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APPENDIX 0.1 Alternative . Operating Staff Requirements and Cost Estimates

The direct (no escalation or contingency) annual operating cost for
Alternative 1 is presented in Table D.i-1 for fiscal years 1995 through 2028.
The operating cost assumes a ccomplete compliment of personnel for each of the
facilities during their years of cperation. The year prior tc operation of a
facility. a compliment of roughly haif the personnel will be requirad to ramp
up the operating staff and provide a trained qualified staff. Operating costs
nclude organizational overnead to arrive at labor costs. plus assessments.
consumables, spare parts and G&A and SWE overheads. These are added together
to arrive at the total annual operating cost.

The estimates of personnei by category are presented for each of the
facilities. Personnel are broken down 1nto the following categories: plant
manager, training, operations, operatlons suppori. engineering, maintenance,
radiclogical control. quality assurancs. and safety. Personnal are aiso
identitied as erther exempt. non-exempl. or bargaining unit and as either
radiation workers or non-raciation workers.

The following 1ist 1dertiTias the fuil comoliment of operating staff
required for each facility by table numcer:
-2 Processine ‘
1-3 RH & CH weste & Material Storage

o

|
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TABLE D.1-1. PROJECTED OPERATING STAFF REQUIREMENTS AND COSTS

Alternative.
Facility:

TOTALS
Exempt
Non-Exempt
Bargaiming Unit

COSTS (miflion $)
Exempl
Non-Exempt
Bargamning Uni

Organizational Overhead
TOTAL LABOR COSTS
Assessments & Misc
Transpoitation
Waler
Elecirical
Electrical maintenance
Laundry
Waste Disposal
Consumables
Spare Pans
TOTAL COSTS BEFORE GBA/SWS
GAA/SWS
TOTAL OPERATING COST (milion $)

$65.850
328 870
$58,110

36.00%

100%
1.00%
1 00%
1.00%
1.00%
1.00%
16 60%
10 00%

17.00%

95

000
000
000

000
0096

0.00
0.00
0.00
0.00
0.00
000
000
000
000
0.00
0.00

1

Total Facility Operations

96

G o0
0.00
000

000
G 00

0.00
000
0.00
0.00
0.00
.00
000
0.00
0.00
0.00
0.00

97

G 00
000
000

000
G 0o

000
000
Q00
000
0.00
000
000
.00
0.00
0.00
60

98

0.00
0.00
0.00

090
000

0.00
000
0.00
0.00
000
000
0.00
0.00
0.00
090
0.00

99

0.00
0.00
0 oo

0.00
000

000
0.00
0.00
0.00
000
000
0.00
0.00
000
Q.00
0.00

00

0.00
0.00
000

060
0400

.00
0.00
0.00
0.00
0.00
00¢
0.00
0.00
.00
0.00
0.00

01

000
000
0.00

0.00
000

0.00
000
0.00
0.00
0.00
000
000
G.00
0.00
0.00
0.00

02

000
G 00
000

000
000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q00
0.00
0.00
0.00

03

0.00
0.00
000

000
0.00

0.00
000
.00
Q.00
0.00
600
000
000
0.00
0.00
6.00

Fiscal Year

04 05
70
6
73
149
000 461
000 017
000 424
000 3325
000 1227
006 012
000 012
000 012
000 012
6.00 G112
000 o012
000 123
o000 123
0.00 1546
0.00 263
0.00 18.09

