04
Offsite Truck _trips km/trip total

cement _ 4.63E+02 1.40E+02 6.48E+04
.EPortland/Seattle 0.0+0 0.00E+00 0.00E+00

I _ trips/yr km/trip yr
miscellaneous 0.002+00 0.00E+00 0.00E+00 0.00E+00

Total 6.48E+04

Processing __________

Offsite Truck _trips/yr km/trip yr total
glassformer/chem 0.00E+00 0.00E+00 0.00E+00 0.002+00 ____

miscellaneous 0.00E+00 0.002+00 0.00E+00 0.00E+00
Total 0.00E+00

Offsite Rail _trips/yr km/trip yr total
_ glassformer/chemn 0.002+ 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

0Yucca Mountain 0.OE+0 0.00E+00 0.00E+00
Total 0.00E+00

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

_______ 9.032+051 1.OOE-0i 1.00E+01 9.03E+05
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silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06
riprap 8.34E+05 1.OOE-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

W4 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06

II ps/D&D I 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 2.56E+06
OpsID&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+07Itotal 2.61 E+04 Total 7.05E+08

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.29E+05 5.00E-02 6.43E+03
Rail 0.00E+00 5.00E-02 0.OOE+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

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck 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-09 4.82E-05
urban truck injkm 3.70E-07 2.38E-03

Page 23



Sheet9

urban rail fat/km 1.70E-08 0.00E+00 I
urban rail inj/km 3.30E-08 0.OOE+00 --

sub truck fat.km 1.30E-08 7.33E-02
sub truck inj/km 3.80E-07 2.14E+00

sub rail fat/km 1.70E-08 0.OOE+00
sub rail inj/km 3.30E-08 0.OOE+00
rural truck fat/km 5.30E-08 6.14E-03
rural truck inj/km 8.00E-07 9.26E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail i nj/km 3.30E-08 0.00E+00

TOTAL FATALITIES 7.95E-02
TOTAL INJURIES 2.24E+00,

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 7.05E+08 8.98E-09 6.33E+00
injuries 7.05E+08 7.14E-07 5.03E+02

Cumulative fatalities/injuries from traffic impacts

transport lemployee TOTAL
FATALITIES j 7.95E-02 6.33E+00 6.41E+00
INJURIES I 2.24E+00 5.03E+02 5.06E+02
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EX SITU COMBINATION

RETRIEVAL
Waste Transport total

Onsite Truck 0.002+00

Construction
Offsite Truck trips/yr km/trip yr total

_ concrete _ 2.40E+02 1.40E+02 2.002+01 6.722+05
raw material 2.25E+01 8.OOE+02 2.002+01 3.60E+05
equipmenfff 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 trips/yr km/trip yr total
raw material 5.00E+00 8.00E+02 2.00E+01 8.OOE+04 Total 8.00E+04

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 2.60E+04 1.OOE+01 2.60E+05 Total 2.60E+05

Offsite Truck trips km/trip total
concrete _1.45E+04 1.40E+02 2.03E+06
___ steel _4.75E+03 8.00E+02 3.80E+06

trips/yr km/trip yr
miscellaneous 2.60E+03 1.40E+02 1.00E+01 3.64E+06 Total 9.47E+06

Processing
Offsite Truck trips/yr km/trip yr total

glassformer/chem 1.15E+01 8.002+02 1.95E+01 1.79E+05
miscellaneous 2.60E+03 1.40E+02 1.95E+01 7.102+06 Total 7.28E+06

Offsite Rail trips/yr km/trp yr totalIglassformer/chem 1.30E+02 8.OOE+02 1.95E+01 2.032+06 Total 2.03E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips kmtrp total

Yucca Mountain 8.50E+01 2.93E+03 2.49E+05 Total 2.49E+05

CLOSURE
Onsite Truck cu yd trp/cu yd km/trip total

_______ 9.36E+05 1.002-011 1.00E+01 9.36E+05
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silt __ _ 5.76E+05 1.00E-01 3.00E+01 1.73E+06
riprap | 9.21E+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

Onsite Truck (km) 6.55E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.77E+07
Offsite Rail (km) 2.36E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const. 6.36E+03 2.60E+02 1.40E+02 7.41E-01 1.72E+08

O1ps/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

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.OOE-02 1.18E+05

Suburban
Truck 2.77E+07 5.00E-02 6.55E+06 7.93E+06
Rail 2.36E+06 5.00E-02 1.18E+05

Rural
Truck 2.77E+07 9.00E-01 2.49E+07
Rail 2.36E+06 9.00E-01 2.12E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km. rural km
truck rail truck Irail truck rail
1.38E+06 1.18E+05 7.93E+061 1.18E+05 2.49E+07 2.12E+06

urban truck fat/km 7.50E-09 1.04E-02 I | |
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urban truck inykm 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 fat.km 1.30E-08 1.03E-01
sub truck inj/km 3.80E-07 3.02E+00
sub rail fat/km 1.70E-08 2.00E-03
sub rail inykm 3.30E-08 3.89E-03
rural truck fat/km 5.30E-08 1.32E+00
rural truck inykm 8.00E-07 1.99E+01
rural rail fat/km 1.70E-08 3.61E-02
rural rail inykm 3.30E-08 7.OE-02

TOTAL FATALITIES 1.47E+00
TOTAL INJURIES 2.35E+01

~| |
Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.44E+09 8.98E-09 1.30E+01
injuries 1.44E+09 7.14E-07 1.03E+03

Cumulative fatalities/injuries from traffic impacts

I transport employee TOTAL
FATALITIES 1.47E+001 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
I Total 0.OOE+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00
equipment _0.00E+00 0.00E+00 0.OOE+00 0.OOE+00
miscellaneous 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

I _Total 0.00E+00

Offsite Rail I trips/yr km/trip yr total
raw material 0.00E+00 0.00E+00 0.OOE+00 0.002+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 3.24E+04 1.00E+01 3.24E+05

Total 3.24E+05
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
trips km/trip

Tri-Cities 2.01E+04 1.40E+02 2.81E+06
Portland/Seattle 7.75E+03 8.OOE+02 6.20E+06

Total 2.28E+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 trip/yr 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+09

Total 2.91 E+09
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Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.28E+07 5.OOE-02 1.14E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.28E+07 5.OOE-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+00 9.00E-01 0.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.14E+06 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 inykm 3.70E-07 4.23E-01
urban rail fat/km 1.70E-08 0.00E+00
urban rail inykm 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.91E-02
sub truck injkm 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail inykm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.09E+00
rural truck inj/km 8.00E-07 1.64E+01
rural rail fat/km 1.70E-08 0.00E+00
rural rail inykm 3.30E-08 0.00E+00

TOTAL FATALITIES 1.12E+00
TOTAL INJURIES 1.74E+01

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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Cumulative fatalitieslinjuries from traffic impacts

transport emploee TOTAL
FATALITIES _ 1.12E+0O 2.O1E+01 2.72E+01
INJURIES 1 .74E+O1 2.OSE+03200 3 L__I__
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TOTAL ALTERNATIVE

RETRIEVAL
Waste Transport ______total _____

Onsite Truck _____1.25E+04 Total Ii.25E+04
Construction

Otfsite Truck _ _trips/yr km/trip yr total
concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.002+02 2.OOE+0- 7.202+05

1|imet 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) 1.38E+03 1.OOE+01 1.38E+04 Total 2.16E+07

Offsite Rail trips/yr km/trip yr total
I raw material 1.00E+01 8.OOE+02 2.OOE+01 1.60E+05
Ssteel (W-314) 5.30E+01 8.00E+02 4.24E+04
I cement (W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow 2.80E+04 1.00E+01 2.80E+05 Total 2.80E+05

Offsite 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 km/trip total

glassformer/chem 3.72E+03 8.00E+02 2.98E+06
miscellaneous 1.03E+05 1.40E+02 1.44E+07
process material 3.57E+03 1.40E+02 5.002+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 km/trip total

Yucca Mountain 1.70E+02 2.93E+03 4.98E+05 Total 4.982+05

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

________ 9.86E+05 1.00E-01 1.00E+01 9.86E+051 I
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silt I 6.93E+05 1.00E-01 3.OOE+01 2.08E+06
riprap 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
grout fill sand IMUST 2.20E+03 1.00E+01 2.20E+04 Total 7.24E+06

Offsite Truck trips km/trip 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 trip/yr km/trip 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 zone fraction Onsite TOTALS
Truck 4.69E+07 5.00E-02 2.34E+06
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 1.46E+05

Rural
Truck 4.69E+07 9.00E-01 4.22E+07
Rail 2.91E+06 9.00E-01 2.62E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck Irail truck rail
2.34E+06 1.46E+05 9.88E+061 1.46E+05 4.22E+07 2.62E+06

urban truck fat/km 7.50E-09 1.76E-02 I I
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urban truck inj/km 3.70E-071 8.67E-01
urban rail fat/km 1 .70E-08 2.48E-03 -

urban rail in/km 3.30E-08 4.81 E-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 injikm 3.30E-08 4.81 E-03
rural truck fat/km 5.30E-08 2.23E+00
rural truck injlkm 8.OOE-07 3.37E+01
rural rail fat/km | 1.70E-08 4.46E-02
rural rail inj/km 3.30E-08 8.66E-02

TOTAL FATALITIES 2.43E+00
TOTAL INJURIES 3.84E+01,

Fatalities/Injuries resulting from Employee vehicle accidents

I km rate/km TOTAL
fatalities 2.20E+09 8.98E-09 1.97E+01
injuries 2.20E+09 7.14E-07 1.57E+03

Cumulative fatalities/injuries from traffic impacts

I_ Itransport employee TOTAL
FATALITIES I 2.43E+001 1.97E+01 2.22E+01
I J _INJURIES I 3.84E+011 1.57E+03 1.61E+03 _
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___PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE

RETRIEVAL _______ ___

WASTE TRANSFER SYSTEM UPGRADE (W-314) _ ______

Onsite Truck trips km/trip total_ _

borrow 1.38E+03 1.00E+00 1.38+03 Total 1.38E+03

Offsite Truck
________ steel 5.30E+01 8.OOE+02 4.24E+04
cement 1.COE+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
orrow 1.96E+03 1.00E+01 1.96E+04 Total 1.96E+04

Offsite Truck trips km/trip 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 tips km/trip total

glassformer/chem 3.50E+03 8.OOE+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

_______ Rail trips km/trip total
1glassformer/chem 2.18E+02 8.002+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck I trips km/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 Onsite 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.OOE-02 1.05E+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
Rail 1.74E+05 9.00E-011 1.57E+05

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rI_ |truck rail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+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 fat/km 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-021
sub truck inykm 3.80E-07 7.23E-01
sub rail fat/km 1.70E-08 1.48E-04
sub rail inykm 3.30E-08 2.88E-04
rural truck fat/km 5.30E-08 8.16E-01
rural truck inykm 8.00E-07 1.23E+01
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

Fatalities/Injuries resulting from Employee vehicle accidents

Jkm rate/km 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 Alternatives by Process Module for ittrieval and Transfer:
(Millions of 1995 Dollars)'.

SST retrieval.$. $1;$0 $2,508 $2,508$

SST Coll 11nemen t $0$0 $1,492 $1,492$

SST waste transfers

sST subsurface
barriers

$0

$0

$0

$0

$1,956

$768

DST rctrivil. $2,198 $0 $1

DST.waste transfers $272 $0

MUST retrieval

MUST waste transfers

$0

$0

$0

$0

,306

$458

$74

$93

otal j $2,470 j$0 $8,657j

200.

2 508

1, 492

$1,956 $1,956

$768 $768

$1,213

$344

$74

$93!

$8,46

$1,306

$458

$74

$93

$8,657

IMT - double-sheil tiuk
M UST = miiscellituis underground stnrage tanks
SST - single-shell iink
TI IA - Tri-Party Agreemaent

'itr basis of estinife, see Appenecix A, laekup In Taile 5-13, Ovelat iterieval Costs for Iicting 1,IzC11alive.
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Table 5-14. Comparison of Allernatives by Overlnl CGS Coiimponeici roy Retrieval and 'Tansfer
(Millions oF 1995 Dollars).

A N1 6 nSJ9,' 1
pp~o;

,..-. ;::*

11 kjk~sM
x UIIV.

3. I

CII1H Cal $l,93(X $0 I $3,270 $3 2/0-. 1* 1 1 I.
.$440~ 

so
Operating' 

$5,180
$4 ,990

1~ I I I.
Research and
Developmient,

Total
A.. ___________ L _________ J

TPA = Tri-Paty AgreeLment

I-or blisis of capitil Cost estim te, see Tale 5-IS.

'For lusisif of peratiig cos vstimaie, see ratbje 5-16.

'Resarch ud developIient cost is estiialed as 5 percent of CepitIl cosi.

$100

$2,470

$210 $210

$8,470

t

$--

z Ds~ $$k14T'

S-

--

it el

~r1 LL

-f (~ty..
e~a/A

bK (k A retot fiTC

Capital,
I

$9,660

$3,270$1,930 $o] $3,270

Operating 2 $440 $0 $;5, 1 80

$0

7



TabIe 5-15. Comparison of Alterintives by Capilal Cost Component fOr Retrieval and Transfer
(Millions of 1995 Dollars)'.

I A 1 P U . :: * J: . )~ 0 .. . i..

Labor / $1,260 $0 . $2,120 $2,120 $2,120

Materids/suppliep I $190 $0 $330 $330 $330

ipmt -. $380 $0 $660 $660 $660

Local purchases. $100 $0 $160 $1 60 $160

Total , $1,930 $0 $3,270 $3,270 $3,270

Noes

TPA Trl-hrty Agreement

'For cnpitil cosi estimitte, see Appendix A, MIhckup in Tthe 5-6, A-Construction srra I lours.

'Cupitli costs are nsstuined In be lutoken down its follnws: labor, 65 percent; mliterials and supplies, 10 percent;-
equipment, 20 percent; iuid loci purchases, 5 percent.

.2'

fl
(/1

U

2'

2
lii
'C
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Table 5-16., Comparison of Alternatives by Operating Cost Component for Retrieval and
Transfr (Millions of 1995 Dollars)'.

N4. T 1"44.

. . . . . . . . . . . . . . .. .. . . . . .

"W :1 MA~ I 16f.I x.i ,

LUbor $396 $0 $1,596 $4,427 $4,596

Malerials/Supplis . $17 $$ $19 $186 $194

$25 $0 $290 $280 $290

Local Purchass $8 $0: .$97 $93 $97

Total $446 $0 $5,177 $4,986 $5,177

Note:

TI'A * Tri-I1ntly Agreemient

L:or baska of estimie, sec Appe lix A, Ibackup it Tuble 5-16. A-Opcraling Cosls rat Tri-lhily Agreceuz nt and<
lxtensive Sepjnlmion Alternitivea.

U'
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Table 5-17. Comparison of Alternatives by Overall Schedule for Retrieval and TraTnsfer
(Calendar Year Start/Completion Dat)' (2 sheets)

Tc~st

M I i~IR~j~A!glV 4 f ~8zI_________~
Construction 2032'/2039 n/a 1998'/2017' 1998'/2017'

and
2082/2089-

Operation

Monitoring and maintenance

2039/2042
and

2085/2092
n/a I n/a

200 1'/2023'

n/a

U:

)998/2(0 1'

2OO /200 I' 2001 /2023'

n/a
Decontamination and 2044/2051 n/a 2012/2029 20121/2020 2012
decommissioning and

2094/2101
Research and development
Notes:

ong oing/2003T3T n/a ongoing/2003

n/a
?/20259

ongoing/20039 ongoing/2003

TPA Tri-Party Agreement

'These tari/complete dates do not conalder the start/coiplte dates fer the cross-site tratisf r line Project W-058 [part of the transfer sytema
for retrieved aingle-Ahell tank (SST) wastesI. This project Is covered under the Draft Environmental InpaCt Stairment, Safe inteimfi STJra.e of
Ilnaford WMute Tanks, (DOl-LL 1994). Start/eoinplete dates for the remainder of the waste transfer Systemi for SST wastes is nasumcl
bounded by the start/complete dates for SST retrieval systems. Start/complete dates for transfer systems for MUST wastes are nAsumed
bounded by the startt/complete dates for misetlineous tiderground stoirge tank (MUST) retrieval AystemA.

'Two durations are shown: one for the first phase of retrieval to new storage tanks and one for the second phase tat follows the first by
50 yeart. Por the n, action alternative, no SST wastes are retrieved; therefore DSTs tre not used for stiging of ST waste. For tisii
condition, the Tank Waste Technicval Options )erport (Iloomer et iil. 1993) eatimnate of DST rettievii duration (7 years) is used. Constructio
is assuied to have n 1-year duration, starting 3 years earlier tian t 1iratis bused on WIIC-SD-W2I I-COI-o02, Appendix 1) (WIIC 199-1).
Decontamination and deoii sioning is assumed of comparable duration to consiruction (7 years) alnt1 to start 2 years following coimpleuin
of retrievil operations. Start and finish litates for retrieval oprittions are fromt Table 5-2 (Meng 1995).

LA
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Table 5-17. Comparison of Alternalives by Overall Schedule for lletrieval and Transfer 
(Calendar Year Star1/Co111plc1io11 Date)'. (2 sheets) 

Nulcl\: (Continuctl) 

'Excludiuc !l!rr C-106 (l'rnjccl W-320) und J).~:i"l"s SY-IOI 1111d SY-JO] (Project W-211) whic:h 11rc covcrctl unclcr :.c1uu111c N111io11ul 
l!11vin111111c11lnl !•ulicy Act tloL"tlll\L'lllutiun, the first douhh:-slicll l1t11k (DS'I') lo :;tart co11s1ruc1iu11 is A W-10 I (Jl;1ck:11~1.: l uf Project \V-211) p~·r 
\.VI IC-S D-W211-Cl)Jl-002, Appc ndix I) (WllC 19911). Cuustructiun of Ilic firs I ss·r retrieval systc1n docs nol Sh1rt he fore 2000 per ·r li-l'O!n y 
A1:rc1,:11u:11l 111ilcst1111c M-45-0•\ (l!L·oloi~Y cl nl. 1990). 

lC1111111lctct.I co11struc1i1111 or ss·r rctricvul sysh!lltS is llSStllltCd tu hc tllll' yc:tr prior HI cu111plc1io11 of retrieval fn1111 ss·rs, Scplctuhcr )0, '}(}IR 

per 'l'ri-l'urly Ag.rcc111c111 111ilcst1111c M-•15-05 (Ecolot~Y cl nl. 1990). l)S'I' retrieval symc111 co11struc1io111111d inst:tlli1tio11 is 11ss\1111L«l tu prcl'i:d\· 
ss·r rtlricvnl, sinL"t! llS'l's nrc 118L'tl us s1:11d111~ 11111ks for S!i"I' \VllSIL"S. 

1
1ixd111li11c SST C-!06, DST SY-IOI. 11111! SY-10:1, AW·IOI will ho th< i"ma DST to oporato iu 2001, p<r WllC-SD-W2! l-Clllt·mli. 

Ap110111lix D (WI IC 199~). 

"For !he '.l"li-l'nrty Agrcc111c11t"prcfcrrcll nltcr11111ivc, l)S'I" rctricv;1I i1' us~m111~tl tu c11111i1u1c unlit c11111pletio11 of vi1ilic11tio11 11peratiu11s. '!"he 
c~tcnsivt scpnrnlion nltcr1111tivc is nssu1nctl lu huvc the s11111c sclictlulc. Fu1: the no 1icp11n1tio11s 11ltcr11<1tivc, vittilicatiun npcrntions 11re ::chccluh:tl 

In liL· .L"lllllph:tCll in 2018. ns·r rctricvnl npcrntions will he co11tluctc1l tu suppnrl this schedule ;uul will therefore ilbn be (."Cllllhtctccl (."HllCllfll'lll 

\Vith, und cu111p!Ctctl nt the ti1uc of, or shortly nftcr co1111)lctio1111r ss·r rctricvnl 11pcr11tinn~. 