06

144

19
183
346

948
055
10.63

7.44
2810

028
0.28
028
0.28
0.28
028
281
283
3541
6.02
41.43

24

45
10
73
129

303
029
424

272
10 28

010
0.10
0.10
0.10
010
010
1.03
103
12.95
220
15.16

25

46
10
73
129

3.03
029
4.24

272
1028

0.10
010
0.10
0.10
0.10
010
1.03
103
1295
2.20
15.16

26

46
10
73
129

303
029
424

272
10.28

0.10
010
0610
0.10
0.10
019
1.03
1.03
12.95
2.20
15.16

27

46
10
73
129

303
029
4.24

272
10.28

0.10
010
010
010
010
0.10
1.03
103
12,95
2.20
15.16

28

46
10
73
129

303
0.29
4.24

272
15.28

010
0.10
G.10
0.10
G610
0.10
1.03
1.03
12.95
220
15.16
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Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING.
Exempt-
Group Manager
Trainers
Non-gxempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Suppert Manager
Scheduier
Engineer
Naon-exempot-
Secretary/Clerk
Bargaining Unit-
Cperators

CPERATIONS SUPPORT:

Exempt-
Group Manager
Planner
Engineer
Non-axempt-
Secretary/Clerk
Bargaining Unit-
Techrician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Support
Maintenance
Faciity Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

i
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TABLE D.1-2. DIRECT OPERATING STAFF PROJECTION

Alternative 1
Facility: -

Days P

- N B -a

38

10

W oln w0 WD =

Processing

Projected Shift Schedule

Q A B c B

X

(%]

Group

Y Z Total

— th A -

38

10

W h W WYy th R

Type Total
Ex NE BU
2 1 o}
13 1 0
114 2 38
15 1 2
44 3 2

Raaiation Workers

Rad Non Rac
¢ 3

0 14

43 a

0 18

35 14



Parsonnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electncai
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-axempt-
Secretary/Clerk
TOTALS
Exempt
Nen-Exempt
Bargaining Untt
GRAND TOTALS

TABLE D.1-2. DIRECT OPERATING STAFF PROJECTION

Alternative 1
Processing

Facility:

Days

22
15

110
12
123

=]

Q

Projected Shift Schedule

A

8

c

G X

D. 14

Y
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z

Group
Totat

22
15

35

110

12
123
245

Type Total
Ex NE B8uU
10 1 48
2 T35
g 1 0
7 1 0
110 12 123

Radiation Workers

Rad

48

35

172

Non Rad

73



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Ceputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Support Manager
Scheduter
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Operators

OPERATIONS SUPPORT.

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Tachnician
ENGINEERING:
Exemgpt-
Group Manager
Support Manager
Process Support
Envirenmental
Facility Support
Maintenance
Facility Projects
Non-exemopt-
Secretary/Clerk
Bargaining Unit-
Technician

TABLE D.1-3. DIRECT OPERATING STAFF PROJECTION

WHC -SD-wM-E£5-341. Rev 0

Alternative 1
CH & RH Waste & Material Storage

Faciiity:

Days

24

N W e N W

Projected Shift Schecule

P Q A B c 0 X

0.1-5

Group
Y z Total

24

i

[ SRR P S

Type Total
Ex NE BU
1 1 0
3 1 o}
3 1 24
4 1 i+
15 1 1

Radiation Workers

Rad

24

Non Rad



Personnel Group/Type
MAINTENANCE:
Exampt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electrical
RADIOLOGICAL CCNTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Nen-Exempt
Bargaining Unit
GRAND TQTALS

TABLE D.1-3. DIRECT OPERATING STAFF PROJECTION
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Alternative 1
CH & RH Waste & Material Storage

Facility:

Days

15

34

60

Projected Shift Schegule

P Qa A B c o X

0.1-6

Group
Y Z Total

15

34

50
131

Type Total
Ex NE BU
3 1 20
1 1 15
2 8 0
2 o] 0
34 7 80

Radiation Workers

Rad

20

15

77

Nan Rad

24
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APPENDIX D.2 Alternative Z Operating Staff Requirements and Cost Estimates

The direct (no escalation or contingency) annuai operating cost for
Alternative 2 is presented in Table D.2-1 for fiscal years 1995 through 2028.
The operating caost assumes 3 complete compliment of personnel for each of the
facilities during their years of operation. The year prior to operation of a
facility. a compliment of roughly half the perscnnel will be reguired to ramp
up the operating staff and orovide 3 trained qualified staff. Operating costs
include organizational overhead to arrive at labor costs, plus assessments,
consumabies, spare parts and GRA and SWS overheads. These are added together
to arrive at the total annual operating cost.