1
1JCCUJlllUllilllllion Jllld dCCOlllll1iSsio11j11t or rclricVll! SySIClllS is llSSlllllCtl lo Slllrl with initintinn or lllnk rartn closure ;11.:tivit\cs per '1"1·i·f'iHly 

Agrcc111c111 111ilcst1111c M-45·06-TJ (l!colocy cl ttl. 1990). 

1
Dcc1111t111ni1111tinn n11tl dccu1111uissiuui111~ of rctricv:il syslc111s is nssu111cd lo he ccunplctccl l\vo yc:irs ofter co111plctio11 of retrieval opcr111iu11s. 

~Tri-Pllrty Agrcc111cnt 1nilcstunc M- 115-0)-"l"I (Ecoloty cl 111. 1990). 

. 
Vo 
0 
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Table 5-17. Comparison of Allernatives by Overall Schedule for Retrieval and Transfer
(Calendar Year Start/Completion Date)'. (2 sheets)

0] comter, K. D., et ail., 1993, Taink Waste Technical Options repour, W IC-EiP-0616, Rev. 0, West in gliouse I inuford Company, Richlud,
Waslinigion.

DO -RL, 1994, Dra? Ent'irnintenal Impact Statement, Safe Interim Storage of Hlanford Tank Wastes. flanford Site, Richland, Washington,
DOL'/UIS-0212, U.S. Department of Unergy, Iichland Operittiona Office, Richlamd, Wiahington.

I!ctlogy, lA and DOl, 1994, Minford Federal Facility Agreement and Corent Order, 2 vols, as amended, Washingon Sitte Departt ci1of
Uctlogy, U.S. Unviroamenitl Protection Agency and U.S. Department of Energy, Olympia, Washilngin.

Meng, C. D., 1995, No Disposal Action itnglneering Data Package for the Tank Waste Remediation System Environnental Impact Statement,
WIIC-SD-WM-EV-099, Rev. 0, Westinglihouse I na1ford Company, RIclilnad, Washington.

WHC, 1994, Conieptual Design Report, Initial Tank Retieval Systentr, Project W-211, WIIC-SD-W21 I-CD-002, Rev. 0, Westinghouse innford
Company, Itichliand, Washinglon.
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Backup lo Table 5-13. Overall Retrieval Costs for Tri-Party Agreement and
Extensive Separations Alternatives (2 sheets).

Nc g' s . -. -

Retrieval .
Arm-based
Sluicing

ConflneIment
Arm-based
Sluicing

$283
$579

$587
$0

13,514,932
6,224,163

11,080,075
0

* $1,069
$492

$876
$0

$0
$0

$0
$0

$57
$29

$29
$0

Barriers - . $390 4,540,061 $359 $_

'ransfer
Pipeline
Container

SST Total

DSls

.$'l08
$0

$2,247

19,329,408
-0

541,688,639

$1,528
$0

$4,324

$0
$0

$0

$1,408
$ I,l100

$1,492
$0

$20 t$768

$20
$0

$155.

$1,956
$0

$6,725

Relrieval
Mixer pumps
Sluicing

Transfer
Pipeline

DST Total =

MUSTs

Itetrieval
SIlicing

$916
$48

$0

$964

3,172,608
541,987

5,798,822

9,513,418

$251
$43

$458

$752

$0
$0

$0

$ 6
$2

$0

$48

$1,2l1:
$93

$458

$1,764

$33 $0 $2 $74

a'

n
a,
U
-t.

'2
Iii
'C.
I-.,
'4-9

C)

$39 421,5,161 .



Backup to Table 5-13. Overall Relrieval Costs for Tri-Party Agreement and
Extensive Separations Alternaivcs (2 sheels).

Transfer
Container $23 870,998 $69 $0 $1 $93

MUST Toall $62 1,292,544 $102 $0 $3 $167

lIetrieval $3,273 65,494,600 $5,177 $0 $207 $8,657

Notes:

DST ' double-shell look
M US'T - mInseetlraraUs Umderground stornge tonk
SST - single-shell look

As indicoled in Section 5.0, tie values In these oibles tire imported from spreiidsheet calculittiois. The otutier of signinnnti
figures shown does not Imply level of accuracy or degree of confidence in the estimated vinties.

See Notes to liackup Table 5.6 Construction Sniff I lours for capital cost bIsis. q

See lable 5.1 nod Talile 5-16 for operating cost slffl cliturs lud lilSsis.

D&D cost basis is included in operjuilig cost, lnit is hosed on etltohmLilent in place, per tihe ilitfortl Missiont Plan,
IJO1!lRL-91- 102..

Operating cost includes starutp cost.

Retrieval R&D cost Is assumed to be 5 percent of retrieval cviintl cost, except &D cost for arm-tIased NST retrieval includes
addilionld $43 million for SST retrieval test facility.

loomer, K. D., e al., 1993, lok Wrste Tec/iic,,I Onpions Report, WIIC-li P-0616, Rev. 0, Westinghouse lI nn fri'd Comn pa y.
Iticlalznnd, Washinglon.



Backup to 'Table 5-13. Ovea ll Retrieval Costs for No SepaIrations Aliti ntivc. ('2 sheets).

....... .... .~- Y .........~eR& 3 'j iviiil

~~~~~~i .4~? ..4y ..-~* .jfl3 ~Mit . .Zt2
SS'Is

Iterieval
Arm-based
Sluicing

Con fi te nen t
A rm-basedl
Sluicing

Barriers

Transfer
Pipeli ic
Container

SST 'Total =

DSTs

$283
$579

$587
$0

$390

$408
$0

$2,247

13,514,932
6,224,163

II ,080,075
0

$1,068
$492

$875
$0

4,540,0661 $359

19,329,408
0

$ ,527
$0

54,688,6391 $4,320

$0

$0

$57
$29

$29
$0

$1,408
$i , 1 C)

$1 .492
$0

$0 $20 $768

$0
$0

$20
$0

$o! $112

$1,955

$6,723

Retrieval
Mixer pumps
Sluicing

rI'ansfer
Pipeline

DST Total

MUSTs

Retrieval
Sluicing

$916
$48

$0

$964

2,379;456
406,490

4,349,117

7,135,063

$188
$32

$344

$0
$0

$0

$0

$46
$2

$0

$48

$33 $0 .$2 $74

0'
-J

$1,150
$8j3

$344

$;,576

$;39 421,5461



Backup to Table 5-13. Overall Retrieval Costs for No Separations Allernative (2 sheets).

C ~np os :t p1arj,,.n ()p ( o....-rT01 C

1-* Mi

Transfer
Container $23 870,998 $69 $0 $1 $93

MUST Total = $62 1,292,544 $102 $0 $3 $167
Retrieval = $3,273 63,116,246 $4,986 $0 $207 $8,466

Notes:

DST - double-shell lank
MUST seelsuwous u nile rgrounfld storage iook
SST .- single-tue I tank

As inldienited it Section 5.0, the values in these ltmles are imi1,orted from slreldslheet calculations. The number of
siguifitittit figures shown does tlot imply level of flccuracy or degrec of confidence it the estimated values.

See Notes to fBackup Titlle 5-6 Construction Stiff liours for capi nl cost basis.

See Table 5-1 wind *laile 5-16 for operating cost staff hours find Iasis.

D&D cost is included in operating cost, find is based onl C 1iiotIenit in plice, per tie lianflord Mission Plan,
DOIUIRL-93-102.

Operating cost includes stario p costs.

Retrievil Dt) cost is assiuned to be 5 percent of retrieval epital cost, except It&D cost for arm-based SST rettieval
jklso includes additionni $43 million for SST retrieval lest facility.

Iloomer, K. D., et ill., 1993, Tank Wwite Trechnical Options Report, WI C-1i-0616, Rev. 0. Westinghiouse Ilanford
Comlpstny, Richlitand, Washington.

(C)
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Backup to Tdt'lt.l 5-13. Overall Retrievall Costs for No Disposali Action Altennative (2 shieets).

.. .. I, A 
X .1 1* 

. . .t}4ti';;k$~4m ko5r~.w*:: C ant
y~ t ~iopsaffd W$~A gw~Mi............hon

Retrieval
Arm-based $0 0 $0$0
Sluicing $0 0 $0 $0

Con fineiment
Arn-based
Sluicing

Barriers

Transfer
Pipeline
Conlainer

SST Total=

DSTs

$0
$0

$0

$0
$0

.$0

0
C)

ii

$0
$0

$0

$0

$0

0

60

$0

$0

$0

$0
$0

$0

$0
$0

$0
$ 0

$0
$0

Retrieval
Mixer pumps
Sluicing

Transfer
Pipeline

DSTP TOal =

M USTs

Retrieval
Sluicing

$1,832
$96

$0

$1,928

I ,850,688
316,159,

3,382,646

5,549,493

$149
$25

$272

$146

$0
$0

$0

$0

$92 $2,072
$5 $126

$0 $272

$96 $2,470

$0 1 $00 .o

a'
'0

$0

1;0
$0

$0

$0
$0

C) I



Backup to abIle 5-13. Overall Retrieval Costs for No Disposal Action Alternative (2 sheets).
"--."~~~-1 ........ - .....- .......- . ... *. **-.........

Transfer -
Container $00 $0 so $0 so

MUST. -1 To $o so $ $1Z$

Rketrieval =$1,928 .5,549,493 $4 46-$ $96$2 7

Notes:n

DST - double-shlli oink
MUtST = iseln ous undrilrounld slorilge lank--
SST l ingle-shell tank Ii

As Indicitted inl Section 3.0, ale ViaLuCs In these tales life imuported froml sprad'(shlect chalculation. Thell number or signiniemt 1"Itures
shown does not hiply level or accuracy tit degrec or confidience ill tile estimilled villues.

*See Notes its Backup Table 5-6 Coostroelion Sltaff Items for capititl cost basis.-

See Tble 5-1 mid Table 5-16 fo optrating cost start &ours ondo (hsis.
D&D cost is included inl operitting cost.-

Operating cost iclu des marxup costs.

Ririeval R&D cost Is itsittimed to tic 5 percent ill retrieVid ellpioll cost.

[loomner, K. 1., ei ill., 1993, Tonk Wnaste Technlical Options Report, Wl.lC-EP-0616. Rlev. 0. West inIghouse I 1111ford Compyany, Itichland.
Washingtonl.



Backup.to Table 5-16. Operating Costs for Tri-Party Agreement and
Extensive Separati'ons Alternatives (3 sheets).

trr rM r N o 7. -rm

Itetrieval
Aris-hosed 33.56% 1371 242 61 1068 460.06711 16 13,514,932 2,385,568 601,321 10,528,(11
Sluieing 73,83% 287 120 29 138 2I 1.87919 16 6,224,163 2,602,438 628922 2.992801

Coitfi neenl

Arm-based 33.56% 1124 232 91 801 377.18121 16 11,080,075 '2,286.991 897,052 7,896,0:12
Sluicing 73.83% 0 (1 0 0 0 16 0 0

Iitrtiers 100.00% 112.4 23.2 9.1 80.1 - 112.4 22 4,540,061 937,091 367,567 3,235,199
Transfer

'ipeline 100.00% 658 . 245 82 331 658 16 19,329,408 7.197,120 2,408,832 9.72J, 4S
Container .0.00% 593 221 79 293 b 16 0 0 0 0

SsT siub-Ictiil = 54,688,639 15,409,210 4,903,695 34,375,73'

DSTs -12

RIrleviriiv
Mixer pumps 100.00% 72 28 9 35 72 24 3,172,608 1,233,792 396,576 l,5'2,240
Sluicing 21.43% 57.4 24 5.8 27.6 12.3 24 541,987 226,615 54,765 260,6W]

Traisfer 
Pipeline 100.00% 131.6 49 16.4 66.2 131.6 24 5,798,822 2,159,136 722,650 2,917,036

DS! sub-lot .9,513,418 3,619,543 1,173,991 4,719,8I,1

M USTs

Sluicin I 00.00% 14.35 6 1.4$ 6.9 14.35 16 421.546 176,256 42,595 202,491

Transfer 
1Container 1.0% 29.65 11.]OS 3.95 71.6 ]9.5 16 , 7,9 324,605 1 16.035 :1O: 3,5 8
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Backup lo Table 5-16. Operating Costs for Tri-Party Agreement ;ultl 
Extensive Separations Alternatives (3 sheets). 

~r~l~i iiil\f~~ i~~~t~il~ ~~Ef ~i: l!~;tiY1ri!: ~i'.ill.~!i ~i:11nl11,iit~1t1H[~~l"f"'1i-ith"'.:~~r"il"'\~..,}~~"';i:~,_·n~~.t~l"'·i;-[~~~ii~,~~l~i!·.= t!l~l1 l~!:i~1:~~ltC 
MUST suh·totnt = . 1,292,544 . 500,li6t t5li,6JO ·--6J,05J 

Nu1cs: 

F 
,~···'"·· 

,..· 

DST = 
MUST = 
SST = 

· duuhlc·shcti tnnk 
· 111i!.cellnncnus 1111tlcrnrou1ul stornnc 1;111k 
singlc·shcll tnnk 

i 

As i1ulicnicd
0

11i Sccllon .S.01 Ilic vnh;c& in thi:~c t11hlc5 nrc. iiupurtcd frorn SJHcnt!shcct calculillinns. 'fhe 11u111hcr of si1~11ilic11111 fir.urcs shown il1ll'S 

nul i1u1,ly level uf 11ccurncy or tlci;rcc of confidence in the csti1111t1cd vntucs. 
' . . : 

.':' I 

SST rctricv11l 111111(111I stnffhours nrc bused 1111 WllC·El'-06t6 (lloo111cr ct nl •. 199J), Tuhlcs F4·5 and F4-16, with M11intc1111ncc IJU reduced l/•l tn 
nccount for l/J lunger SS'I' rclricvn\ (16 yrs vs 12 yrs), per 'l'ri·Pnrty Agrec111ent schctlulc. 

SS'!' c11111inc1ucnl 11nnu1tl sinrf hours nrc bns:ctl 011 \VllC-EP-0616 1 'l'nhle F7-l) (111nxi1n11111 of alternatives). . . 

~ 
:d 
n . 
VI 

CJ 
' ~ 
·) 

0 



Notes: (Cu111i11ucd) 

Backup lo Table 5-16. Operating Costs ror Tri-Party Agreement and 
Extensive Separations Allernalives (3 shee1s). 

SS'J' SUhSurfl!CC bnrricr.s J\fC bnsccl 1111 llSSllllll!J 10 pcrccnt of Ct1i1fiuc111c11t <1111111al st;l/T hours, for cryogenic Of uir circt1Jntiun hurriCf:i fctp1i1in1~ 
· upernti111111l support. 

• ss·r \VllSIC lrnnsfcr J\1111Ulll Slllffhuurs nrc h11sr:1l 011 WllC.f!P-0616, Tal1lc Fl!-5. 

Suhsurfucc b;u·ritr 01u~r11lions nssu111ctl rcqtiircd 6 ycnrs lon1tcr ~lllll .ss·r retrieval operations, h;isctl on 'l'ri·l'Jtrty Acrcc1nc111 M-•15 111ilcstonc!i. 

MiAcr pt1111p f)S'J' rclricv11l 1111n1111l stuff linurs nrl! hnscd 1111 WI IC-Efl.06 lf1, ·r11t1lc F5-11, 

Al<iStl!llCS (i o.~rrs will rc11t1irc ·aluicioc. follu
1

wi111! nii~cr p11111p opcr11tio11s
0 

lo 111Ccl closure crilcria. 

. ~ ' 
Sluicinc IJ!fl' rc1rievnl n'r11nu1l unrr hours nrc 11ssun1cd 20 pcrcc111 (-2tl/li19) of ss·r sluici11t staff hour.'i. 

I '., .. ;' . I . ' I I • 

[).S'J' \Vl\Slc ll1111Sfcr.Jlllll\Jll! Stnrf luiurs nrc 11ss11111cd 20 percent (-28/149} of SS"I' wa~ac lrunsfcr stnff hours. 

. . 
M us·r rclrlcvnl stnff huur& Jtrc llS!iU ll\Ctl 5 pcrcc111 of ss·1· retrieval stuff !tours ( - I 0 x M us·r vol./SS'I' vol.) 

MUST \VJ\ile trnnsfcr Sltlff huurs nrc 11ss11111cd 5 percent or ss·r lrnnsfcr !il;iff hours (- 10 x Mu.s·r vol./.SS'l" vol.) for i:untnincc lrn11sp111l 
(nss11111cs 11ipcli11c.s nul i1v11ilublc).: 

Ass111uc.s 1111 incrcusc. in WHC-EP·0616 staff csti111111cs, fur stur.ir11~/blc111ling iii DS'l's. 

Stnrf hours/full ti111c cctuivulcnt ;:.: I l!J6 

llno111cr, K. l). 1 ct nl. 1 199:1, 1i111k. \V11s1e 1't:t·h11ic:11t 01Jn'o11s R~ptJJt, WllC-1!1'·0616, Rev. 0, \Vcstinr,hoi1sc lh1111"onl Cu111pn11y, Ilkhlu111I, W11shi11r,11111. 



Ilackup to Table 5-16. Operating Costs for No Separations Alternative (3 shects).

. __ _ ........... _ . ~ ~~ *~ . 4.,..~ 'U K:g. :~......... ~. :.~- ~ ~ >~iin ~ 4:.~tIl

It cl ritviki
Arm-bnsetI 33.56% 1371 242 61 1068 460.067114 16 13.514,932 2,385,568 601,321 10,528,0413
Sluicing 73.83% 287 120 29 138 211.879195 16 6,224,163 2,602.43H 628.922 2,992.80:1

Arm-Inscd 33.56% 1124 232 91 801 377.181208 16 11.080,075 2,286,991 897.052 7,896,02
Sluicing 73.83%. 0 0 0 . 0 0 16 0 0 0 (

Barriers 100.00% 112.4 2:1.2 9.1 80.1 112.4 22 4,540,061 937,094 :16,567 3.215.399

T' i e r -r
Pipeline 100.00% - 658 245 82 331 658 16 19,329,408 7,197,120 2.408,832 9.723.45W
Coniner 0.00% 59) 221 79 293 0 16 0 0 0 0

SST1 sub-oiln 51,688,639 15,409,210 1,903,695 :437573l

DS'Is,

Itcirivil
Mixer pumps 100.00% 72 28 9 35 72 18 2,379,456 925,314 297,432 1,156,680
Sluicing 21.43% , 57.4 24 5.8 27.6 12.3 18 406,490 169,961 41,074 195,455

T'Ensfer .
pipeline 100.00% 131.6 49 16.4 66.2 131.6 18 4,349,117 1,619,352. 541.987 2,187,778

DST sub-toltl n ',135,063 2,7I14657 880,493 3.539.91I

MUSTs

Rtetfieval
Sluicing 100.00% 14.35 6 1.45 6.9 14.3$ 16 421,546 176,256 42,595 202,691

Trns fer
Conaniner 100.00% 29.65 11.05 3.95 14.65 29.6s 16 870,998 324,605 116,0:15 4:0,58

MUST sub-Ifal . 1,292,5,4 500.861 158,630 6:11I.:1



Backup Lo Table 5-16. Operating Costs for No Separations Alternative (3 sheets).

.n'li 13 -oiuh1ti FI:y Rlt!/yr iv i!iye iluyr. Weche Lif aryc -lftno iI B

TOTA L 63,116,246 I8.624,328 5,942,8I8 38,548,699

Notes:

DST - doublil-sliell look
MUST = miscellaneous undergrond storige lik
55T single-shell tank

As indicated lit Section 5.0, the vWonls in these lables tire imported from spreadsheet calclaltions. The number of siginificnuI figures show's
dis no[ imply level of nccurney or degree of confidence in th esiiniated values.

SST retrievil annuil stuff hours are hosed on WIlC-lil'-0616 (llnogner et I. 1993), Tulses I4-5 inI 14-16, with Mointemimee i U I euced 1/-
to iccount for 1/3 longer SST retrieval (16 yrs vs 12 yrs), ptr Tri-l'hy A 'reemnt scheduhc.

sT1 cotimeniit mnmnol stuff hours tire hosed on WI IC-1-0616, TOle F7-3 (m3 iximum of nlterinuives).



Backup to Table 5-16. Operating Costs for No Separations Alternative (3 sheets).

Noles: (Coilinued)

SST subsurface barriers are based on issumtieil 10 p)lCiceit of.conofilenit iniinual sinff hours, for cryogetic or air circulialion barriers reutiinp
operit iontal support.

SST waste trmnsfer anount suiff hours fire based oi WIIC-lIP-0616, 1*rble 11-5.

Subsurfice bArrier operations are lissumed required 6 years longer that SST retrieval operations, based on Tri-Psiriy Agreement M-45
milestones.

Mixer ltmailp DST retrieval annual siTff hours are based on WIIC-FIP-0616, Table 15-4.

Assumes 6 i)Sis will require sluicing following mixer ptuimp uperlions to Imect closttre crileria.

Sluicing )ST',retrieval annual stuff louIrs tssuMed 20 percent (-28/149) of SST sluicing sinff hours.

DST wasI trnsfer annual stff hours assnumed 20 percenit (-28/149) of 1SS-' wasic transfer staff hours.

MUST reI ia vit It aff IIou ri assi ued 5 percent of SS' retrieval- staff I Ihours (~-i x MUST vol ./SST vol.)

MUST waste transfer staff hours issmied 5 percent of SST transfer staff hours (- 10 x MUST volJSST vol.) for container trtansport (assigumes
pipeliLes not available).

Assume n increase in WIIC.IlP-0616 staft eslimates, for staging/blediig in I)STs.

Sintf hours/full itite equivalent = 1836

lootmer, K. D., et al., 199), TunA Wastr Techical Opiait Repot, WIlIC-liP-0616, Rev. 0, Westinghouse illanford Company. Itichhald, Washingion.

K.



Backup lo Table 5-16. OperaUng Costs for No Disposal Aclion Alternat[ve (2 shcts).

SS1's

Itelrievil
Armi-Ised
Shlicilla

CAfin-basnd

Sluicing

lBarriers .

*Trsi sfer
Pipeline
Conlainer

SST sult-lolzl

33,56%
73.83%

33.56%
73.83%

100.00%

100.00%
0.00%

I 371
287

0

242
120

232
0

61
29

91'
0

1068
38

801
0

'160.067114
211.879195

377.18120$
0

112.41 23.21 91 80.1 I

658
593

215
221

82
79

331
293

I')4

0
0

0
0

'V

658 0
0 0

lIte I ie v it
Mixer pIIps 100.00% j72 35 72 14 1,850,
Sluicing 21.43% 57.4 24 5.8 27.6 Id2.3 14 316,159

Tismsfer
Plipeliue 100.00%

DST sub-olaI=

MUSTs

lietitvail
Sluicing

Transfer
Coiainii

MUST sub-tozul

TOTAL

100.00%,

100.00%

131.61

S1.25

49 16.4

6 1.45 6.9

2 9 .6 5 1 11.051 3. 951 14.65

66.2 131.6

14:15

29.65

0
0'

0
0

0

0
0

(0

14 3,382,646

5,519,49I

0 0

10 0

0

5.54'9 ,'I94

0
0

0

0*

0
0

U
0

(I
0

0
(I

0 00
0 C _

0 01 ___

719.212 231,336 899,6.10
132,192 31,946 152,021

1,259,496 . 421,546 1.701,605'

2,11 1,4(X 684.828 2,75 ,166

0

0

0

2,11I1,4X)

0 0

0 i

0 (i

68'I,821 2,7153.6



Notes: 

DST ~ 

MUST ~ 

SST ~ 

Backup lo Table 5-16. Opcrn1i11~ Costs for No Disposal Action Alternative (2 sheets). 

duuhle-shcll tnuk 
111ificcllo11cous u11tlcrt~ru111ul stornc.c t1111k 

1

si11g.lc-shcll lnnk 

As intlicntcd In Section 5.0, tlic v1\t11cs in these tuhlcs nrc ilu1untctl fr11111 tqlrcuclshccl c11lc11l111io11s. 'l"hc 1111111hcr of sic_nificnnt fic,urc:( xhnw 11 
tlucs nut i1nply level of nccurncy clr dct~l'Cl! of confidence i11 the cstinHllc1l vnlucs. 

. ' ' . 
Mixer 111111111os·r1ctricv11l Jll\lllllll stn(fhours nrc huscd 011 WllC·EP.0616 (U110111cr Cl 111. 199J), 'f'Hhlc F5·4. 

Asstt111cs li {)S"l"s will rc11uirt!. slui~illll following 111ixcr pu1up opcr111i11ns 10 111cc1 closure criteria. 
i 

SluiCi1111llS'I',rctrievnt111\1n11tl Mnff hours inc 11ssu111cd 20 pcn:c111 (-28/1 119) of ss·r .sluicin1~ st;tff hours. 

' . 
OS"!" \VllSIC ltl\llSft!.r ll;llllllll til!tff ht~lll~ IUC 11i.su111c1! 20 pt:rCClll ( -28/ 149) 16[ .')!:)'(' \Vit!ill! 1(111\s(cr Sl;tff hours. . . . 

Uou1ncr 1 K. D., ti nl., 199J, 1"a11k \Va.\·te
1

'/"t>i·/11u"i·r1l OptitJJIS Ut'/''"''• WJIC.EP-0616, llcv. 0, Wcstinchousc ltnnf"ord Con1p1t11y
1 

ftichhuul, W11slli111'.to11. 

~,. ........ 
/ \ 

<J 



Backup to Table 5-16. Operating Costs llrcakdown for Tri-IParty Agreement and Extensive Separations Alternatives
(2 sheets).

im' 1/1A N.
Sccc . CCII ~ GA/Csp

WHC Libor.- - ---

E X /#01 $39.52 19,529,614 n/a 22 50% $945,467,673 24.50% $1,1,1,253
N 1 /00 $15.47 6,236,316 n/a f250% $118,182,865 24.50% $147,137,667
flU #06 $28.59 39,728,670 n/a 22.50% $1,391,407,277 24.50% $1,732,302,060

Malerials Il fl/a n/a 9.35% n/ n/a inc. $285,762 o99
Purch. Svcs. //2 n/a n/a I6.95 I%, n/a ni i 1
Other Cont. #3 nI/a n/a 23.56% /a n/a itc. $71997 ,086
Site Svcs . . -/4 n/a n/a 9.36% . n/a n/a icl. $286,046,67S

Internal Chrg. 1 //5 1 n/a /I n 7.80% - n/a
I RM/I3CSR n/a n/1'1 2.37% .

IN Program: FY94 % of Actual % of
CE EJAC ($M) 110 -l 117 ACWP ($M) /0 + //7

#0 + #7 145.7507 100.00% 128.8883 100.00%

/ll 9.4223 6.46% 12.05 9.35%

16.46%

17.26%

11.5042 7.89%
13.0222 8.93%

21.8476

:0.3597

12.062
10.0555

16.95%

23.5 6%

9.36%
7.80%

116 j 1.5236 1.05% 3.056912.37%

n/a

n/a inVl. $238,463,136
n/a intl. $722,493,457

Toval = $5,177,392 ,141

BREAKDOWN O OPIRATING COSTS
POR RE'TRII2VAL

C.legory Iate Totai

Labor 88.78% $4,596,540,098
Mal'l/Supplies 3.74% $193,617,517

Eiqtipinent 5.61 % $290,426,275
Local Purchases 1.87% $96,808,758

Fot17 ( 2,~ 6~4T,

-J
'0

A16

//2

//3
//4

/5

23.9895
25.1576



lackup lo Table 5-16. Operating Costs Breakdown for Tri-Parly Agreement and lExtensive Separations Alternatives
(2 sheets).

Notes:

As indiented in Seellon 5.0, rse vulues in these msiles are imported fron spreadsliee eclulations. The number of signifienut fij-ures shown
does not imply level of siectolsey or degree of confidence i the estimted values.

WI IC Labor stiff hours sire from llssckup1 to Table 5-I Operating Staff hours.

WIIC Inbor rules ind overhend rties are from FDS for TWRS for fiscal yehir 1995.

It, cntetlition of operating costs, percentuiges given for sitlerinl. purclhisetl services, tither COtrtsiCtors, site services, interitl charges, iNd IIRM
sire it percentage of WIIC labor plus overlissl , based on lte IN program 1994 fiscil-year-to-dlate actual speilting through July.

In citculation of breakdown of operaling cosis, cost elemeni 1, oiterials, is estiautted to lIe dcistributed 40 percent to msatetisIs/suplsies, and
60 percent to equipmlitel[t.

Ils essICtlitioni or breakdown of operating costs, local purclases is eslianated to he 20 percent of cost elemuent 2. pliirchased services.



Backup to 'Table 5-16. Operauting Costs Breakdown for No Separations Alterf inave (2 sheets).
IDuscsIipio b Cr l , $/304 brY** C GzP.~~*. .. ~~ .'**'&'wII

WIIC LUbor:

E.x /01 $39.52 1-9,624,7 28 T2 25 0% ---,901,660,312 2.0 II25,i
N //#00 $1.7 5,94-2, 8 19 /a ?22.5 0%Y $112,620,858 '24.50% $ P40,2 12.968
13U #/06 $28.59 -38,548,699 1 n/, -22.% $-T-,01,4 2450 $i6085,

M a t e r i a l s - //_/ / . 5 % )/ a 5/ 1n l $ 24, 0 ' 2

I I T2_74*S..; it

Purelh. Svcs. #2 nI/a I/a 15T nanaic. $9,6,3
O th e r c o n t . //1 1/ / 3 5 % / / n l 6 3 3 27 8

I - . V

Site Svcs ' I T3/ .6% n//i . $2-)5,/9,489
Interal Chr . il/ s// n/i 9.35 n/15 n/a 8c(). $27,5,7O 129
IRM/BCSR /6 n/a n/a 2.37% r n/A n/a i. $69,81 i5,n9c

IN Program: FY94 % of (thru Aug) % of 'Toit $4,986,i2X,498
CE BAC ($M) //0 + /7 F'YT) ($M) 10 + 17

/10 + //7 . 145.7507 100.00% 128.8883 100.00% IREAKDOWN OF OPPRATING COS I S
FOR RETRIIVAL

/l 9.4223 6.46% 12.05 9.35% Category Rate Total
#/2 23.9895 16.46% 21.8476 16.95% Labor 88.78% $4,426,7-390

/3 25.1576 17.26% 30.3597 23.56% Ma1/Supplies 3.74% $186,464,64
//4 ,11.5042 7.89% 12.062 9.36% Equipment 5.61% $270,697,296

//5 13.0222 8.93% 10.0555 7.80% Local Purchases 1.87% $91,232 ,432
116 1.5236 1.05% 3.0569 2.37% Total = $4,986,128 

00



Notes: 

,, .... 

Backup lo Table 5-16. Opcratin~ Costs Breakdown for No Separations Alternative (2 sheets). 

A$ itu.licnied in Section S.0 1 the vnlucs in these tt1hlcs nrc i111pur1ccl frn111 s1Hc11tbhcc1 calc11l11tio11s. 'J"hc nu1nhcr of si1tniftcnnt lieu res sliow11 dues 
uni iiuply level of 11ccurncy ur tlcc,tcc or cuufitlcncc in !he csti111111ctl vnlucs. 

\VI IC l..J1hnt Murr hours lln.' fro1i1 l~11cku11 In ·ruhlc S-1 Opcrutinc Stuff hours (::.: 2x o.s·r opcr:itint~ sin ff hours). 

\VIIC lnbur rnh:s untl ovcrhcntl rntcs nrc friun FDS. for 'l"WltS 1 for risen! yc:tr. 1995 

In cnlculntion of Ofh!rlttiuc cos.ls, l'crccntuncs given for 11uucri11l 1 pnrchnsctl scrvicc:i, other cu111n1ctor:t 1 :titc Kcrviccs, internal i:hnq~cs, 1111cl fllM 