The estimates of personnel Dy category are presented for each of the
facilities. Personnel ars broken down into the following categories: plant
" manager, training. operations. operations support, engineering, maintenance,
radiological control, qual:ty assurance. énd satety. Personnel are also
identified as either exempt. non-sxempt. or bargaining unit and as either
radiation workers or non-radiaticn workers.

The following iist identifies the full compliment of cperating staff
required for each facility by table number:

Remote Handled TRU/LLMW & Contact Handled LLMW Processing
Contact KHandled TRU Processing

High Level Waste Storage

Remote Handled TRU Storage

Remcte Handled LLMW Storage

Remote Handled Greater Than Category 3 LLW Storage

Cs & Sr Capsule Storage

Contact Handled Waste and Material (Unirradiated Uranium)
Steorage

QDDDDDDD
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TABLE D.2-1. PROJECTED OPERATING STAFF REQUIREMENTS AND COSTS

ro

~J

Allernative: 2
Facilily: Total Facility Operations
Fiscal Year
06
95 96 g7 98 99 (o]0} 01 0z 03 04 05 -23 24 25 26 27 28
TOTALS
Exemplt 20 41 64 88 88 106 211 46 46 46 46 46
Non-Exempt 5 9 14 18 18 36 50 10 10 10 10 10
Bargaining Unit 26 52 82 112 112 130 253 73 73 73 73 73
51 162 160 218 218 272 514 129 1259 129 129 129
COSTS (million $)
Exempl $65,850 000 000 000 000 000 1.32 2.70 4.21 5.79 5.79 6.98 13.89 g3 3.03 3.03 3.03 3.03 %
Non-Exempl $28,870 000 000 000 000 GO0 0.14 0.26 0.40 0.52 0.52 1.04 1.44 0.29 0.29 0.29 0.29 0.29 ‘I_’
Bargaining Unil $58,110 000 000 000 000 000 1.51 3.02 4.77 6.51 6.51 7.55 1470 4.24 424 4.24 4.24 4.24 8
=
Organizalional Qverhead 3600% 000 000 OO0 O00OC OO0 107 2.15 3.38 4.62 4.62 561 1081 272 272 2.72 272 272 ‘3
TOTAL LABOR COSTS 000 000 0G0 Q00 OQO00 4.04 813 1276 1744 1744 2118 4085 1028 1028 1028 1028 1028 g
Assessmenls & Misc. L‘A)
Ttansponalion t00% 000 000 O0OOD 000 000 004 0.08 0.13 0.17 0.17 021 0.41 0.10 0.10 0.10 0.10 0.10 'ﬁ
Waler 1.00% 000 000 000 000 000 0.04 0.08 0.13 0.17 017 0.21 0.41 0.10 010 0.10 010 010 -
Electrical 1.00% 000 000 000 000 000 004 0.08 0.13 017 017 0.21 0.414 0.10 G.10 0.10 0.10 010 ?’63
Electrical maintenance 1.00% 000 0060 000 G600 000 004 0.08 0.13 017 017 6.21 0.41 0.10 0.10 G.10 0.10 0106 <
Laundry 100% 000 000 000 000 000 004 0.08 0.13 0.17 017 o 0.41 0.10 0.10 .10 ¢.10 .10 <
Wasle Disposal 1.060% 000 000 000 000 000 004 0.08 0.13 0.17 0.17 0.21 0.41 0.10 010 0.10 010 0.10
Consumables 1000% 000 000 000 000 000 040 0.81 1.28 1.74 1.74 2.12 4.09 1.03 1.03 1.03 1.03 103
Spare Parls 1000% 0600 000 0G0 000 000 040 0.81 1.28 1.74 1.74 212 4.09 1.03 103 103 1.03 1.03
TOTAL COSTS BEFORE G8A/SWS 000 000 000 000 000 509 1025 1608 2197 2197 2669 5148 1295 1295 1295 1295 1285
GaA/SWS 17.00% 000 000 000 000 000 087 1.74 2.73 .74 3.74 4.54 8.75 2.20 2.20 2.20 2.20 2,20
TOTAL OPERATING COST (million $) 000 000 0OC 000 000 596 1199 1881 2571 2571 31.22 6023 1516 1516 1516 1516 1516