nrc JI pcrccnt11r,c of WI IC L.uhor plus Ovcrltc1u.I, h11sc1I on the IN 1,rugn1111 199'1 lisc11l-yc;ir-tn·tl:11c net uni spending, throuth July. 

In cnlc11!11tl1111 of brenkduwn uf llfH!r111ing. costs, cu~I clc111cn1 I 1 111111cri11ls 1 is csti111:1tctl 10 he distrihulcd 40 percent In 1n:itcrialfi/stq111lic!\, 111111 
60 pcrcc11t tu c11ui1u11c111. 

' In cnlculntiuu of brc11ktl1J\Yll of 11pcrtlli11c. cusls, lucul purchuscs is cstiinntcd Jo be 20 percent uf cost clc111c111 2, 1n11chnsc1l scrvii.:cs. . . 
I 

I II 
<: 
• 
~ 
·-I 
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Backup to Table 5-16. Opera ing Costs Breakdown for No Disposal Action Alternative (2 shects).

WIIC Labor: ---

E7X //01 $39.52 2,111,400 n/a 22.50% 1l02,2 17-,W7 24.50%T. 726,8
. E /00 $15.47 684,828 n/a 22.50 % $12,9718,004 24.5(0% $I I0 S-,5- I
BU #06 $29.59 '2,75 3,2 66 n/a 2.50 % $9,2,72.5% ii O 3

Materials' I/ n/a n/a 9. 3 5%Y n/a n/ini. $463,h
Ilurch. Svces. //2 11/a n/a 16.95%- ni/, n/; i in-c I. $,14,660.,18,
Othevr Cont. #3 n/a n/a 23.56%, n/a n/a incl. $02,06,5
site Svcs /14 n/a n/a 9.3 6%Y n/a n/a in1c]. $24,656,-/M
Internal Chrg. .5 1 n/a 7.80% .. n/a n/a incl. $20,555,116
MM/iaCs /6 rn/a n/a 2.37% n/a n/a incd. $462,25

IN Program: FY94 % of (thrit Aug) % of Total = $446,282,9,16
CE 13AC ($M) /0 -+ //7 PYTD ($M) I - //7

//0 + #7 145.7507 100.00% 128,8883 100.00% BREAKDOWN O OPERATING
COSTS FOR RETRIEVAL

i 9.4223 6.46% 12.05 9.35% Category Rate Total
#2 23.9895 16.46% 21.8476 16.95% Libor 88.78% $396,214.3J
1/3 25.1576 17.26% 30.3597 23.56% Mat'l/Supplies 3.74% $1 6,689,520

114 11.5042 7.89% 12.062 936% l2quipment 5.61% $25,034,279
/15 13.0222 8.93% 10.0555 7.80% Local Purchases 1.87% $8,34'l ,760
116 1,5236 1.05% 3.0569 2.37% Total 1$446,282,916

&J



Backup to Table 5-16. Operating Costs Breakdown, For No Disposal Action Allernative (2 sheels).

Notes:

As indieted in Section 5.0, the vulues it thiese-tibles are impouted from spsrelidlsihet titiculiitions. The swimiher of significnist figures show,
does tiot imply level of necurocy or degree far confidence in the estimnted values.

WI IC Lit bgir st ff hours itLe from iInekujp to T*lt c5-1 Operoting Stmff hours (= 2x lST opertling stff ours).

Wig C lbtor rates snd overhiend rues fire frIm, FDS, for TWStS, fir lisc tl yeur 1995

In culeulutiun of operititig crsts, percentoges given for muteriul, purchsed services, other contructors, site services, intermit charges, odit UM
lre o percetstge of WI C IjAbor plus Overhewd, bsed on the IN prograim 1994 lisc;l-yeor-to-cite uctui spending through July.

li euieulhstion of breokdown of oefitrting costs, cost element 1, tterijls, is estinmted to be distributed 40 percent to mvteriAls/supplics, mid
60 percent to equipment.

It ctihculitliutn of rcokdown car operotitig costs, locid purchlses is estimtetI7to he 20 picfecilt of cost element 2, purchliscd services.

/
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Tabl 9-17. Overall Cost Com1 ponz:?. ( os ol :995 DoLts)

Capital3,600'

Operating 3,902

Research and development 63O0

Reoositoryee - 1,750

Other related costs 8,60CV

Totai $18,500

Notes:

'Total capimal cost includes 40% contingency. Contingency is excluded from other
costs.

'Includes stant-up, decontamation and decommissioning, and monitoring and
mantenance costs.

'?g. 130 of Boomer 1994, which was based on a draft of the Tcr.k Wcste Remedian'on

System MaL~ri-Yccr Program PFin (MYP) (WHC 1994).

LQter related costs are costs defined in the MYP that should be included in the total
costs, but are rot directly related to operations. These costs are:

Program ,anagement S11180
Operations and ma ance 4,290 (, r 6 3

Tank finn safety 440
Tank farm upgrades 1,720
Cha~r zation 933

Total $8,563

Round zo $8,600 million. These costs are taken as total unescalated costs from the MYPP.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg,
C. E. Leach, 1). :. Mitchell, F. D. Nankani, E. J. Sliathaug, L. M. Swanson, fT.
L. Waldo, and C. M. Winkler, 1994, Tank Waste Remediarion Sysrem Faciliry
Configaraaon Study, WHC-SD-WM-S-295, Westinghouse Hanford Company,
Richland, Washinrton.

WHC, 1994, Tank Wanse Renedia-on Syssem MuW-Year Program Plan, WHC-SP-1 101,
Westinghouse Hanford Company, Richland, Washington.

9-25
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Table 9-16. ?rocess Module: Ovet.l Cost.
(Millions of 1995 Dollars)

C~~cc~0 ~c.~.<x, sMe:

{oct~.e ::c*:-Wu:

Sludge wash 210

Cesium removal 980

Centralized facilities 520

Low-level waste vitrinfication 2,900

Low-level waste disposal 290

High-level waste virification 3,000

High-level waste transportation 31

High-level waste disposal 5,900

Total 513,800

9-24
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Table 9-17. Overall Cost Component. (Millions of 1995 Dollars)

Capital
Operating 3,90(
Research and development 630

Repository fee 3,96(1
Total| S12,100

Notes:

'Toal capital cost iWcludes 40% coatingency. Coatingency is excluded from other costs.

'Includes star-up, decootaninatioa ad decomnissioning. and monitoring and oainteaancc costs (or
process facilities. Does not include costs associated with routine tank farm operations (estiinated at $4,340
millioa (1995 dollars]). Also does not include costs associated with TWRS program management
characteri::atioc, tank farm upgrades, aingk-sbell tank saltwell pumping, and tank farm safety.

'Pg. 130 of Boomer 1994, which was based on a draft of the Tank Waste Rnedinrion Syrsem Muai-Year
Program Plan (MYPP) (WHC 1994).

Table D-8, TRW 1995, estimates the repository fe for the TPA Altemative (Case 2-5SC) would be $112
million lower than the estimated rapository fee for Case IC, using the TRW Total System Life Cycle Cost
(TSLCC) model developed for the Offie of Civilian Radioactive Waste Management. Per informal
communications with Mr. Don Nii of TRW on 5/31/95 and 7/13/95, Hanford's rpository fec for Case iC is
estimated as follows:

Two rpository case total life cycle cost = $-48.294 billion

Defense program share 15.7%

Hanford's share based on ratio of number of Hanford
waste packages (2,465) to total defense program waste
packages (4,588), from Table 2-4 of TRW 1995 53.7%

Hanford's share of Case IC:
(S48.294 billioc x 0.57 x 0.537) = $4.072 billion

Boomer,' K. D., J. M. Colby, 7. W. Crawford, J. S. Garfield, C. E. Golberg. C. E. Leach, D. E. Mitchell,
F. D. Nankani, E. J. Slaathaug, L M. Swenson, T. LI Waldo, and C. M. Winkler, 1994, Tank
Waste Remediation Sysrn Facility Conftgcradon Srudy, W HC-SD-WM--ES-295. Westinghouse
Hanford Company, Richand, Washington.

TRW, 1995, Assessment of Pre-Cosure System Cost and Healh and Safety Impacts of

Hanford High-Level Waste Vitrification Options on the Clian Radioactive Waste Managenent

Systan, A00000000-01717-5705-00003, Rev. 0, TRW Enviroornental Safety Systems, Inc., Vienna,
Virginia.
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Table 9-18. Capital Cost Component.
(Millions of 1994 Dollars)'

Labor 1,600

Mamt rias/supplies2  610

EquipmenL2 1,100

LocJ purchases2  300

Total $3,600

Notes:

'Excludes coastruction of low-level wust vaults.

'Local purchases set to 15% of nt-rial/supplies and equipment.

- - - --- - _. .9-26
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Tble 9-19. Ope4 ang Cos- Comoner. (Milons of 1995 Doirars)'

Labor 1,700

Materials/surplies 1,600

Equipment 270

Local purchases 33Q2

Total 53,900

Notes:

'Includes construction of low-level waste valts as well as start-up cost, deconamination and

decommissioning cost, and monitoring and =ai'tenance cost.

'Rased on 15% of materials/supplies and equipmezt.

9-27



WVHC-SD-WM-BEV-1C4 Rev. 0

T bl 9-20. Oven l Scheu&L>.
(Calendar Yer Sta.-t/Compledon Dat )

N299 -. /
Constructon

Operation 06/2004 - 12/20233

Decontaminaton and decommissioning 06/2019 - 12/202-'

Monitoring and maintenance 12/2023 - 12/2029'

High-1eve1 waste disvosal 12/2019 - 12/2029

Research and development - 1995 - 2018

Notes:

'Boomer, 1994, Figure 4.3-5, pp. 76. Does not include low-level was'- (LL.W)
vaults.

Soonier, 1994. Figure 4.4-5, pp. 92

3Boomer, 1994, Table 3.4-1. pp. 33. Finaishes ahead of Tri-?ary Agreement
milestone.

"Assumes 5 years per facility for decontamination and decommissioning after
14 years of operation.

tMonitoring and meaItenance is for the high-level waste casks stored onsite until
transpor.ation to the renository.

'Based on the Tank Wesie Remediafion System Malfri-Year Program Plan and is
consistent with the LLW operzioo.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. I. Golberg,
C. E. Leach, D. E. Mitchell. F. D. Nankani, E. J. Slaathaug,
L. M. Sw;nson, T. L. Waldo, and C. M. Winker, 1994, Tank Was:e
Remediazion Syssem Facility ConjIgurrrion Siudy, WHIC-SD-WM-ES-295.
Westinghouse Hanford Company, Richland, Washington.

WHC, 1994, Tank Ware Remedieion System Mudi-Year Program Plan.
WHC-SP-1101. Westinghouse Hanford Company, Richland, Washington.
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Table 9-21. Unit Process: Secuence of Constc-Zon.
(Czlendar Year Stat\Com~penion Date)

.........................
-rr

Sludge wash - 12/1997 - 1212003'

Cesium removal 12/1997 - 12/2003

Other radionuclide removal n/a

Low-level waste viwrifcazion 12/1997-12/2003'

Low-level waste dispos-i 12/2003-12/20192

High-level waste vitrfication 06/2002-12/20073

High-level waste transportation/disposal I n/a

Notes:

Boom&, 1994, Figure 4.4-5, pp. 92.

Construction of the low-level waste (LLW) vaults will commence when LLW
Vitrifcation 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 Milesone M-51-03-TO4.

Boomer. K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg. C. E.
Leach, D. E. Mitchell, F. D. Narmkni, E. J. Slaat&aug, L. M. Swanson, T.
L. Waldo, and C. M. Winklex, 1994, Tank Weste Rredicion Syszem Faciliry
Configurcrion Study. WHC-SD-WM-ES-295, Westinghouse Hanford
Company. Richland, Washington.

Ecology, EPA and DOE, 1994. Hanford Federal Facility Agreement and Consent
Order, 2 vols, as amended, Washington State Denartncnt of Ecology.
Olynnia, Washington, and U.S. Environmental Prot--tion Agency and U.S.
Denaranent of Energy, Washimgron, D.C.
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F.11 llnclrnp for Tnl.Jlc 9-16 

Cesiu1n rc1novnl $J80 $276 $57 $21 $105 $56 $8) $9'/S 

Ce111tnlitcd fncilities $520 $520 ~ 
n 

$1.,93•1 
• (/} 

9 
$624 $rl6 LLW vitrificnliuu $1,JOO $1'19 $68 $JJ2 

'"t1 . 
' ~· 

$294 :i:: 
.;i ..., 

$2,957 • 
ltl 
< 

llLW vitrlficntion $1,400 . $6J9 

LLW di<posnl $16 $9 $4 $17 $225 $14 

$70 $384 $78 . $126 . $160 

' $24 ~ 

12 
I ILW trnu<portntiuu $JI 

II L W di<11usnl $2J9 $5,619 $5,RSR •,u 

Totnl $J,64J $1,716 $J22 $17J $886 $37J $225 $2)9 $630 $5,619 $13,81.6 
'.l, 
0 

Noles: 

·rnhle vnlucs 11re in 1nilliu11s of 1995 dollnr!i. 
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The backup for Table 9-8 and Table 9-9 in this ap.end: cortfl5 capitai cost for
retreament/LLW combined. To separate sludge wash and cesium removal from r W

vitrifcadton, other cost estnIates were employed. Cost estimates were IoUnC Mar a cetacnec

prereatment facility and a detached LLW facility (these are .contained in Table 9-8 and

Table 9-9 backun). The 1otal capital cost for each were taken and added toetner. Ths F Otal
.was then divided into each staff hour value sevararely. The calculation was as follows:

Detached Separations -

Detached LLW -

Total Capital Cost
Total Capital Cost

Total

= 5304,145,913
= 5966,251,470
= S1,270,397,383

% separations = S304,145,913/S1,270,397,383 = 0.239 => Value used is 25 %o

Therefore % LLW = 75%

This value was used to divide all costs that lumoed Pretreamnent/LLW together.
Engineenng 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 (see above). ..

Construction includes labor and materials. Total value was taken from Table 9-18.

Iabor is operating labor only.
trom Table 9-19.

It includes direct and indirect staff-ing. Total value was taken

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

Material and supply cost covers start-up, operations, and decontamination and

Total value

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 taken from the backup
for Table 9-4.

Totals for research and development costs were taken from Table 9-17.

F-94
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F.12 Backup for Table 9-18

Cap)ijl costs are calculated using the design cost eshnmares (see Appendix C). Tn cost

estimate is categorized as follows:

* Estimated labor, material, and equipment for both the M&O contractor and
subcontacts

* Overhead and Drofit

* Construction and project management

* Engineern

* Contingency.

A. Calculation: Labor, Material, and Equipment for M&O Contractor and
Subcontracts.

Costs for Total Project: ..

M&O Contractor
PretreatmenT/LLW
20T/D HLW Facility
Centralized Facility

Labor
= $188,943,943
= $186,434,799
= $59,634,131

Material
$105,550,250
S116,905,668
S54, 152,639

Equipment
$31 1,926,395
S169,901,640
538,934,126

From Cost Estimate (see Appendix C).
Ecuipment values taken from MT 2.

Labor and material values came from MT 3.

Subcontracts
Pretreatnent/LLW
20T/D HLW Facility
Cennralized Facility

53,779,600
so

$13,426,200

55,669,400
So

S20,139,300

Totals from Cost Estimate (see Avnendix C. from MT 3. Estimating judgement set
the labor and material values to 40% and 60% of the total, respectively.

B. Calculation: Overhead and Profit

0 0
C of
% or
% of
% of

M&O contractor labor for Overhead and Profit = 53%
M&O contractor material for Overhead and Profit = 5%
M&O contractor equipment for Overhead and Profit = 5%
Subconuact labor for Overhead and Profit = 10%
Subcontract material for Overhead and Profit = 10%

F-95
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Based on cost esmating judgement.

M&O Contractor
Pretreatm ent/LLW
20T/D IhW Facility
Centra~lIzd Facility

Subcontracts
PrFttreamen t/LLW
20T/D hLW Facility
Centralized Facility

Labor
= £100,140,290
= 598,810,443
= S31,606,089

= 3566,940
= so
=. 52,013,930

Maten-al
S5,277,513
55,845,283
S2,707,632

5377,960
so

51,342,620

cuivment
S15,596,320
S8,495,082
51,946,706

50
so
50

C. Calculation: Construction and Project Management

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

Based on cost estimating judgement.

M&O Contractor
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

Subcontracts
Pre-treatnem/LLW
20T/D 1W Facility
Centralized Facility

Labor
= S28,908,423
= S28,524,524
= 59,124,022

= £623,634
=-. So
= 32,215,323

. Material
S11,082,776
S12,275,095
£5,686,027

S415,756
so

£1,476,882

Eauilment
532,752,271
517,839,672
S4,088,083

so
so
so

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 proft.

Based on cost estimating judgement.

M&O Contractor
Pre-treatment/LLW
20T/D ELW Facility
Centralized Facility

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

Labor -
$43,362,635
S42,786,786
$13,686,033

5935,451
£0

S3,322,985

Material
516,624,164
S18,412,643
58,529,041

S623,634
so

S2,215,323

Eauipment
$49,128,407
$26,759,508
S6;132,125

so
so
So

F-96
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D. Calculation: Engineering

Engineering is set to 40% of the summation o. t-e cacazai ost and the overhead and cram.

Based on cost estimating judgement.

M&O Contractor
Pretreatment/LLW
20T/D ELW Facility
Centralized Facility

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

Labor
S115,633,693
S114,098,097
536,496,088

= 52,494,536
= SO
= S8,861,292

Material
344,331,105
S49,100,381
522,744,108

31,663,024
so
S5,907,528

Eauipment
S131,009,086
371,358,689
S16,352,333

s0
so
so

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&O Contractor
Prenreatment/LLW
20T/D HLW Facility
Centralized Facility

Subcontacts
Pre-reatment/LLW
20T/D HLW Facility
Centralized Facility

Labor
S190,795,594
S188,261,860
S60,218,545

S4,115,984
so

514,621,132

Material
373,146,323
581,015,628
S37,527,779

S2,743,990
so
59,747,421

Euipment
S216,164,992
5117,741,837
S26,981,349

so
so
so
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I. Calculation: Overall Totals

M&O Contrac:or
Pre-zeament/LLW

20T/D 2LW Facility
Centali7zed Facility

Subcontracts
Pretrearment/LLW
20T/D :NW Facility
Centralized Faciliry

Overall Total
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

iabor
= $667,784,578
= S658,916,510
= 5210,764,909

= 514, 405,945
= 50
= 551,173,961

= S682,190,523
= S658,916,510
= S261,938.870

51,603,045,904

Material
5256,012,131
$283,554,698
S131,347,226

59,603,964
so
534,115,974

S265,616,095
5283,554,698
5165,463,200
5714,633,993

5756,577,471
S412,096,428
594,434,723

so
so
so

S756,577,471
S412,096,428
594,434,723

$1,263,108,622

Totals may not march 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:

Local Purchases = 15% x (Equipment + Material/Supplies)

Local Purchases = $296,661,392

Which leaves:

Equipment = 85% x (Ecuipment)

Ecunment = S607,438,894

and

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

Material/Supplies = 51,073,642,329
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-. 13 Backup for Table 9-19

Resource Recuirements

Table F-37 gives the consumable resource requirements for the Tzi-Party-Agr-rmenz
alternative data vackage. Where possible the information for resource usage was taken Irom
the material balances in Apvendix A. Exceptions are ion exchange media, decon chemicals,
glycolic acid, raw and sanitary water, and electricity. 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 Reporter" or from the Facility Configuration Study.

Table F-38 gives the miscellaneous resource reouirements for the Tri-Party Agreement
alternative data package. All 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



Table [-37. Operating Cost For Consumables.

Frit

Flocculent

lon 1Exchange

NaNO2

Megagram

Cubic
Meter

$100

$11,000

Megagramf $210

Sulfur I Megagram

DCPD'

C)PD"

$370

Megagram $150

Megagram $150

. 7m /L
AmoWL C/I I

52

85

224

54

$200,720

$8,500

$2,464,000

$11,340

127,000 $46,990,000

3,360

3,360

$504,000

$504,000

A 7 7!Sti Mp K .....

$0

$0

$0

$0

52

85

$200,720

$8,500

224 $2,464,(XX)

54

$0 127,0(X)

$0

$0

NaOl I Megagram $250 26,200 $6,550000 $0

IIN03

NI 13

Decon
Chemicals

Kerosenie

Megagram I $160

Megagrami $350

Megagram $401

Megagram $150

4,190

8,480

2,114

57,800

$670,400

$2,968,0 X)

$847,714

$8,670,000

Si02 Megagram $40 229,000 $9,160,000

A 1203

CaO

Megagram $500

Megagram $60

13,200

38,700

$6,600,000

$2,322,000

277

3,171

11,300

3,360

3,360

26,200

$o 1 4,190

$96,950

$1,271,571

8,757

5,285

$11,340

$46,990,000

$504,000

$504,000

$6,550,0(X)

$670,400

$3,064, 950

$2,119,285

$0 57,800 $, 670,(XX)

$452,000 240,300 $9,612,0XW

$0

$0

13,200

38,7(X)

$6,600,0()

$2,322,(XX)

tinih
Co>t

Megagramn $3,860

t1
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Table V-37. Operating Cost for Consumables.

B203 Megagram $1,000

Li20 - Megagram $5,000

Glycolic Acid

Sanitary Water

Raw Water

Electricity

Subtotal

Megagram

Cubic
Meter

Cubic
Meter

Megagram

Megawatt-
Hours

$1,740

$0.03

$0.03

$5

$30

C ~ t-M:...

"nI44**f**.**so,

797.000

9,878,900

$0

1,750 $1,750,000

500
1,750 $1 -150 (X)

$2,500,000 500 $2,500(),000

$0 3,500 $6,090,000 3,500 $6,090,000

$23,910

$296,367

$0

5,310,0001 $159,300,000 3,690,000

$248,090,951

303,000 $9,090 1,100,000 $33,(XX)

1,121,100 $33,633 i1,00,000 $330,000

$0

$110,700,000 9,000,000 1$270,000,000

$122,903,244 $370,994, 195

Notes:

'Dicyclopentadiene
"Cyc I opeuntdi (e

H[LW = high-level waste
LLW = lov-lcvel waste

'ii

$0



Table F-38. Other Operating Costs.

Solid
Waste

Cubic
Meter

$. th*.

$1,000

Afi'aff6Uii 'k

1,000 $1,000,000

OM~~..4
Hir 111W.2 .,

1,000 $1,000,000

iquipment Per Year 14 year $18,000,000 $252,000,000 $5,000,000 $70,000,000
Vaults . Per $5,000,000 45 - $225,000,000

Canisters* Per

Containersi Per

Casks

Pads

Per

Per

$10,000

$25,000

$60,000

$26,000,000

Subtotal

Total From Table 1-3'

Grand Total

Grand Total Minus Equipment

$478,000,000

$248,090,951

$726,090,951

$474,090,951

6,820

1,705

1,705

N g Ie, .. :1 7 !... :',

IMIt A.
2 OW~/' $2,#.=:.+* 0

45

$322,0(X,(X)

$225,000,0(X)

$68,200,000 6,820 1 $68,200,000

$42,625,000

$102,300,00

$26,000,000

$310,125,000

$122,903,244

$433,028,244

$363,028,244

1705

1705 $ 102,300,000

1 $26,000,(XX)

$788,125,000

$370,994,195

$1,159,119,195

$837,119,195

Note:
IILW = high-level waste
LLW = low-level waste

'II
$42,625,0(X)

I
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Tne staffing requirements for the Tri-Pary Agreement aldtratve data packge are given in

Table F-39. This table is identical to the table used to calculate the opemang personnel
requirements by unit process (Table 9-3). The staffing requirements ice tne:strnng lO.

stan-up operations, decontamination and decommissioning, and monitoring and maintenance.
Staffing for the construction of the LLW vaults is included in the cost per vault in
Table F-38.

Table F-39. Staffyears for Operation.

Dual Operation 10 708 7080

Prereatment/LLW Only 5 618 3090

HLW Only . 4 509 2036

Indirect Staffing 19 29 551

Pretreatment/LLW Star-up 1.5 618 927

HLW Stan-up 1.5 509 763.5

and Decommissioning

HLW Decontamination and 2 509 1018
Decommissioning

HLW Monitoring and Maintenance 6 . 10 60

HLW Transmortation - -- 280

Notes:

HLW = high-level waste
LLW = low-level was -

The staffing breakdown for each operational mode is given in Table F-40. Tne 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 S130,000 for exempt, S60,000 for nonexempt, and 590,000
for bargaining unit employees (Boomer 1994).

F-103
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Tanle F-40. Cos: per Year by Process.

Pretreatment/how-level 227 - 53 338 $ -63 - -

D E2.53 53 402 72

High-level waste only J 200 f 51 258 352

Table F-4l gives the total calculated cost for
F-39 and F-40 with the following exceptions.

operating labor using the totals from Tables
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 nonexeinpt. 100 of the total workers for HLW transporation are assumed to be
exempt, 100 bargaining units, and the remaining 80 nonexempt.

Table F-41. Staffing Ccrating Cost.

S ~m g OT TM.lC
A ~ S~ MilTovs).

Dual operation 5723

Pretreatment/low-level waste only S3 16

BHW only S209

Indirect Staffing S333

Pretreatment/low-level waste stan-up s95

High-level waste start-un J78
Pretreatment/low-level waste S126
decontamination and decommissioning

High-level waste decontamination and - $105
decommissioning

High-level waste monitoring and S4
maintenance

High-level waste transportation S27

Total $1,716

- (

F-104
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Tne total start-up cost for each facility is arbirranly set to three times I!e annt"! staffni
recuireents for each facility. The szaffing requirements for stan-Up of ec facity has
bes ntfd . hal. ear....f.e annu2JThis leaves-one,and. a hIfyears- ofszaff .cos

(S95 mni-llion + $78 million = 5173 million) for materials and suplies for start-un.

Decontamination and Decommissioninu

The decontamnation and decommissioning (D&D) cost for each facility is arbitrarily set
equal to three 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 (563 million ± $52 million = 5115 million) plus
thirty percent of the canital for material and supplies.

The total capital is equal to the capital plus a forty percent conningencv factor. Therefore the
capital value to be used for the decontamination and decommissioning cost for materials and
supplies is equal to:

Capital = S3,600 million / 140% = 52,571 million

The total capital cost is taken from Table 9-18.

The cost based upon the capital is:

Capital D&D = S2,571 million - 30% = S771 million

Thus the total D&D cost for materials and supplies is set to $886 million.

Summations

Labor is set ecqua to the total value calculated in Table F-41:

Labor = S1,716 million

The total cost for materials and supplies is:

Operating = 3837 million (Table F-38)
Start-up = 5173 million
Decontamination

and Decommissioning = S886 million
Total = 31,896 million
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Enuiment vurcnase s set equnl to the rota! value caciaed in Table F-4:

Equipment = 3322 rnilion

However localtaurchasde set e l.ercentotLetotleupmentaa ta and
supplies cost. Tnerefore the values entered on Table 9-19 are:

Materials
and suvvlies

Equipment
Local purchases

= 31,612 million
= S274 million
= S332 million

F- 106
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:alce 5-4. Coprscn of Ai~rnives by Ptcctss Mcdi~ Qa Cos

(Mios of i-95 Dc-i:=).

... _ _ _ _ .... ......- .

. c. =s.-c** IS86 I 113 S237 , .86 I S

EmptiCed SST C-10s=2 1-/a I 26.6/S 14.. 6 2 0. 6/S4.6 1 2 6.6/S1-4.6 S26. 6/S 14.6

Emnptid DST1
cloud. /a S44S. 4.4/S2.65 S4.4/S2.6 sz4../-1 .6

To-al 85144/S!30 S268/S254 S!17/S!03 S 142/5 12

Nocs

t ~~~SST sur 4 n/ -!fs&-54. j266516 52./S4k

DST I-I :

clO: f gZ''vsA Ccst 2zre Ma-' als 1: S=,
S.i ( for 756,/4 o'2 o .166600.. T.6 16 55.6Cgalcm :z=ks

To s hav8 a tota 6 vo. voJ= of15324 .Th1 cos of j 1s g-o:)s /0 :514/ PT
logr. (kg) for Tyoc 1/1I r--i, 50.04/kxg or fly g-s:, =nd S18.50/ = sCr=' -m= pi: 30. C-

106,300 kg of r-: %:, dt cos: would e 514.900; 958,000 kg of Ey s wd cos: M30,: =d
5.160,COO kg of ad (3,225 =: of rd) w=dd ces:, S59.700. Thc :o:ll -: of -- s g-7=. is Sl 12.900.

T=cost of g-zvc:! ws =0; zstted fro Azc&s os Bziai : ,M:ttasz : 'c.-$v wgr uz:~w 52;cvoc =s-r (in' fo tr 75.00 =of nzcl ost1.0.0.Tc c 1 SC*glcabe

'Ie cos Z o o ' 2T=o r was a: 2: s0.!4/kg "Or Typ IM cecr:. S0.0l, fr y, d
518.50i/Q for d == i30. For 15,C00,000 kg ot =:d -.s: word f 2.C 3.0 or
137,50000O kg of fly s t would bs 55,14 80,000; 1,260. 000,f kg o s d c0.50 5 -C ad

w1Od ccs: 5o23,200,0C0. Tc ::25 os- of :s gcu, is 30.780.0 . oo cos o. go :s 112C:
aledat =r, oz :s: c e i zdrlee: dd4iv wxs =Mkmnows bu.t -ss-cd :o bc =c-2-igibic.

'= cost or soe difyeg t-L -=dayd is based 0= t: --- ' gru:0=12 2s in ots I d 2.
Trc= is 13,700 of void s-a in :: 50i4=ry frT c- thE ce SS.Ts C4 t-t DSTs. = SS

anciM-y cc~xdpse. vo-id s= - is 10.500 = . -,4d = DST aclryqup :vo sc is 3.200 d
1 /r S571 fo dy Pi:t3 210,000 kg of -0 wod c=s= .29,4ot !.S90.0 kg of fly 1 s
would --s: 575,600: 17,4W0,O0 kg of si=d (10,9W0do sxnd) wodld cos: '201,5CW. =1e to=cs:
0', =xbilizi=g #Eailr SST voulc:: ed in 5306.500. Fo-, DSTaIli,=d=:000,00kg o,fly g: 5 w onld cos 585,480, 576,000 kg of fly 2 s600ort cos 13,.00 g of
so=d (3.320 2ofsmd) ould cost o61.4<00. Tgot s: s30.78O.CCC T t oru. coT ateas:
s zS93.360. The cost of Sar cazn.: ai w ow oe air sn
'=;=o-= but ssumd :o bc =giigiblt.

ore 55 c-. a =d a:--- 210,-0k of c:- woud 5-10 2=d r: 1. =cc0 k io zsb

-o oss 7,0;1,0,0k fto 1.09o ad ol ot50.C.Tettlcs

of abii~- S - 4 lzy557cc~: wuld-53650Fo£'7ic,
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TabIe 5-4. Comzarson of A -trave -by Rcess M&We: Cspi-zi Czs:
(Miflloas o 1995 DolIzn).

m-sea -~- ::do= !=ei-a- de ccs: or de ia~e ova- SSTs, DSTs, =4 te Iow-icvc s vau:s

SZ-,cd SST clos- i:ubs fAizg ±e SSTs vith gcUt: or g-avel (in o-de:) and stzbi--7

snciflany eg-. c: w g-Out. c-s: of Sc gravel V-ge was -- o's 'was a:
5100,CC0. 1: is - t--~ tai cz,--sz---.::cn Xqipis:d ]LIgZ.-d=y ==4 z:re xlrTady vaisl
ozsitc and =ed nat be

Ere DST os ;--b'.4c g t_ DSTs with gwo" or gravel ( "' . am) a _d st,,-,g
c=lkry endp~s: wde grot. The cs: of t gravel snger -as tmows 'was astcd a:

5100,000. The 01' of Sz grout plan and -dry nix plan: ar- -knowz b=- ', cszzaa a: 5250.DCO.
It s at s-. : and ugz-y :rcks a - avbleb otsi: .

be purcased.

ror adidozaJ banktp inforzdon. se: Apetix A. Fig-z-s A2, A3, and A-; ad T2bies A3-A 4 z~d
All.
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'al --. Cca -sc"n o .rirve bv Caip Oct Ccsucac-
C 0 bs DC 4

------------ r~ r-- --- D

-z m.-~--E =.-~ =n"- ~V..

Lab 1530.6 S54.1/557.1 JS105/S107.3 543.9/S-46.9 553.6/S56.6

N L S/sup SL=1 528.5 5-42.9/537.4 S81.1/ S75.6 j3.1/52S.6 S42.5/37.

-/.25/SO.35 50.25/.35 I S0.25/S0.35 SO.25/S0.35

.Lrca, purchascs 57.5 IS43.5/S35.1 JS130/5121 )582.9/574.5 1 S-415/S34.1

Tota' . 141/3 316/534 5161/5150 s39/:

Avc-agt -age for z= : oy=e : TWRS is S57.11/ou--. for a zoz-cxo: 'ioye :s
r42.35,Thz, mxd for L brgi-g c= ioy'c is 541.31/fo' (=aszd 02 o3Ve2A. z co....
stzcr: occi and c=C-z and 's:dvs ras fou d in Sof Rnoring on Novn z 4e: ! 994 fzr
orz-"-on todc 70CO). LUnor costs' calvtdcsd takng -scaff hours f5-2 Ta 4.s -L.4 &-=g
5-2D and z!&iyig by e avcragz wagc. Amciftry ecwnpcnt s -.. .. :s.

labr cos:s "- -- ''d-d in bot grou: and g-zv! sabil~on. I: was zsr=d 2-: d design,
gi.n=-'ng, and stzrvisory W=so' ':- :-nt, and ZS.at all rdia:io= and mo-zdia:ion wrx:7-s

w bargz-in Ci =Ioy e.

M~r=als acd siiss '-- tank and nz: : stabli7:oZ :: . c=
s-n t::on ova nc t 2=d ovt t t t Vls

T'A f ,-- AI--4ves). Tmay inClude o'y -nz,als hA:: nnot zC cugz: ccaliy (sn-hal:.

as- -zt-g a=d xtnxide fabric for zc bric : fy ash for C g--ou: 0ix). !: s
s':untzaon and bteicr cons::nzzdc n t~e in local :urzhzsc. Thcsa ==<rs 'a-- edse f-
Amndt 3 A Bari= Cos: by Co=:ncn: Asnea2: wvdd cos: 527,800.C. for :=krkars.

545.3CC,CCX for az:zsivc rz~rt--: -rou:, 58500,000 for cx:nsivc :r=ra:c: glass, and
58.10,.000 for Th-?ary Agr. =: glass. Geoot=-;cs would cos: 5717,CC for ank hazirs,
SI.7C0.000 for ~e:=siv= nt:ra goc:, £284,000 for'azczsivc vr:r*:=nc glass, and S263,C0O
*or Ti-?y.-r Ah:c=-Wv glass. Fly ash "ozdd cost £5,500,000 for ha grous sZbOI L,4o oPdcn Coo

*or tAnks and :n=Tc-y cpi--): i: would co= 5137,000 for .oe grav' stah'-.on opuon (for he
55.x-Zalj= :anks n4 for -- 1 ,r ey n:=:). The cos: of te grou: option is Lszrsd fL-s: ad the
c.os: of :he gravel en-don is 1ist=d svozd.
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±ale 5-9. Corpauison of Ait-"vts by Cznii Cos: Co-. -:

(nons of 1995 Deias.

No e (zn=.e) ______

___ -is =- -: e -- pl : -sd r-- C- -*-:

otoz, sd e cos: of tte C bCaa2 d-- pi=, ysr 6 pcev

nztbizx~nc optca. inc~ysx ls ___ d _e e--- ____pls:e ass-.=z cn::s: 5250.CCC. =
t znvcl SEtg-- js &-~I :o cos: 5100,(OX. All oer iavy zcnsu:ocz cczd .: :.:v

vczzclCs ar asstod to bc alIcdy osi' a-d do noc havc to t'c nurzascd.

.oca pI A i=dc !Lc TyD /U =--, s - d c2 & gravc! :sod in t=n and a=-Tkr
: sntzazcn, rd sll Sna zfrra-:s (wz.. ba ::ioos or aszi:, zzzil: col*: 8 -

tdj geota:dle fanc-zesc zoss en :eflcc::: in nc:r-aLs/stnpiies). Lo::al ;U-dZZses of a:&id o
tank banes inzlud& S57,5C0,CC for bccc raial; for g: s 'out Zbi'o, e -s-: is S25.4/,CC0.

=d for gravel stbaoi , cn cos: is 517,000,000. Te ccs of te grou: siaztsi::on is us:ed .:

grave! r z s taon is S=coZ.

cr =ortnazruz ztcrntcn, see A AenditA Figurs AL2, A3. =zd A': and Thbls A3-A9 nd
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TabIt 5-10. Ccra- n cs Aj atvs 5y Mzzhz -i Cbsy Cz---.t::
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Table 5-13. Comparison of Alternatives by Process Module for Retrieval and Transfer:
(Millions of 1995 Dollars)1 .

Dsirviea. 2,9t$ -,0 $1, 3$e3

r~; v~~
---- --------- 2 1*. * .:v .3> :.A*-k0<> c~s

SST rstrievalsfr $0 $0 $2,508 $24508 $2,508ST coniemln $0 $0 $1,492 $1,492 $1,492

SST wasl transfers $0 $0 $1,956 $1,956 $1,956-

SST subsurface $0 $0 $768 $768 $78,
barriers

O)ST'ret rieval. .218$ $1,306 $1,213 $1,306

DS'1'waste transfers $272: $0 . $458 $314 $458

MUTrtrea 0 0$4$74 $74

MUTwat raser 0$0 3$93 $93.

Total $2,470 $0 $8,657 $8,466 $8,657

DST - dunblc-sltel lank
M UST iniscellancous uIndergroLIdI slurage tanks
SST - single-shll Btik
TPA - Tri-Party Agreement

II:4r utsil of estimate. Nee Appendix A. Ilackup to Table 5-13, Overall Retrieval Cuss fOr HO action alitraMivC.
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Table 5-14. Comparison of Alternatives by Overall Cost Component For Retrieval and Transfer
(Millions of 1995 Dollars).

I Is nSpOsao: i trv' ef -. pa n

Capital $1,930 $0 $3,270 $3,270 321t

Operating2  $440 $0 $5,180 $4,990 $

Research and $100 $0 . $2 10 $210
Development'

Total $2,470 $0 $8,660 $8,470 i$qO

Notes:

TPA = Tri-Party Agreemeiu

lFr basis of capital cost es1imaie, See Table 5-15.

'For laitsis of oprialing cost estimatc, see Table 5-16.

t eseirch litd develupinent cost is estimated as 5 percent of capital cosi.

5-ucs 7.a u6 -
m~~~ cl a p. KT
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Table 5-15. Comparison of Alternatives by Capital Cost Component for Retrieval and Transfer
(Millions of 1995 Dollars)'.

9 4; No M y.:
4t . 3Dspdl: . oiy

Ltbor -- $1,260 $0 $2,120 $2,120 $2,120

Malerials/supplies .$190 $0 $330 $330 $330

Equipment - $380 $0 $660 $660 $660

Local purchases $100 i$0 ' $160 , $160 $160

Total $1,930 . $0 $3,270 $3,270 $3,270

TPA Tri-Plarty Agreement

'For cnplial cost estimate, see Appendix A, Backup to Table 5-6, A-Construction Stff I tours.

'Capital costs are tsstined to be broken down its fOllows: labr, 65 percezt; mnaterials jnd supplies, 10 percent;
equipment, 20 percent; and locat purchases, 5 percent.

K> )
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Table 5-16. Comparison of Alternatives by Operating Cost Component for Retrieval and
Transfer (Millions of 1995 Dollars)'.

Labor $396 $0 $4,596 $4,427 $4,596

Malerials/Suppl ics $17 $0 $194 $186 $194

Equipment $25 $0 $290 $280 $290

- Local Purchases $8 $0 . . $97 $93 $97

Total $446 $0 $5,177 $4,986 $5,117

Note:

TPA Tri-Party Agreement -

'vor basis or estimtle, see Appendix A, Backup to Tadle 5-16, A-Opernling Costs for Tri-Party Agreement und
IExtensive Separation Alternatives. I .-

'-'I
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Table 5-17. Comparison of Alternatives by Overall Schedule for Retrieval and Transfer
(Calendar Year Start/Completion Dai6)'. (2 sheets)

Ar' ~~~~~~~ ~ ~. p.. .. . . Dsi S.r m.s*r1&esv~)~~~'>

Construction 2032'/2039 n/a 19981/2017' 199802017 1998'/20171
and

2082/2089
Operation 2035'/2042 n/a 20015/20236 -2001 /2018' 20011/2023

and
2085/2092

Monitoringand maintenance n/a , n/a n/a n/a n/a
Decontamination and 2044/2051 n/a 2012/2025' 20121/2020' 20V2/2025
decomilssioning and

2094/2101 .

Research and development . ongoing/2003' n/a ongoing/2003 ongoing/2003' ongoing/20039

Notes:

TPA Tri-Party Agreement

'These £tart/compllet dates do not consider the start/complete dates for the cross-site transfer line Project W-O5S [part of the transfer system
for retrieved single-Ahell tank (SST) wastes]. This project Is covered under the Drafz Environmenual Impact Statement, Safe Inteifn Storage of
Ihanford Mute Tanks, (DOI-RL 1994). Start/complete dates for the remainder of the waste transfer system for SST wastes is assumed
bounded by the sttrt/complete dates for SST retrieval systems. Start/complete dates for transfer systems for MUST wastes are assumed
bounded by the start/complete dates for miscellaneous underground stoarge Itink (MUST) retrieval systems.

2Two durations are shown: one for the first phase of retrieval to new storage tanks and one for the second phase that follows the first by
50 years. For the no action Alternative, no SST wastes are retrieved; therefore DSTs are not used for staging of SST waste. lor this
condition, the Tank Waste Technical Options Report (Doomer el at. 1993) estimate of DST retrieval duration (7 years) is used. Construction
is assumed to have a 7-year duration, starting 3 years earlier than operations based on WIIC-SD-W21 l-CDR-002, Appendix 1) (WIIC 1994).
Decontamination and decommissioning is assumed of comparable duration to construction (7 years) and it) start 2 years following completiolt
of retrieval operations. Start and finish dates for retrieval oprations are from Tabile 5-2 (Meng 1995).

K->
K
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Table 5-17. Comparison of Alternatives by Overall Schedule for Retrieval and Transfer
(Calendar Year SlarI/Completion );e)'. (2 sheets)

Notes: (Cortintied)

'Excluding SST C-106 (Projcct W-320) and DSTs SY-101 and SY-103 (Iroject W-21 1) which fire covered under sepsirate Natioial
lUivir.imentil Policy Act documentation, the first double-shell tauk (DST) to start construction is AW-1I (Package I of Project W-21 1) per
WIIC-SD-W21 I-CDI-002, Appendix 1) (WIIC 1994). Construction of fie first SST retrieval system does not start before 2000 per Tri-larty
Ajprecmuat milestone M-45-04 (Ecology et at. 1990).

'Complcted construction of SST retrieval systems is assuted to he one year prior III completion of retrieval from SSTs, Septumber 30, 2018
per Tri-Parly Agreement milestone M-45-05 (1Icology et al. 1990). DST retrieval system construction and installation is assumed to precele
SST retrieval, since DSTh fre used its siaging tanks for SST wastes.

'lExcluding S$. C-106, DST SY-101, id SY-103. AW-101 will be the tirsi DST to operate in 2001, per WIlIC-SD-W2 I-CIl-002.
Appendix D (WIlC 1994).

Ut 1For the Tri-Psrly Agreetent preferred niteranitive, DSTretrieval is assiolied L continue until completion of vitiicuigion operations. The
extunsive Sepntion alternative is ntsmed to have ile same scdle. Forl lte fi separations alternative, Vitrifiyetion operations fre sthcedtlld