WHC -SD-WM-ES-341, Rev 0

TABLE D.2-2. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Facility: =~ Remote Handled TRU/LLMW & Contact Handled LLMW Processing

Projected Shift Schedule Group Type Totai Radiation Workers
Personnel Group/Type Days P Q A B c o X Y Z Total Ex NE BU Rad Non Rac
PLANT MANAGER:
Exempt-
Group Manager 1 1
Deputy Manager 2 2
Non-exempt- N
Secretary/Clerk 2 2 3 2 0 a z
TRAINING:
Exempt-
Group Manager 1
Trainers 8 <]
Non-exempt-
Secretary/Clerk 2 2 7 2 0 0 =
QPERATIONS:
Exempt-
Group Manager 1 1
Support Manager 3 3
Scheduler 4 4
Engineer 1 1
Nan-exernpt-
Secretary/Clerk 2 2
Bargaining Unit-
Qperators 30 30 9 2 a0 32 <
OPERATIONS SUPPORT:
Exernpt-
Group Manager 1 1
Plannar 9 g
Engineer 3 3
Non-exempt-
Secretary/Clerk 2 2
Bargaining Unit-
Technician 2 2 13 2 2 o] 17
ENGINEERING:
Exempt-
Group Manager 1 1
Support Manager
Process Support 9 9
Environmental &8 5
Facility Support 4 4
Maintenance 2 2
Facility Projects 2 2
Non-exempt-
Secretary/Clerk 2 2
Bargaining Unit-
Technician 2 2 24 2 2 19 g
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TABLE D.2-2. DIRECT OPERATING STAFF PRQJECTION

Alternative 2
Facility:  Remote Handled TRU/LLMW & Contact Handled LLMW Processing

Projected Shift Schedule Group Type Total Radiation Workers
Perscnnet Group/Type Days P Q@ A 8 c D X Y Z Total Ex NE BU Rad Nan Rad
MAINTENANCE:
Exempt-
Group Manager 1 1
Support Manager 0
Planner 5 5
Non-exempt-
Secretary/Clerk 2 2
Bargaining Uni-
Mechanicai 17 17
Instrumentation " 11
Electrical 7 7 & 2 35 35 8
RADIOLOGICAL CONTROL
Exempt-
Group Manager 1
Engineer 3 3
Non-axempt-
Secretary/Clerk 2 2
Bargaining Unit-
Health Physics Tech 28 28 4 2 28 28 &
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer 5 5
Non-exermnpt-
Secretary/Clerk 2 2 6 2 0 4 4
SAFETY
Exempt-
Group Manager 1 1
Engineer 5 5
Nen-exempt-
Secretary/Clerk 2 2 <] 2 0 4 4
TOTALS
Exempt 78 78
Non-Exempt 18 18
Bargaining Unit a7 97
SRAND TOTALS 1893 78 18 97 122 71

<

3
\

=



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-axempt-
Secretary/Cierk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
QOPERATIONS.
Exempt-
Group Manager
Support Manager
Scheduler
Engineer
Non-exernpt-
Secretary/Clerk
Bargaining Unit-
Qperators

OPERATIONS SUPPCRT:

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmentat
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

TABLE D.2-3. DIRECT OPERATING STAFF PROJECTION

WHC-SD-WM-ES-341. Rev 0

Alternative 2
Contact-Handled TRU Processing

Facility:

Days

A N T

16

- = N A

Projected Shift Schedute
P Q A B C D

Group
X Y Z Total

[ S

16

—_ = N WA

Type Total
Ex NE BU
2 1
4 1 Q
5 1 16
7 1 1
12 t 1

Radiation Warkers

Rad

17

Non Rad



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
SécretarerIerk
Bargaining Unit-
Mechanical
Instrumentation
Electricai
RADICLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Heaith Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exermpt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
"OTALS
Exemgt
Non-Exemnpt
Bargaining Unit
SRAND TOTALS
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TABLE D.2-3. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Contact-Handled TRU Processing

Facility:

Days

41

52

Projected Shift Schedule

P a A 8 c D

=
™3

(@3]

Group

X Y Z  Total

R )

15

41

52
102

Type Total
Ex NE BuU
3 1 19
2 1 15
3 1 0
3 1 0
41 g 52

19

15

54

Radiation Workers
Non Rad

38



TABLE D.2-4. DIRECT OPERATING STAFF PROJECTION

Alternative 2
High Level Waste Storage

Facitity:

Personnel Group/Type Days
PLANT MANAGER:
Exempt-
Group Manager 1
Deputy Manager
Non-exempt-
Secretary/Clark 1
TRAINING:
Exempt-
Group Manager
Trainers 1
Non-axempt-
Secretary/Clerk
CPERATIONS:
Exempt-
Group Manager 1
Support Manager
Scheduler 1
Engineer
Non-exempt-
Secretary/Clerk 1
Bargaining Unit-
Cperators 3
OPERATIONS SUPPORT:
Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager 1
Support Manager
Process Support
Environmentai 1
Facility Support 1
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Urit-
Technician

Projected Shift Schedule

P Q A B € D

WHC-SD-WM-ES-341, Rev O

Group
X Y Z Total

O Q= = 0O -

Type Total

Ex NE BU
1 1 0
1 Q a
2 1 3
3 0 g

Radiation Workers

Rad

Non Rad



Personnet GroupiType
MAINTENANCE;
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
SécretarnyIerk
Bargaining Linit-
Mechanical
Instrumentation
Electrical

RADICLOGICAL CONTRCOL

Exempt-
Group Manager
Engineer
MNan-2xempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secratary/Cierk
SAFETY
Exemp!-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS
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TABLE D.2-4. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Faciiity:

Days P

12

13

Q

Projected Shift Scheduie
A B C D

High Level Waste Storage

X

Y

Z

Group
Total

12

13
28

Type Totai
Ex NE BuU
2 1 7
1 0 3
1 0 o
1 Q 0
12 3 13

Radiation Warkers

Rad Non Rad
7 3
3 1
1 o]
1 Q
17 11
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TABLE D.2-5. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Faciiity:  Remote-Handled TRU Waste Storage

Projected Shift Scheduie Group Type Total Radiaticn Workers
Personnel Group/Type Days P Q A B C D X Y 2 Total Ex NE BU Rad Non Rad
3LANT MANAGER:
Exempt-
Group Manager 1 1
Deputy Manager
Non-exempt-
Secretary/Clerk 1 1 1 1 a 0 2
TRAINING:
Exempt-
Group Manager
Trainers 1 3
Non-exempt-
Secretary/Clerk 1 g 0 0 1
DPERATIONS;
Exempt-
Group Manager 1 1
Support Manager
Scheduler 1 1
Engineer
Non-exempt-
Secretary/Clerk 1 1
Bargaining Unit-
Operators 5 5 2 1 5 5 3
OPERATIONS SUPPCRT:
Exempt-
Group Manager
Planner 1 1
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician 1 0 0 0 1
ENGINEERING:
Exempt-
Group Manager 1 1
Suppart Manager
Process Support
Environmental 1
Facility Support 1
Maintenance
Facility Projects
Non-exernpt-
Secretary/Clerk 1
Bargaining Unit-
Techmician 3 1 0 2 2