to he completed in 2018. DST retrieval operations will he conducted it) support this schedule and will therefore also lie cougducied concurrent
with, tad completed at the linte of, or shortly afler conpletion of SST retrieval operations.

'Decontamination fand decommissioning of retrieval systems is assuned to start with initiion of tank farain closure sieiviti ies per Tri-Part y
Agreement milestone M-45-06-T3 (Ecology et al. 1990).

'Decontumaination and tecomiissiuning of retrieval systems is assumed to le completed two years after completion of retrieval operations.

'ri-Party Agreement milestone M-45-03-T I (Ecology et at. 1990).



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

Uoomner, K. D., et al., 1993, Tank Waste Technical Options iteport, WIC-1EP-0616, Rev. 0, Westinghouse lanford Company, Richiand,
Washington.

DOLI-RL, 1994, DrafP Environmental Impact Statement, Safe Interim Storage of tianford Tank Wastes, Jfanford Site, Richland, Washington,
DOI/EIS-0212, U.S. Department of Energy, Richind Operations Office, Richland, Washington.

Ecology, EPA and DO, 1994, ilanford Federal Facility Agreement and Consent Order, 2 Vols, as amended, Washington State Department of
Ecology, U.S. Environmetal Protection Agency and U.S. Department of Energy, Olympia, Washington.

Meng, C. D., 1995, No Disposal Action Engineering Data Package for the Tank Waste Remediation System Environmental hmpact Statement,
WIIC-SD-WM-EV-099, Rev. 0, Westinghouse Ilanford Company, Richinad, Washington.

WIIC, 1994, Conieptual Design Report, Initial Tank Retrieval Systems, Project W-21 1, WIIC-SD-W21 l-CDR-002, Rev. 0. Westinghouse Hanford
Company, Richland, Washington.
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Backup to Table 5-13. Overall Retrieval Costs for Tri-Party Agreement and
Lextnsive Separations Alternatives (2 sheets).

pivon Hi -g HprM os tn ios Mln

SSTs

Retrieval. -
Arm-based $283 13,514,932 $1,069 $0 $57 $1,408
Sluicing $579 6,224,163 $492 $0 $29 $1,100

Confinement
Arm-based $587 11,080,075 $876 $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 $1,528 $0 $20 $1,956
Container $0 -0 $0 $0 $0 $)

SST Total = $2,247 54,688,639 $4,324 $0 $155 $6,725
DS'I's

Retrieval
Mixer pumps $916 3,172,608 $251 $0 $46 $1,213
Sluicing - $48 541,987 $43 $0 $2 $93

Transfer
Pipeline $0 5,798,822 $458 $0 $0 $458

DS' Total = $964 .9,513-4-18 $752 $0 $48 $ 1.64

MUSTs

Sluicin I$39 421,546 $33 $0 $2 74

a'
Lit



Backup to Table 5-13. Overall Retrieval Costs for Tri-Party Agreement and
Extensive Separations Alternatives (2 sheets).

Transfer
Container $23 870,998 $69 $0 $1 $93

MUST Total = $62 1,292,544 $102 $0 $3 $167

Retrieval $3,273 65,494,600 $5,177 $0 $207 $8,657

Notes:

DST (l- doubl'-shell fank
M UST mlsellawe.u undergr' unid storge Itok
SST - single-shell 1ank

As Indicated in Section 5.0, the values lin these tables tre imported trom spirendsheet calculations. The ,iumber of significant
figures shown does not imply level of accuracy or degree of confiden ce in the estimatet vaues.

See Notes to lBAckutp Table 5-6 Construction Star fleurs for capital cost basis.

See Table 5- ind Table 5-16 for operating cost staff hours and basis.

D&D cost basis Is included in operating cost, and is bused on entombmtent in place, per tlie llatntord Mission Plan,
DOHIRL-93-102.

Operating cost Includes startup cost.

Retrieval R&D cost Is assumed to be 5 percent of retrieval capital cost, except R&D cost for arm-tsbsed SST retrieval includes
additional $43 million for SST retrieval test facility.

Ilootmer, K. D., et al., 1993, Tank Waste Technical Options Report, WIlIC-1IP-0616, Rev. 0, Westinghouse lIlanford Company,
Richland, Wushington.



Backup to Table 5-13. Overall Retrieval Costs for No Separations Alternative (2 sheets).

-. p a oot~&)pralns (sOp CPo ctlkost
h6js~ taff hotiW M ilionS- Ml lbuTsh~I j

SSTs

Retrieval
Arm-based $283 13,514,932 $1,068 $0 $57 $1,408
Sluicing $579 6,224,163 $492 $0 $29 $1,100

Confinement
Arm-based $587 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 $1,527 $0 $20 $1,955
Container $0 0 $0 $0 $0 $0

SST Total . $2,247 54,688,639 $4,320 $0 $112 $6,723

DS'l's

Retrieval
Mixer pumps $916 2,379:456 $188 $0 $46 $1,150
Sluicing $48 406,490 $32 $0 $2 $83

Transfer
Pipeline. $0 . 4,349,117 $344 $0 $0 $344

DST Total = $964 7,135,063 $564 $0 $48 $1,576

MUSTs

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

6'
-j



Backup to Table 5-13. Overall Retrieval Costs for No Separations Alternative (2 sheets).
--- &- M&D

fi 5pnco

Transfer
Conidner $23 870,998 $69 $0 $1 $93

MUST Tola $62 1,292,544 $102 $0 $3 $167

Retrieval.= $3,273 63,116,246 $4,986 $0 $207 $8,466

Notes:

DST - double-shli tank
MUST = miscellaneous underground slorage tank
SST - P sigle-shell tank

As indicated ill Section 5.0, the values in these tables i are Imported from spread sheet cnculations. Thbe number of
'significant figures shown does not imply level or C'Ccuracy or degree of confidence in the estimiated values.

See Notes to lackup Tsble 5-6 Construction Staff hours for capital cost basis.

See Table 5- sa Table 5-16 for operating cost staf hours and basis.

D&D cost is iocluded iln operating cost, and is basett on entombtent in pilnce, per tile I fl fordt Mission Plan,
DOIRL-.93-102.

Operating cost incltitles startup costs.

Retrieval It&D cost is assumed to be 5 percent of retrieval capital cost, except R&D cost for urni-based SST retrieval
also includes laditlonal $43 million for SS' retrievul test facility.

Iloomer, K. D., eliii., 1993, Tank Waste Technicaf Options Report, WIlC-l1l1-0616, Rev. 0, Westingthouse I lanford
Company, Richlnd, Washington.



3ackup to Table 5-13. Overall Retrieval Costs for No Disposal Action Alternative (2 shecets).

.lR a ... .m,. , ;tw{~m4 z~1 ~f~s
p C Is pr j Iratingdos CT

SSTs

Retrieval
Arm-based $0 0 $0 $0 $0 so
Sluicing $0 . 0 $0 $0 $0 $0

Confinement
Arm-based $0 0 so$0 $0 $o
Sluicing $0 0 $0 $0 $0 $0

3arriers $0 0 $0 $0 $0 $c)

Transfer
Pipeline $0 0 $0 $0 $0 $0
Container $0 .0 $0 $0 $0 . $0

SS"Total - $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

Transfer
Pipeline $0 3,382,646 - $272 $0 $0 $272

DST Total = $1,928 5,549,493 $446 $0 $96 $2,470

MUSTs
Retrieval 1

Sluicing - $0 0) $0 $0 j$0 $0

ci'
'0



Backup to Table 5-13. Overall Retrieval Costs for No Disposal Action Alternative (2 sheets).

C B os c yperitlffn0 CR.RDC, od

Transfer
Conoainer $0 0 $0 $0 $0

M UST Total $0 0 $0 $0 $0 $0

R~etrieval =$1,928 5,549,493 $446 $0 $96 $2,470

Notes: , -

-DST - double-shall lank
M UST = Qjsc usunderground slorage lank
SST - sionle-shell.lank . .

As illdicatled it, SWcIMn 5.0, the Vidlits ill these Ilibles tire imorted frm spreadsheet calculations. The number or significaut rigures
showit does not imply level of accuritcy or degree of confidence inl the estimailed values.

See Notes to Backu* Table 5-6 Construction Staff hours (or cpiit. cost basis..-

see rable 5-1 and 'table.5-16 for operating cost staff bours and bitsis.,

D&D cost ii' included in operating cost.

Operating cost 1includlea sl rluli costs.

Retrievil I&D cost Is Assumed to be 5 percent $0 retrieval c$6ital cost.

Iloomer, K. D., e t i., 1993, Tank taste Technical Options Report, WIgC-Ee-0616, ReV. 0, Westinghouse 111mkard company, i601h3and,

WSTasshgleallt.tan



Operating Costs for Tri-Party Agreement and
Extensive Separatibtns Alternatives (3 sheets).

nw ar.T ."(7-N. . .5.. r >ilifour Ib ni a

110 Irll-vl

Arm-hased 33.56% 1371 242 61 1068 160.06711 16 13,514,932 2,385,568 601.321 10,528.043
Sluicing 73.83% 287 120 29 138 211.87919 16 6,224,163 2,602,438 628,922 2,992.801

Confinement--
Arm-bused 33.56% 1124 232 91 801 377.18121 16 11.080,075 '2,286.991 897,052 7.896,032
SluiCing 73.83% 0 0 0 0 0 16 0 0 0 (

Barriers 100.00% 112.4 23.2 9.1 80.1 112.4 22 4,540,061 937,094 367,567 3,235,399

Trlusfer
PIipefinle 100.00% 658 245 82 331 658 16 19,329.408 7,197,120 2,408,832 9723.456
Cogdnimer 0.00% 593 221 79 293 0 16 0 0 0 0

SST sub-Inil . 54,688,639 15,409,210 4,903,695 34,235.7J'I

DSTs

Retrievi
Mixer pumps 100.00% 72 28 9 35 72 24 3,172,608 1,233,792 396,576 1,542.240
SluIcing 21.43% 57.4 24 5 8 27.6 12.3 24 $41,987 . 226,615 54,765 260,60I

Trmanster

Pipeline 100.00% 131.6 49 16.4 66.2 131.6 24 5,798,822 2,159,136 722,650 2,917,036

DST sub-dotnl- 9,513,418 3,619,543 1.173,991 4,719.884

M USTS

Ietrievil
Sluicing 100.00% 14.35 6 1.45 6.9'

Transfer
Connainer 100.00% 29.65 11.05 3.95 14.65

14.35

29.65

16

16

421,546

870,998

176,256

324,605

'12,595 202,69-11

116,035 130.358

'-4

Backup to Table 5-16.



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

'Wio IN 6 W NVUE e o ur u su

MUST sub-Ioial 1.292,544 500,861 [58,630 633,(53

TOTAL - 65,494,600 19,529,614 6,236,316 39,728,6'1I

Notes:

DST - double-shell lank
MUST - miscellaneous underground storage lank
SST = single-shell lank

As iulicated in Section 5.0, ite values in these tables are imported frout spreadsheet calculatimns. The number of significant figures shown uoces

not imply level of accurney or degree of confidence in the estimated values.

ssT retrievni umni al staff hours are based oi WIIC-EP-06 16 (Boomer et til. 1993), Tables P4-S and P-16, with Maintenance BU reduced 1/4 to
account for 1/3 longer SST retrieval (16 yrs vs 12 yrs), per Tri-Party. Agreement schedule.

SST conlijemtucl annual staff hours are based on WI IC-1El-0616, Table F7-13 (maximuni of aiternatives).

N



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

Notes (Coati nued)

SST stbsurfitce bnrriers tre hused i, assumed 10 Iercen of cosfnement aniual saf' hours, for cryogenic or air circuitit itmrriers reqiriig
operamionat support.

SST1 waste .Irmuster ainuil sit InT hours sire hised on WI IC-lP-0616. TVal. c 18-5.

Subsurfoce htrrier operations assumged reqdired 6 years longer Ilint SST retrieval operations, based on Tri-Party Agreeitent M-45 imilestmcies.

. Mixer puop DST retrieval taujil staff hours are Iased tn WIIC-ril'-0616. Table 15-4.

Assumes 6 DSTs will require slulicing foll wing mixer ptimp opertii.ss to meet cInsure criteria.

Shoicing DST retrieviti annuii stiff liours are assouned 20 percent (~28/149) of S5T ssin icitg saIff hours.

DST wiste rsinsfir.smm nl stiff hours are assumed 20 percent (-28/149) of SST waste transfer staff hours.

MUST retrieval sintff hours tire issumed 5 percent of SST retrieval staff Iours (- I x MUST vol./SST vol.)

MUST wast e transfer staf hours ure asso tied s percent of SST transfer stsiff hours (- 10 x MUST vol./SST vol.) for couitirer traltspOrt
(assumocs pipelines iot liYlitiblO).

Assumes no inerease in WIIC-EPl-0616 staff estimtes, for staging/beeiding in DSTs.

Staff hours/full lime equivalel a 1836

looiner, K. D., et at., 1993, Tank Waste Technicnl Options Report, WIIC-1:t-0616. Rev. 0, Westinughdouse I lanford Company, Rich imid, Washi inrugn.



Operating Costs for No Separations Alternative (3 sheels).

I 0/1 8 - - \V s I hiY2
1 . , <

it cIriuvIl -
Arm-based 33.56% 1371 242 61 1068 460.067114 16 13,514,932 2,385,568 601,321 10,528,043
Sluicing 73.83% 287 120 29 138 211.879195 16 6,224,163 2,602,438 628,922 2.992.803

Confinlement
Arm-based 33.56% 1124 232 91 801 377.181208 16 11,080,075 2,286,991 897,052 7,896,032
Shlicing 73.83% 0 0 0 0 0 16 0 0 0 (

larriers 100.00% 112.4 23.2 9.1 80.1 112.4 22 4.540,061 937,094 :367,567 3.235,399

T'ransfer
flipeliine 100.00% 658 245 82 331 . 658 16 19,329,408 7.197,120 2.408,832 9,723.,156
Coi silner 0.00% 593 221 79 293 0 16 0 0 0 0

SST1 sub-total 54,688,639 15,409,210 4,903,695 34,375,73-1

DS'1s

Retrieval.
Mixer pitups 100.00% 72 28 9 35 72 18 2,379,456 925,344 297,432 21,56,680
Sluicing 21.43% . 57.4 24 .a 27.6 12.3 18 406,490 169,961 41,074 195,455

I'ipeline 100.00% 131.6 . 49 16.4 66.2 131.6 18 4,349,117 1,619,352 541,987 2,187,778

DST sub-oini 7.I35,063 2.714,657 880,493 3.539,91

MUSTs

Itetrieval
Sluicing 100.00% 14.35 6 1.45 6.9 14.35 16 421,546 176,256 42,595 202,6942

Transfer
Container 100.00% 29.65 11.05 3.95 14.65 29.65 16 870,998 324,605 116,035 4:10.358

MUST sulb-toInm . 2,292,544 500,861 158,630 63:1.05:1

6>

'C

n
U'S
U
'C

.,~2
2:2

'-4

0

Backup to Table 5-16.



Backup to Table 5-16. Operating Costs for No Separations Alternative (3 sheets).

TOTAL ---TOAL 63,116.246 18,624,728 5,942,818 38,548,699

DST - double-shell lank
M UST = miscellinieous tindcrgrou nd srrage ink
SST = single-shell otik

As indicated In Section 5.0, the valuies in Illese tables are imported from spredsLIeet caleculations. The numaber of significazt figures showndoes nmt imply level of accuracy or degree of confidence in th estimated values.

SST retrieval animal siff hours sire bused sn WIIC-EP-0616 (Howmer et l. 1993), Tables F4-5 and 14-16, with Maintenance flU reduced 1/4
A to account for 113 longer SST retrieval (16 yrs vs 12 yrs). per Tri-lhaity Agremient schedule.

SS1 confinelumet a1nu1d staff hours sire based ol WIlIC-El'-0616, Table 17-13 (maximum of itlterniatives).



Backup to Table 5-16. Operating Costs for No Separations Alternative (3 shedes).

Notes: (Continued)

SST subsurface barriers Are based on assisnited 10 percent ofconfinemen animal staff hours, for cryogesik or air circulation barriers requiring
operational suppor t.

SST waste irnnsfer annual staff hours are bused on WIlIC-El'-0616, Table P8-5.

Subsurface harrier operations tire assumed required 6 years longer that SST retrieval operations, based on Tri-Party Agreement M-45
ntilesotmes.

Mixer p till DST retrieval annual stuif hours tire based oi) WIIC-EP'-0616. itble FS-4.

Assumes 6 DSTs will require sluicing following mixer punip operations to mlect closure criteriu.

Sluicing iST.retrieval annuni staff hours assumed 20 percent (-28/149) of SST sluicing staff hours.

DST waste transfer anaut staff hours assumed 20 percent (-28/149) of SST waste transfer stuff hours.

MUST retrieval Itaff hours assumed 5 percent of SST tetrieval-staff hours (~10 x MUST vol./SST vol.)

MUST waste transfer staff hours assumed 5 percent of SST transfer staff hours (- 10 x MUST vol./SST vol.) for container transport (assummes
jupelmines not available).

Assume no increase in W I-il11-06 16 staff estimates, for staging/blending in DSTs.

Staff hours/full lime equivalent = 1836

floomer, K. D., et al., 1993. Tank Waste Technf ed Option It port, WI lC-Ep-06 16, Rev. 0. Westinghouse I inford Company, Itichilnd , Wassingtcn.



Backup to Table 5-16. Operating Costs for No Disposal Action Alternative (2 sheets).
./ ... ay ~ ?/r yr ;y' .. .......I

Rietrieval
Arm-based 33,56% 1371 242 61 1068 460.067114 0 0 0
Sillicing 73.93% 287 120 29 138 211.879195 0 0 0 0

Armn-based 33.56% 1124 232 91 901 377.181208 0 0 0
sluicing 73.83% 0 0 0 0 0 0 0 0

irticts 100.00% 112.4 23.2 9.1 80.1 112.4 0 0 0
Transfer

P'ipeline 100.00% 658 2415 82 31658 0 0
Cominer O.00% 59 221 .7 9 0 0 0

SST '"u-Wt S#3 . . .' 0 0 

DST,

tctrieval
Mixer umps 100.00% 72 2 9 35 72 14 1,850,68a 719,712 231336 899,60
Sluicing 21.43% 57.4 24 5.8 27.6 12.3 14 316,159 132,192 31,946 152.021

Transfer
l'ipetine 100.00% 131.6 49 16.4 66.2 131.6 14 3,382,646 1,259,496 4 421 1.701 ,6S'

DST sub-ti l = 5,549.494 2.111,4 84.828 2.72:2.9006

M USTS

iet ie val

Sluicing 100.00% 14.35 6 1.45 6.9 14.35 1 0 0 0 5 0

Transfer
Cptainer 100.00% 29.65 11.05 3.95 14.6 29.65 - 0 0 0 0 0

MUST Sull-tutil = 0 0

TOTAL 5,549,494 2.111.400 684.828 2.753.266

-4
-4



Backup to 'Tlible 5-16. Operating Costs for No Disposal Action Alternative (2 sheets).

Notes:

DST doule-shelI tank
m u miscllstneots underground storoge tatnk
SST a single-shell tank

As ilicated In Section 5.0, the vitlius in these tuhles are imported from spcimdsheet etculations. The nmber of signilienit ligures slwn,
does not imply level of necuracy or degree of coaflidetce in the estimated values.

Mixer ptimpt DS? retivul annuatl stuff hours tre based on WIIC.EP-0616 (llomer ct al. 1993). Table -5.4.

Assunes 6 DSTs will require slinking following mixer pump (lertionis to meet closure criteria.

Sluicing I)ST retrieval Aiual staff hours tire Assumed 20 percent (-28/149) of SST sluicing staff hours.

DST waste tronsfer ninial staff hours lire assumed 20 Ipercent (-28/149) f SSTP waste transfer stauff hours.

Io3tmer, K. D., et al.. 1993, Tank Waste'Technical Options Report, WIlC-1P-0616, Rev. 0. Westinghouse H anford Company, ftichland, Washington.



Backup to Table 5-16. Operating Costs BIreakdown for Tri-Party AgrecImnen t and Extensive Separations Alternatives
(2 sheets).

5 1 .: _ _ _ _ _ _ _l_ U II , .sI t:I I

WH-C Labor:-

#01
//00

$39.52 19,529,614
I .... I .. . . I I

$15.47 6,236,3)61
IIU //06 $28.59 39,728,67

Materials #/l n/a n/a
Purch. Svcs. //2 n/a n/a
Other Coni.

Site Svcs

Internal Chrg.

IRM/BCSR

IN Program:

ICE
//0 + 117

//I

112

113
//4

//3
//4
115

//6

FY94
IAC ($M)

n/a

n/a

n/a

n/a

% of,

/0 + //7

145.75071 100.00%

9.4223

23.9895

25.1576
11.5042

6.46%
16.46%
17.26%
7.89%

n/a

n/a

n/a

Actual

ACWP ($M)
128.8883

12.05

21.8476

30.3597
12.062

/5 13.02221 8.93% 10.0555

n/a 22.50% $945,467,673 24.50% $1,177,107,253
n/a 22.50% $.50% $147,137,667
n/a 22.50% $1,391,407,277 24.50% $1,732,302,060

9.35% n/a n/a inc. $285,762,099
16.95% n/a n/a incl. $518,109,214
23.56% n/a n/a inc. $719,971,086
9.36% n/a n/a incl. $286,046,675
7.80% ' n/a 1/a inc. $238,463,!136
2.37% n/a n/a ind. $72,493,457

% of Total = $5,177,392,148
110 + 1/7
100.00% BREAKDOWN OF OP2RATING COSTS

FOR RETRIEVAL
9.35% Category Rate Total
16.95% Labor 88.78% $4,596,540,098
23.56% Mat'I/Supplies 3.74% $I93,617,5 I7
9.36% Equipment 5.61% $290,426,275
7.80% Local Purchases 1.87% $96,808,758
2.37% Total = $5,177,392,648

Nli

-2
'0

//6 1.5236 1. 05% T 3.0569



Backup to Table 5-16. Operating Costs Breakdown for Tri-Parry Agreement and Extensive Separations Alternatives
(2 sheets).

Notes:

As indicated in Section 5.0, the volues in these tables are imported from spreadsieet cialoitioins. The number of significaro iigres shown
dies not imply level of accuracy or degree of conideice in the estimiatted values.

WI!C Labor staff hours tre frm lackup to Table 5-1 Operating Staff ours.

WIIC labor rates and overhead rates are froan FDS for TWHS for fiscal yenr 1995.

In iicualulon of opierating costs. Ierceintages giveti for materiIl. purchased services, lticr contractors, sit services, internal charges. atditM IItM
are a percentage of WHC labor plus overhead, based on the IN prolgram 1994 flsenl-year-i-ctie actual spending irougli July.

lit calculation of breakdown of operating costs, cost element I, materials, is estimated to be distributed 40 percent to mitleri;ds/stipplits. told
60 percent to etuipment.

I, calculation of breakdown f oiermating costs, local purchases is estiniated ti be 20 percent of cost clemwent 2, purchased services.



Backup to Table 5-16. Operating Costs Breakdown for No Separations Alternative (2 sheets).
hot)~~ .....4j .. W ..JZ~P ..t.

WIIC-Labor:

EX /01 $39.52 18,624,728 n/a 22.50% $901,660,332 24.50% $1,122,567,113NE #00 $15.47 5,942,818 n/a 22.50% $112,620,858 24.50% $140,212,968
13U #06 $28.59 38,548,699 n/a 22.50% $1,350,081,448 24.50% $1,680,851,403

Materials -i n/a n/a 9.35% n/a . n/a intl. $275,205,425
Purch. Svcs. #2 n/a n/A 16.95% n/a n/a incl. $498,969,132
Other Cont. 113 - n/a n/a 23.56% n/a n/a Inhl. $693,373,788
Site Svcs #4 . n/a n/a 9.36% n/a n/a ;IiI $275,479,489
Internal Chrg. #/5 n/a n/a 7.80% . /a n/a intl. $229,653,7D
IRM/BCSR //6 n/a n/a 2.37% n/a n/a intl. $69,815,391

IN Program: FY94 % of (thru Aug) % of Total $4,986,128,498
CE I3AC ($M) 10 + #7 FYTD ($M) 110 + 117

#0 + #7 . 145.7507 100.00% 128.8883 100.001 BREAKDOWN OP OPIRATING COSTS
BOR RETRIEvAL

#1 9.4223 6.46% 12.05 9.35% Category Rate Total
112 23.9895 16.46% 21.8476 16.95% Labor 88.789% $4,426,733,905
113 25.1576 17.26% 30.3597 23.56% Mat'l/Supplies 3.74 $186,464,864
//4 ,11.5042 7.89% - 12.062 9.36% lquiJment 5.61% $279,697,296
115 13.0222 8.93% 10.0555 7.80% Local Purchases 1.87% $93,232,432
116 1.5236 1.05% 3.0569 2.37% Total $4,986, 28,49

00



Backup to Table 5-16. Operating Costs Brcakdown for No Separations Alternative (2 sheets).

Notes:

As Indicated it Section 5.0, Ilhe vulues in I hese tables are Imported front spreadsheet calculittions. The number of significant igures shown does
stn imply level of atcurney or degree of confidence in the estimumed values.

WIIC LitAor it if hours are from II ackup to Table 5-1 Operating Starf hours (= 2x DST operating staff hours).

WI IC labor rtles and oveihead rates are frot FDS, for TWRS, for fiscal year 1995 .

In calculation of operting costs, percenlages given for iutterial, purchased services, other contractors, site Hervice, internal charges. anilt M n
Are a percentage of WIIC tbor plus Overhead, based oi thew IN program 1994 fiscal-year-to-date actual spending through July.

In calculation of breakdown of opernting costs, cost element I, materials, is estmimated ItI be distributed '10 percent to materials/vupplies, nuti
60 percent to equipment.

li nle ulation of breakdownor operating costs, local purchases is estimated lo be 20 percent of cost clement 2, purchased services.



Backup to Table 5-16. Operating Costs Breakdown for No Disposal Action Alternative (2 sheets).
/:C Lb.4A) I tt;"~t ~ >j ~ *4 ;:.s~*~k.tCJ .

j~~ ~ 2~~ ~ > *~~~H g~: j ; t ; . < k ~, .t a : t j . . x ~ i C j ~ . $ ~ ~ I K I~

N E

EX /01 $39.52 2,111,4001 n/a 22.50% [
#00 $15.47 684,828 n/a 22.50%

13U 1/06 $28.59 2,753,266 n/a 22.50%
Materials //I n/a n/a 9.35% ni/a
Purch. Svcs. //2 n/a n/a 16.95% n/a
Other Cont. #3 n/a f/a 23.56% n/a
Site Svcs #4 n/a n/a 9.36% 1/a
Internal Clirg.
IRM/BCSR

IN Program:
CE

//0 + /7

//

112

#5

.A6

I .~.... r
FY94

n/a
ni/a

% of

n/a

n/a
7.80%.

2.37%

(thru Aug) % 9. of
BAC ($M) 1#0 + #7 1 'YTD ($M) //0 + 117

145.7507

9.4223
23.9895

100.00%

6.46%

16.46%

128,8883

12.05
21.8476

n/a

fl/a

100.00%

9.35%
16.95%

#3 25.1576 17.26% 30.3597 23.56%
#4 11.5042 7.89% 12.062 9.36%
115 13.0222 8.93% 10.0555 7.80%
//6 1.5236 1.05% 3.0569 2.37%

___________ I _________ j

$102,217,097 24.50% $127,260,296
$12,978,004 24.50% $16,157,615
$96,426,947 24.50% $120,051,549

n/a incl. $24,632,235
n/a incl. $44,660,I 84
I/a incl. $62,060,353
I/a incl. $24,656,765
n/a incl. $20,555,140
n/a incl. $6,248,820

Total = $446,282,946

BREAKDOWN OF OPERATING
COSTS FOR RETRIEVAL

Category Rate Total
Labor 88.78% $396,214,387
Mat'l/Supplies 3.74% $16,689,520

Equipment 561% $25,034 ,279
Local Purchases 1.87% $8,344,760

Total = $446,282,946

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

Notes:

As indicated in Section 5.0, the valises lit thiese-tabiles are hi ported from spreudslicet Cctations. The number of significant figures shown
cities not imply level of tecuracy or degree of confidence in the estimted values.

Wit C UtIor stuff hours sre from Backup it Table 5-1 Operating Stiff hours (= 2x DST operating staff hours).

WI IC labor rates and overhead rates are frot FDS, for TWRS, for fiscal year 1995

In calcuinion of operting costs, percettltges given for material, purchased services. other contractors, site services, internal charges, tiid IRM
are :I percentage of WI IC Ilinar plus Overhetd, tsed ont the I N program 1994 fiscal-year-to-date itual spending through July.

In calculation of breakdown of operatiig cOsts, cost clement I1, tatteriits, is CStinIted toi be distributed 40 pweit i adtrils/suppls, ut
60 perceuti oit equipment.

In ciculation tif breakdown of operiting costs, local purchases is estintilelio le 20 percent of cost elcaent 2, purchased services.
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Table 9-17. Overall Cost Component. (Miliions of 1995 Dollars)

Capital 13,600'
Operating j3,900A
Research and development 630'

Repository fee - 1,75Q -

Other related costs 8,60W4

Total S18,500

Notes:

'Total capital cost includes 40% contingency. Contingency is excluded from other
costs.

:ncludes start-up, decontamination and decommissioning, and monitoring and
maintenance costs.

3Pg. 130 of Boomer 1994, which was based on a draft of the Tank Waste Remediation
Sysrim Multi-Tear Program Plan (MYPP) (WH/C 1994).

'Other related costs are costs defined in the MYP? that should be included in the total
costs, but are not directly related to operations.. These costs are:

Program management 51,180
Operations and maintenance 4,290 (S95 A -
Tank firm sfety 440
Tank farm upgrades 1,720
Characterization 933

Total $8,563

Round to $8,600 million. These costs are taken as total unescalated costs from the MYPP.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg,
C. E. Leach, D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T.
L. Waldo, and C. M. Winkler, 1994, Tank Waste Remedlation Sysrem Facilty
Configuration Study, WHC-SD-WM-ES-295, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1994, Tank Wase Remedilaion Systern Multi-Year Program Plan, WHC-SP-I 01,
Westinghouse Hanford Company, Richland, 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 vitrification 3,000

High-level waste transportation 31

High-level waste disposal 5,900

Total 513,800

9-24
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Table 9-17. Overall Cost Component. (Millions of 1995 Dollars)

Capital 3,6001
Operating 3,900
Research and development 6303
Repository fee 3,9604

Total $12,100

Notes:

'Total capital cost includes 40% contingency. Contingency is excluded from other costs.

2Includes start-up, decoatamination and decommissioning, and monitoring and maintaiAnce costs for
process facilities. Does not include costs associated with routine tank farm operstios (estimated at $4,340
millioa (1995 dollars). Also does not include costs associated with TWRS program management
characterization, tank farm upgrades, single-shell tank saltwell pumping, and tank farm safety.

'Pg. 130 of Boomer 1994, which was based on a draft of the Tank Waste Renediafion System Multi-Year
Program Plan (MYPP) (WHC 1994).

-Table D-8, TRW 1995, estimates the repository fed fkr the TPA Alternative (Case 2-5SC) would be S112
million lower than the estimated repository fee for Case 1 C, using the TRW Total System Life Cycle Cost
(TSLCC) model developed for the Office of Civilian Radioactive Waste Management. Per informal
communications with Mr. Don Nitti of TRW on 5/31195 and 7/13/95, Hanford's repository fee for Case IC is
estimated as follows:

Two repository case total life cycle cost $48.294 billion

Defense program share = 15.7%

Hanford's share based on ratio of number of Hanford
waste packages (2,465) to total defense program waste
packages (4,588), from Tabte 2-4 of TRW 1995 53.7%

Hanford's share of Case IC:
($48.294 billion x 0.157 x 0.537) $4.072 billion

Boomer,'K. D., j. M. Colby, -. W. Crawford, J. S. Garfield, C. E. Golberg. C. E. Leach, D. E. Mitchel,
F. D. Nankani, E. J. Sliathaug, L M. Swanson, T. L Waldo, and C. M. Winkler, 1994, Tank
Waste Ranediosion System Facility Configuration Study, WfHC-SD-WM-ES-295, Westinghouse
Hanford Company, Richimad, Washington.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of
Hanford High-Level Waste W1trification Opdons on the Clivlian Radioactive Warte Aanagenent
System, AOOOOOOOO-01717-5705-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna,
Virginia.
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Table 9-18. Capital Cost Component.
(Millions of 1994 Dollars)'

Labor 1,600

Materials/supplies2  610

Equipment2  1,00

Local purchases2  300

Total $3,600

'Excludes construction of low-level waste vaults.

tocal purcbsses set to 15% of rnatcria/supplies and equipment.

.9-26
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Table 9-19. Operafing Cost Component. (Millions of 1995 Dollars)'

Labor 1,700

Materials/supplies 1,600

Equipment 270

Local purchases 33Q2

Total S3,900

Notes:

'Includes construction of low-level waste vaults as well as start-up cost, decontamination and
decommissioning cost, and monitoring and maintznance cost.

Based on 15% of matcrials/supplies and equipment.
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Table 9-20. Overall Schdule.
(Calendar Year Star/Completion Date)

........... .... .

Construction 12/1997 - 11/2007''

Operation 06/2004 - 12/2023'

Decontamination and decommissioning 06/2019 - 12/20284

Monitoring and maintenance 12/2023 - 12/2029'

High-level waste disposal 12/2019 - 12/2029

Research and development 1995 - 2018'

Notes:

Boomer, 1994, Figure 4.3-5, pp. 76. Does not include low-level waste (LLW)
vaults.

Boomer, 1994, Figure 4.4-5, pp. 92

'Roomer, 1994, Table 3.4-1, pp. 33. Finishes ahead of Tri-Party Agreement
milestone.

'Assumes 5 years per facility for decontamination and decommissioning after
14 years of operation.

'Monitoring and maintenance is for the high-level waste casks stored onsite until
transportation to the repository.

"Based on the Tank Waste Remediadion System Multi-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. Leach, D. E. Mitchell. F. D. Nankani, E. J. Slaathaug,
L M. Swanson, T. L. Waldo, and C. M. Winkler, 1994, Tank Waste
Renedation System Facilry Configuration Study, WHC-SD-WNM-ES-295,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1994, Tank Wase Remediazion System Mufri-Year Program Plan,
WHC-SP-1101, Westinghouse Hanford Company, Richland, Washington.
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Table 9-21. Unit Process: Sequence of Consticuon.
(Calendar Year Start\Completion Date)

..... ..... .......

Sludge 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 12/2003-12/20192

High-level waste vitrification 06/2002-12/2007'

High-level waste tiansportation/disposal n/a

Notes:

'Boomer, 1994, Figure 4.4-5, pp. 92.

2Construction of the low-level waste (LLW) vaults will commence when LLW
Vitrification construction is complete which j.s.approximately 1.5 years prior to LLW
operations. Vault construction will continue as required through LLW operations.

Tri-Party Agreement Milestone M-51-03-T04.

Boomer. K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E.
Leach, D. B. Mitchell, F. D. Nankani, E. 1. Slaathaug, L. M. Swanson, T.
L. Waldo, and C. M. Winker, 1994, Tank Waste Renediarion Sysem Facility
Configuration Smudy, WHC-SD-WM-ES-295, Westinghouse Hanford
Company. Richland, Washington.

Ecology, EPA and DOE, 1994, Hanford Federal Facility Agreement and Consent
Order. 2 vols, as amended, Washington State Department of Ecology,
Olympia, Washington, and U.S. Environmental Protection Agency and U.S.
Department of Energy, Washington, D.C.
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.11 lCIulP for Table 9-16

Sludge wash

Cesium removal

-N -IIM

$43

$380

Centralized facilities =$520

LLW vitrification

LLW disposal

IILW vitrification

$2,300

$129

$276

$624

$16
-l --- - -

$1,400 $639

I ILW transportationa-1$31

I ILW disposal

Toiil $3,643 $1,716

Table P-36. Total Cost by Unit Operation.

$6 $2 $12 $6

$57 $21 $105 $56

$179 $68 $332 $176

$9 $4 $17 $9 $225

$70 $78 $384 -$126

$239

$322 $173 $886 $373 $225 $239

$9

$83

$264

$14

$260

$630

$207

$975

$520

$2.934

$294

$2,957

$24

$5,619 $5,858

$5,619 $23,826

Notes:

Table values are in millions of 1995 dollars.

1b.
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The backuo for Table 9-8 and Table 9-9 in this avpendix contains capital cost for
Pretreatnm'ent/LLW combined. To separate sludge wash and cesium removal from LLW

vitrification, other cost estimates were employed. Cost estimates were found for a detached

pretreatment facility and a 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 total

.was then divided into each staff hour value separately. The calculation was as follows:

Detached Separations - Total Capital Cost $304,145,913
Detached LLW - Total Capital Cost $966,251.470

Total = 51,270,397,383

7 separations $304,145,913/S1,270,397,383 = 0.239 => Value used is 25 %

Therefore 7 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 (see above).

Constuction includes labor and materials. Total value was taken from Table 9-18.

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).

Material 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 taken from the backup
for Table 9-4.

Totals for research and development costs were taken from Table 9-17.
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F.12 Backup for Table 9-18

Capital costs are calculated using the design cost estimates (see Appendix C).
estimate is categorized as follows:

The cost

* Estimated labor, material, and equipment for both the M&O contractor and
subcontracts

* Overhead and profit

* Construction and project management

* Engineering

* Contingency.

A. Calculation:
Subcontracts.

Labor, Material, and Equipment for M&O Contractor and

Costs for Total Project:

M&O Contractor
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

Labor
= $188,943,943
= $186,434,799
= $59,634,131

Material
$105,550,250
5116,905,668
554,152,639

Euipment
S311,926,395
$169,901,640
S38,934,126

From Cost Estimate (see Appendix C). Labor and material values came from MT 3.
Equipment values taken from MT 2.

Subcontracts
Pretreatment/LLW
20T/D HLW Facility = $0
Centralized Facility

= $3,779,600

= 513,426,200

$5,669,400
so .

$20,139,300

so
so
so

Totals from Cost Estimate (see Appendix C. from MT 3. .Estimating judgement set
the labor and material values to 40% and 60% of the total, respectively.

B. Calculation: Overhead and Profit

% of M&O 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 Subcontract material for Overhead and Profit = 10%
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Based on cost estimating judgemnent.

M&O Conractor
Pretreatment/LLW
20T/D IMW Facility
Centralized Facility

Subcontracts
Pretreatment/LLW
20T/D BLW Facility
Centralized Facility

Labor
S100,140,290

598,810,443
S31,606,089

5566,940
s0

S2,013,930

Material
S5,277,513
S5,845,283
S2,707,632

S377,960
so

S1,342,620

Eguipment
515,596,320
$8,495,082
S1,946,706

so
$0
$0

C. Calculation: Construction and Project Management

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

Based on cost estimating judgement.

M&O Contractor
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

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

Labor
= $28,908,423
= $28,524,524
= $9,124,022

= $623,634
= so
= S2,215,323

.. Material
S11,082,776
S12,275,095
$5,686,027

S415,756
- so

$1,476,882

Eauipment
S32,752,271
$17,839,672
S4,088,083

so
so

'SO

Project Management is set io 10% of the summation of the capital cost, the overhead and
profit, and the constrction management plus 40% of 10% of the summation of the capital
cost and the overhead and profit.

Based on cost estimating judgement.

' M&O Contractor
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

Subcontracts
Pretreatment/LLW
20T/D HLV Facility

. Centralized Facility

Labor -
$43,362,635
S42,786,786
513,686,033

$935,451
so

S3,322,985

Material
$16,624,164
S18,412,643
$8,529,041

$623,634
so

S2,215,323

Eauipment
S4,9,128,407
526,759,508
S6,132,125

so
so
so

F-96
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D. Calculation: Engineering

Engineering is set to 40% of the summation of the capital cost and the overhead and profit.

Based on cost estimating judgement.

M&O Contractor
Pretreatrnent/LLW
20T/D HLW Facility
Centralized Facility

Subcontracts
Pretreatment/LLW
20T/D ELW Facility
Centralized Facility

Labor
= $115,633,693
= $114,098,097
= $36,496,088

= $2,494,536
= SO
= $8,861,292

Material
S44,331,105
S49,100,381
S22,744,108

S1,663,024
So
S5,907,528

Equipment
S131,009,086
$71,358,689
S16,352,333

so
so
so

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&O Contractor
Pretreatment/LLW
20T/D 1LW Facility
Centralized Facility

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

Jabor .
S190,795,594
S188,261,860
S60,218,545

S4,115,984
$0

$14,621,132

Material
S73,146,323
S81,015,628
S37,527,779

S2,743,990
so
S9,74A7,421

FBuipment
S216,164,992
S117,741,837
$26,981,349

$0
So
So
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F. Calculation: Overall Totals

Mr Conrac
Pretreatment/LLW
20T/D HLW Facility
Centalized Facility

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

Overall Total
Pretreatment/LLW
20T/D HLW Facility
Centralized Facility

1abor
= S667,784,578
= $658,916,510
= $210,764,909

= $14,405,945
so

= 351,173,961

= $682,190,523
= $658,916,510
= S261.938,870
S1,603,045,904

Material
3256,012,131
S283,554,698
$131,347,226

S9,603,964
So
534,115,974

5265,616,095
5283,554,698
S165,463,200
S714,633,993

Totals may not match totals from Table 9-17, but will be within 1%.
caused by over generalization of cost estimating parameters.

To calculate for local purchases:

Local Purchases = 15% x (Equipment + Material/Supplies)

Euivment
S756,577,471
S412,096,428
594,434,723

so
so
so

$756,577,471
S412,096,428
S94.434.723

S1,263,108,622

Errors are

I

Local Purchases = S296,661,392

Which leaves:

Equipment = 85% x (Equipment)

Equipment = S607,438,894

and

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

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

K.
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F.13 Backup for Table 9-19

Resource Reouirements

Table F-37 gives the consumable resource requirements for the Tri-Party Agreement
alternative data package. Where possible the information for resource usage was taken from
the material balances in Appendix A. Exceptions are ion exchange media, decon chemicals,
glycolic acid, raw and sanitary water, and electricity. How these values were obtained is
defined in the Table 9-4 footnotes or backup. The raw material prices were taken from the
"Chemical Marketing Reporter" or from the Facility Configuration Study.

Table F-38 gives the miscellaneous resource requirements for the Tri-Party Agreement
alternative data package. All 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.
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Table F-37. Operating Cost for Consumables.

U111, PrealnivWLWru22% ~ ~~ .. .1 ..

Mteri It HIMAAiut CW "WAmoun CZALU AhiWR Cml
Frit Megagram $3,860 52 $200,720 $0 52 $200,720

Flocculent Megagram $100 85 $8,500 $0 85 $8,5(X)

Ion Exchange Cubic $11,000 224 $2,464,000 $0 224 $2,464,000
Meter

NaNO2 Megagram $210 54 $11,340 $0 54 $11,340

SuIfur Megagrai $370 127,000 $46,990,000 $0 127,000 $46,990,000

DCPD' Megagram $150 3,360 $504,000 $0 3,360 $504,000

CPID" Megagram $150 3,360 $504,000 $0 3,360 $504,000

NaOII Megagram $250 26,200 $6,550,000 $0 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 $401 2,114 $847,714 3,171 $1,271,571 5,285 $2,119,285
Chemicals

Kerosene Megagram $150 57,800 $8,670,000 $0 57,800 $8,670,000

SiO2. Megagram $40 229,000 $9,160,000 11,300 $452,000 240,300 $9,612,000

A1203 Megagram $500 13,200 $6,600,000 $0 13,200 $6,600,000

CaO Megagram $60 38,700 $2,322,000 $0 38,700 $2,322,000

N

)

~1
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Table F-37. Operating Cost for Consumables.

.....m m, VM ........ __

B203 Megagram $1,000 $0 1,750 $1,750,000 1,750 $1,750,0(X)

LU20 - Megagram $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

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

Raw Water Cubic $0.03 9,878,900 $296,367 -1,121,100 $33,633 11,000,000 $330,000

Meter

Steam Megagrain $5 - $0 $0 $0

Megawatt-
ours

$30

I 
I

5,3 10,000 $159,300,000

$248,090,951

3,690,000 $110,700,000

$122,903,244 I

9,000,000 $270,000,000

$370,994,195

-4-144

'Dicyclopentndiene
*CyclopentAdiefe

HLW = high-level waste
LLW = low-level waste

.ii

Electricity

Subtotal

Notes:
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Table F-38. Other Operating Costs.

Solid Cubic $1,000 1,000 $1,000,000 1,000 $1,000,000 2,000 $2,000,000
Waste Meter

Equipment Per Year 14 year $18,000,000 $252,000,000 $5,000,000 $70,000,000 $322,000,000

Vaults . 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 $102,300,000 1705 $102,300,000

Pads Per $26,000,000 1 $26,000,000 1 $26,000,000

Subtotal $478,000,000 $310,125,000 $788,125,000

Total From Table P-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

Note:
HLW = high-level waste
LLW = low-level waste

C'
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Staffinz

The staffing requirements for the Tri-Party Agreement alternative data packge are given in

Table F-39. This table is identical to the table used to calculate the operating personnel

requirements by unit process (Table 9-3). The staffing requirements include the -staffing for

start-up operations, decontamination and decommissioning, and monitoring and maintenance.

Staffing for the construction of the LLW vaults is included in the cost per vault in

Table F-38.

Table F-39. Staffyears for Operation.

I .. . . .A Mt 4 
I. 

j .. .. 
ci, 'A . _ _ _ _ _ _ _ _

Dual operation 10 708 7080

Pretreatment/LLW Only 5 618 3090

HLW Only- 4 509 2036

Indirect Staffing 19 29 551

Pretreatment/LLW Start-up 1.5

HLW Start-up 1.5

Pretreatment/LLW Decontamination 2
and Decommissioning

HLW Decontamination and 2

Decommissioning

HLW Monitoring and Maintenance 6

HLW Transportation - -.

618
509

618

763.5

1236

509 1018

10 60

-- 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

perionnel 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 590,000

for bargaining unit employees (Boomer 1994).
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Table F40. Cost per Year by Process.

Pretreatment/low-level 227 53 338 $63

waste only

Dual operation 253 53 402 $72

High-level waste only 200 51 258 $52

Table F41 gives the total calculated cost for operating labor using the totals 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 total workers for HLW transportation are assumed to be

exempt, 100 bargaining units, and the remaining 80 nonexempt.

Table F-41. Staffing Operating Cost.

7 Ml

Dual operation $723

Pretreatment/low-level waste only S316

HLW only $209

Indirect Staffing $33

Pretreatment/low-level waste start-up $95

High-level waste start-up $78

Pretreatment/low-level waste S126
decontamination and decommissioning

High-level waste decontamination and
decommissioning

High-level waste monitoring and
maintenance

High-level waste transportation

Total

$105

S4

$27

$1,716

F-104
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Start-UYP Comt

The total start-up cost for each facility is arbitrarily set to three times the annual staInng
requirements for each facility. The staffing requirements for start-up of each facility has
been set to one and a half years of the annual. This leaves one and a half years of staff cost
(S95 million + S78 million = 5173 million) for materials and supplies for start-up.

Decontamination and Decommissioning

The decontamination and decommissioning (D&D) cost for each facility is arbitrarily set
equal to three 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 ($63 million + $52 million = S 115 million) plus
thirty percent of the capital for material and supplies.

The total capital is equal to the capital plus a 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% = S2,571 million

The total capital cost is taken from Table 9-18.

The cost based upon the capital is:

Capital D&D = S2,571 million - 30% $771 million

Thus the total D&D cost for materials and supplies is set to $886 million.

Summations

Labor is set 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 = $173 million
Decontamination

and Decommissioning = $886 million
Total $1,896 million
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Eouiprnent purchase is set ecual to the totil value calculated in Table F41:

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

Equipment
Local purchases

= $1,612 million
= S274 million
= $332 million

I

(K
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Table 5-8. Coaarison ofr--=Invts by ?rccss Md': Cawi.! Cos:

(M,lions of 195 Dllr-s).

B ir cOznsarionI 586 IS113 JS237 . S 86 Isim

Emvtied SST closurd /a . S26.6/514..6 I 26.6/S14.6 26.6/514.6.

closure . n/a j 4 .4 /S2.6  54.4/52.6 S4,4/S2.6 S4.4/S2.6

Totfs6 I14/13- (268/5254 DS117/S103 S142/5128

Notes:

SST - single-shll tak
DST = doublc-sbefl :"k

Tbc cos: of gravel was csz-atcd from AppenodW'A. Cost Bznicr M atrilds and was 5gured a: 322
cubic e rr (&) for 756,000 =, of =atrial, or S16,600,=CC. Thcr anr 16 55,CCO-gallon tazks tha:
would be csbfl.zA with the saze grout z~nim.- used for sbili -g the ancilliy inmezf. inese
uk hsve & total void volune of 5,324 '. The cos: of ft.:s grout was cs:zma:td at 50.14 per
ilogr =C (kg) for Type eI -- f, $0.04/kg for fly ash, and $18.50/n for sand &o Pit 30. For

106,500 kg of c=-, the cos: would be $14,900; 958,000 kg of fly ash would cos: S38,300; a=d
5.160,000 kg of snd (3.fl5 & of sad) would cost 559,700. The total cost of this grout is 5112.900.
The cos. of the waL-r was not 'ar1=1cd. The cost of the air enzrainmncn adi:ivc -25 unkow- bu:
assu-- 4 to bc =egigible.

tine cost or concrte was sdnccd at SO.1 4/kg for Type I/I1 cc==. 0.04/kg for fly ash. and
518.501 for sand fro= Pit 30. For 15.000.000 kg of cn:, the cost would be 32.100.000;
137,000.000 kg of fly ash would cos: S5.480,000; 1.260.000,000 kg of sand (1.3C0,CC000 ' of sand)
would cost 523,200,000. The total cost of t:is grout is 530.780.000. Tce cost of the water was nor
calcoictcd. Tae cos: of &.c air ata ~-t sdditivc was tnkiown but assuzcd to be cfgligible.

TCe cos: of solidifying the ancillry eCquIpMet is based on the sae grout forn-la as in =otcs 1 and 2.
Tere is 13,700 = of void space in the ancillary equinpoct for the SSTs ad :& DSTs. The SST
anillary cquipet void s- is 10.500 ., ad the DST ancillt-y equipv : void s=nze is 3.200 z.
For SST acIllary cqei:mpt, 210.000 kg of ceic-t would cos: 529,4WC; 1.890,000 kg of fly ash
would cos: 575.600; 17,400.000 kg of sand (10,900 = of sand) would cos: 201,500. The total cos
of stbiI:ing the a=cillary SST cauip=c=t would be S306,500. For DST a=cillary
64.0C0 kg of ,r would cost 13.960; 576,000 kg of fly ash would cos: 23.000: 5.312,000 kg of
sand (3.320 m' of sand) 'would cos: 561.400. The tota cost of sabilizi-g the aziliary DST quipmc:
is S93.360. The cost of watr was not calcadated. The cos: of the air ntrzd-'.c nr additive was
unkcown but ss=ed to be negligible.

Ic costs mro =onitoring and =nn'zz a re flctcd in Table 5-10 and were no, :--tudd in :hese

5-Ct



WEC-SD-WMEV- 107 Rv 0

Tabl 5-8. CCcnson or .-"n vs by htass MoW : C.W-2 CcS

QAMions of 1995 Dolla Z). 3.

Notes: (Ccnd)

5cs:rir -s uzo= includes the cos of te barnir ovea SSTs, DSTs, and the low-level wise vauIt

SZzdcd SST cos'.r includes n11=g the SSTs with grout or gravel (in tSa: order) a=d sabilizing Lhe
znciflhq 0p=ePt Vao grout. Te cost of the gravel slIbgzr wts town ox was esdmattd a:
S100,000. I, is - -Ial the co:str:On equipmct ad light-d-y trucs are alr-dy av: jzbic

ositc and need not be pure-gsed.

=ptded DST closure indudes 01=-tg thc DSTs with grout or gravel (in that order) and stubWL-z- g the
a= iary equip--.: with grout. The cost of the gravel slinger was tmown but was =sdn±tcd a:
S100,000. The cos: of the grout plant and dy mix plant ar -kown but we= es tdzAd a 5250.,CC.
It is assumjed that conszrucdon iquipenC and Ught-du-y trucks are already available osite and need no:
be purctascd.

'or addidozal bap inforadon. see Appendix A. Figures A21 A3, ad A-.; a=d Tables A3-Aq and
All.

5-16



wEC.sr-wMf-rE-:c'/ Rcv 0

Tabke 5-9. Comci n of A=saive by Cz-p Cost Co0PocS

( lio~s of 1995 Dol 1'ts).

- - ' -_ - - - C .

LorS30.6 554.1/S57.1 tSI&/s107.3 JS43.9/546.9 1553.6/556.6

MatErissPplisi 528.5 jS42.9/S37.4 I51.1s/75.6 S34./S28.6 S42.5/S37.0

2ipmenQ / so.25/so.35 J0.25/S0.35 SO.2i/SO.35 SO.25/SO.35

Local purchaste [557.5 I S43.5/S35.1 JSl3O/S121 J82.9/574.5 '.5/S34.1

Total I .S14l/5130 [5316/5304 I5161/5150. 5139/ s8

'Notts:t
:./a no, vn)Lcabpinit }

'Av-=age wage r a cXc t on -XWnRS is Z7.11/bour, -or a zon--z=t c=nlovee is
522.j5/not-, sd for a bxrgxinimg =-t --Ioy=q iIs 541.31/ho= (based onveread. the corn==
s' port vocl and g=nl a=d . 'stradve rCas found in sg o Nov bcr 11, 1994 for
organization code 7000). Labor costs we= caiculatcd takig staff hours rre Tables -2A trotgh
5-2D and witiplyizg by the average wage. A cilcy equipment szabiLzadon and harner const-.:on
labor cos's wr inddAd in both grout and gravel sab;w* on. R was asstmd tha: al design,

=g.ccrdng, and s:.z- p=sonzel wer ecm, and that all radiation and nozradiadon workers
wz: bazgZ g t5: c=ployees.

Matzias a=d s'Julies include the tank and azAltn ~ euipnen: stabilimaion rnais and the =areria-s
usd in barnier cons::=ron over the tanks and over the LLW Vaults (in te zensive ?rta-c 2Ad

TA Prefe:red A:=zWves). They indude only natrials that cannot be bought locally (asnhalt,
asnpalt coting Xd gotexdle fabric for the b-ric; fly ash for the grout Iix). All other zatdials for

and =er cons:=rr on cre listed in local przchass. Tncse nubcrs wer calzulat- 4 fto-
Appc&dix A, Btrier Cos: by Copon=t. Asphalt woudd cost 527,800,000 for tank -at
$45.300,0C0 for a:sive pretr-~ grout, 58,500,000 for evc nretrt:zt glass, and
51.100.000 for the Th-?mny Agra- glass. Geotetiles would cos: $171.000 for tank baniers,
51,700.000 for rte=sive prct-==--t grout, $284,000 for'e:=siv prevratmnr glass. and 5236,000
for Tri-Pary AlL-: iyv: glass. Fly ash would cost S5,600,000 for the grout stabilization ontin (both
or tanks and .=dI-y eqitpeT): it would cost S137,000 for the gravel s:abilE:ation option (for the

55.00-gallon tanks and for a.cillk-y eAp:). The cost of -he grout otion is hstd firs:, and the
cost or tb: gravel option is Lated second.
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Table 5-9. Comparison of Aktc-ativts by Capital Cost Coz:C.
( M ons wf 1995 Do1'ns).

Notes (cnntnmcd)

'=.il:- is the cos: of the dry i=: ad the cxzr-. eczh VIp=: for the ro st-oa,'--:io:

oOctio=, d the cost or the conee: ba=b p a-_, the dry p, and te gravel sichgc for te
abiridon ocpcd. The dry =m plant ad the concnts. t-' plat t arss d to cos: S250.OCO. 3d

the grivel slrg= is *stmc to cos: S100,0CX. All other heavy cO0stUatO= =e-unc ad li t-& :
vehiclcs aro assuned to be alr-dy onsize and do not have to be purchase.

SoAMl purhases inchud 'he Type IM = t the ad. ad the gravel used in t=k azd *=cilav

tquipc= stabilindon. Lad a.n barrier t.r'als (with the cecpdozs of asph!a:, .s : cov:ing, 2=

the gwtedle fabric-these costs x.: r1fcc: d in c-rizls/snpples). Local purzhascs of macrial ror

tak barrinrs include S57,500,ooo for barner za tenal; for grout stabildon, he cost is S25,400.CCC,
and for gravel stabilization, the cos: is S17=,000. Te cos: of the grout stabinlzacion is listed nis:;
gravel saiilizadon is second.

For :orz backun inmormation, see Appendix A. Figures A2, A3. =nd A": a=d Tables A3-A9 and A!l.
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Tablc 5-10. Corn..scn of a ves by Mozicrlg a N. Cos: Czc :
- fos of 1995 Dcitas

Sbo 0.391 0.401 0.401 0.391 0.40

M;=i a'/supplies 4j 0.011f 0.012f 0.0161 0.0111 0.012

1upmtf 0.03o0 0.030 0.0301 0.0301 0.0301

L*Cal p0LUrcitas"s

Toti 0.43 0.44 0.45 0.431 0.44f

Notes:

'Sc Atcndi A Io' det'is on the alc-.aziocs.

iositorIng and -4"t=,nc cpplics to all pbhses of tbc cl cs.:- package (Cank s-biliza:ioz. azcillzry
ec.t:orc: s:.bicUzaon, znd barricr cots-r-:znion).

ttc Labor ni-s are based on an veagc wage of S130.000 pcr year fo sprvsors. and 5600C -r
ye for labor.rs and a ckIk/seretsry. -

4AM1 zta:21s and s'.pLes re load perh.se.

.:=z =t costs a based o= one trctcr with an2zhzzcns and three ;ickto rucks. to be rlaced
cc VC Ivi: YCars.

. or '4 4 i'ional back'2p infor=i:on, see App ,x A. Figures A2. A3, a=d A: and Tables A8 and
A9.
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Tab!± 5-11. Ccz:iso: of 'A"::Nv=s by & l Schu
(ClGdar Yr~RrnjCompl on Daz-).'

....... .. . .

Const"ruction2 2013,2016/
2030,2033 20102060 12010/2030 2010/2O24 2010/2

Monitoning and
zaintenan: 2015/2133 1201/2160 201212130 1/0121)124 2012/- 134

Rescanch and
develop mcnt

Noces:-

13ascd on WHC-B?-Cd16. Tark Ware TcArict Uprior.s Roo. (Bovie: c: 21. 1993).

'The cozs--::don saed is tak= from Table 5-12 and ais=es co=s:zdo= includes sSbili7oz
.zievides znd br-riar cos io. ...

3Monitori=g and =j =tc scbeda"i-g assv=es 100 years of operatcnal co::rol af::r 6: last
barmier has benz builc.

'Because the sa.biHz2dOM =cthods and the btrier have bcc= pcred in cngi'.nraLg-sz:l:
de=o=satio=s, te a=:=, of resear:: and developnnzt nca~y would be ::giigible.

For additdonz babmp infornadc:, s= Ap =dix A. Figures A2 A. a=d A4: a=d Tables AI-A9.

Boomer, -<. D.. A. L. Bold:. 1. D. GsIbrnid. 1. S. Garfield, C. D. GolbcrgR. B. A. Higley. L. J.
Johnson, M. .- or:. R. M. MJr.si::. R1. Panzin. A. N. ?raga, G. W. R?-ddick, 1. A.
Reddick. E. J. Slnacz2g. L. M. S Tazson, 7. L Waldo. C. F. Wores:. 1993. Tcr.k Wate

Tear~icI Opfior: Repor:. R:v. 0. WVIC-B?-C4I6. Weslnghousc fanfvd Cotpany. Richland.
WzstL-gto5.
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71WE -~P-7 0

Coa~ - 0t Co

Barrier 2013,2016

coanswrue n23,03 22/26 0423 / 2028/20'3d

Emvtipd SSTg'
closfur n/a 20203/ 2010/2024 2010/202

Emptied DST -

E eLoIT n/a 2019/2023 2019/2023 2018/2022 2023/2027

No cs:
n/a = not azptieanl
SST = singe-s!cl tank
DST = double-shcU t"4

RBased on W C-E?-C4l6, Tar-k Wse Tc:a! Odrlors Reporr, (Boo=r t: ad. 1993).

T'- stzr/co 1cdon datzs for bmrria cosudon for tb-c dispost aluna:iv: is based on
WEC-SD-WM-EV-101 (McConvilIe 1995). n situ chmizal s=abilizatio= dn:ozz-:on and

dcca:--issioning eds in 2013, and bcia crnstn -on over the 'aks bcgns tL±y afr ra:
task: it ends in 2030. In situ vitui5-A=' decon-ar aoa and d-o==issio-ng =ds in 2016, and'

banricr constuion ova the tanks bcgizs iz=tiatdv afrl tbar mask. It ends in 2033. -rZs53

Tlh srt and conmlioo da:es for bare-ir const-u:don for th en:esivc nr:reatzcz: a::r2:ivs and
the Ti-?arty Ageccns: vrrcntd alzaa:iv: &r based upon the asr.pnion :a: no bz-nrzi
cozs:rmuon over Lt low-level was:e vaults can begin until deontamnadioz and dezozznissiozdg

;ctiv:ls for t: facilities =d.

'rhe s:- and zo=lcdon da:es for czed SST dosur are based on c- Tank Far= Retrieval
Seqjzzec sc. dUc : found in WHC-SD-WM-ER-193. Tis s::bedul: is odur-d in Azppndix A.
These fgr s tflec: work occnring sentaud'ily (ibac is. no parail oocrtdons w= used). T7=k

stabijiz-"on and ancflky cc.'%flc stabili::on begin as soon as Tank Far= r val oric-s
end: barricr con:=tion beg:=s as soon as tanks and ancillary equinien: a: s: i d

Ie sta: *nd coLpcdon dt:es for c=ptied DST closu= a based upon tbt asuzzpdo= tat no :ak
or cMcilty equipe% s:biLdzon can begin til trea=t opraco=s =d, a=d no barricr
construdon can begin util tanks snd =snilay equipment have been s:2bilized for cacn tank &s::r.
This ess==dtion was used b -se- no schiedzdc was g=enratd for tbc retrievl scouect of ti: DSTs.
Tnes fg4-s r:lec work occu-ring sequetdly (&a: is, no paralel operations W=re used).

For a2 dido1=l bckup inforzdon. see Ap=n=di A. Tables AI-A9 and A-11.
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WEC-SD-W~ -EV-107 3c', 0

Tab!: 5-12. COzrAll of Akczazvcs by Unit ?zcc-ss: 5-tue-:: of Coasmczcn
(Cnl~dar Yeaz Str/Compvi± on Daze).1

3c::mc, L D., A L Uld:, J. D. Gilbi:, 1. S. GarItid, C. E. Go!rg, 3. A. Eiglcy,
LJ. Johnscc, M. 1. M:-sic, R. 1. P-r2i A. N. ?rzga. G. W. Rcdiik.

J A. A-'t S... -g, M. Swz=scn. iL WiZd., C. B. Wor=:, 1993, Tcr- / rLs e
ce--.r.! O-:*rs PRor:, Rev. 0. WEC.-E-O616, Wesn-ghous R2f'ord Cozny, Rila:

McConville, C.M., 1995, Tcr-k Wasie Rcr.e3fii:n r :r.iror-n'.er. Zrwc S:tccer:fcr ir.
S=:: ren.'r-r: cr Dirsos-' o/Radioceiw Wene ir Herford Sf'e Ur.&-rgrourd Sborege Trk,

WHC-SD--WM-BV-101, Rev. 0, Wesdinghouse Fnford Co=pc&y, RicJ&=d. W&cig-to.

C
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