QO - -

—

c.z-2



Personnel Group/Type
MAINTENANCE:
Exempt-
Gioup Manager
Support Manager
Planner
Non-axempt-
Sécretaryf(:lerk
Bargaining Unit-
Mechanicai
Instrumentation
Eiectrical

RADIOLOGICAL CONTROL

Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-axempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
“OTALS
Exempt
Non-Exempt
Bargaining Unit
SRAND TCTALS
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TABLE D.2-5. DIRECT OPERATING STAFF PROJECTION

Alternative 2

Facility:

Days

13

13

P

Remote-Handled TRU Waste Storage

Q

Projected Shift Schedule
A B ©C D X

Y

Z

Group
Total

13

13
29

Type Total
Ex NE B8U
2 0 5
1 0 3
1 o] 0
1 ] Q
13 3 13

Radiation Workers

Rad

17

Non Rad

12



Personnel Group/Type
JLANT MANAGER;
Exempt-
Group Manager
Deputy Manager
Nan-axempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
JPERATIONS:
Exempt-
Group Manager
Support Manager
Scheduler
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Operators

JPERATICONS SUPPORT.

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
INGINEERING:
Exempt-
Group Manager
Support Manager
Procass Support
Enviranmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

WHC-SD-wM-£5-341. Rev 0

TABLE D.2-6. DIRECT OPERATING STAFF PROJECTION

Alternative 2

Facility:  Remote-Handled LLMW Waste Stcrage

Projected Shift Schedule

Days P Q A B c )

X

—

Group
Y 4 Total

O o = =

Type Tatal

Ex NE BU
1 1 4]
1 0 0
2 1 5
1 0 0
3 1 0

Radiation Werkers

Rad Non Rad
o) 2
2 1
5 3
0 1
2 2



Personnei Group/Type
MAINTENANCE;
Exempt-
Group Manager
Support Manager
Ptanner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electricai
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TQTALS
Exempt
Non-Exempt
Bargaining Unit
SRAND TOTALS
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TABLE D.2-6. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Remcte-Handled LLMW Waste Storage

Facility:

Days

13

13

Projected Shiit Schedule
= Q A 8 c D

p—

Group

X Y Z Total

13

13
29

Type Total
Ex NE BuU
2 0 5
1 ] 3
1 0 0
1 0 0
13 3 13

Radiation Workers

Rad

17

Non Rad

12



Personne! Group/Type
SLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Neon-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Nen-exempt-
Secretary/Clerk
JPERATIONS:
Exempt-
Group Manager
Support Manager
Scheduler
Engineer
Nen-exempt-
Secretary/Clerk
Bargaining Unit-
Ogerators

JOPERATIONS SUPPORT:

Exempt-
Group Manager
Planner
Engineer
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
INGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Support
Maintenance
Facility Projects
Non-exermnpt-
Secretary/Clerk
Bargaining Unit-
Technician

WHC-SD-WM-ES-341, Rev 0

TABLE D.2-7. DIRECT OPERATING STAFF PROJECTION

Alternative 2

Facility: Remote-Handled GTC3 LLW Waste Storage

Projected Shift Schedule

Days P Q A B cC (]

[
(a3

X

Group Type Total
Y Z Totaf Ex NE BU
1
1 1 1 0
1
1 0 0
1.
1
1
5 2 1 g
1
1 o o
1
1
1
0
0
1
3 1 0

Radiation Workers

Rad Nen Rad
o] 2
a 1
5 3
0 1
2 2



Personnet Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
instrumentation
Elegtrical

RADIOLOGICAL CONTROL

Exempt-
Group Manager
Engineer
Neon-exempt-
Secretary/Clerk
Bargaining Unit-
Heaith Fhysics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Enginear
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

WHC-SD-WM-£S-341. Rev 0

TABLE D.2-7. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Facility:

Days P Q

13

13

Projected Shift Schedule
A 8 C D

0D.2-14

X

Y

z

Remote-Handled GTC3 LLW Waste Storage

Group
Total

13

13
29

Type Total
Ex NE BU
2 Q 5
1 0 3
1 0 a
1 o} 0
13 3 13

Radiation Workers

Rad Non Rad
5 2
3 1
1 0
1 0
17 12



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Nan-exempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Suppert Manager
Scheduler
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Qperators

QPERATIONS SUPPQRT:

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secratary/Clerk
Bargaining Unit-
Technician
ENGINEERING;
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Suppon
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

TABLE D.2-8. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Facility:

Cays P Q

— NN =W

WHC-S0-WM-£5-241 . Rev 0

Cs & Sr Capsule Storage

Projected Shift Schedule

A B c D

—

[a

X

Group

Y Z Totat

= NN = WO =

Type Total
Ex NE BU
1 1 0
2 1 a
2 1 4
10 1

Radiation Workers

Rad

Non Rad



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
SecretaryiClerk
Bargaining Unit-
Mechanical
instrurmentation
Electrical
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Heaith Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exernpt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Clerk
“OTALS
Exempt
Neon-Exempt
Bargaining Unit
SRAND TOTALS

WHC-SD-WM-ES-341. Rev 0

TABLE D.2-8. DIRECT OPERATING STAFF PROJECTION

Alternative 2

Faciiity:

Days

20

18

p

Cs & Sr Capsule Storage

Projected Shift Schedule

Q A 8 c D X

Y

Zz

Group
Total

20

18
43

Typa Tatal
Ex NE BU
2 1 9
1 0 5
1 0 Q
1 0 Q
20 5 18

Radiation Warkers

Raa

28

Non Rad
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TABLE D.2-9. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Facility:  Contact-Handled Waste and Material (Unirradiated Uranium) Storage

Projected Shift Schedule Group Type Total Radiation Workers
Personnel Group/Type Days P Q A B C D X Y Z  Total Ex NE BU Rad Non Rad
PLANT MANAGER:
Exempt-
Group Manager 1 1
Deputy Manager
Non-exempt-
Secretary/Clerk 1 1 1t 0 0 2
TRAINING:
Exempt-
Group Manager
Trainers 1 1
Non-exempt-
Secretary/Clerk 1 1 i 1 0 Q 2
CPERATIONS:
Exempt-
Group Manager 1 1
Support Manager
Scheduler 1 1
Engineer
Non-exempt-
Secratary/Clerk Q
Bargaining Unit-
Qperators 11 11 2 0 11 11 2
OPERATIONS SUFPPORT:
Exernpt-
Group Manager 1 1
Planner 1 1
Engineer
Non-exernpt-
Secretary/Clerk 1 1
Bargaining Unit-
Technician ) 2 1 0 0 3
ENGINEERING:
Exempt-
Group Manager 1 1
Suppert Manager
Process Support
Environmental 1
Facility Support 1
Maintenance
Facility Projects 1
Non-exempt-
Secretary/Clerk 1 1
Bargaining Unit-
Technician 1 1 4 1 1 3 3

[ = R

D.2-17



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Nan-axempt-
Sécretarleierk
Bargaining Unit-
Mechanical
instrumentation
Electrical

RADICLOGICAL CONTROL

Exempt-
Group Manager
Engineer
Non-axempt-
Secretary/Clerk
Bargaining Unit-
Haalth Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exernpt
Non-Exempt
Bargaining Unit
GRAND TOTALS

Pl

WHC-SD-WM-£S-341, Rev 0

TABLE D.2-9. DIRECT OPERATING STAFF PROJECTION

Alternative 2
Facility:

Days P

15

26

Q

Projected Shift Schedule
A B € D

X

Y

Z

Group
Total

15

6
47

Type Total
Ex NE BU
2 1 9
1 1 5
1 Q 0
1 0 0
15 6 28

Contact-Handled Waste and Material {Unirradiated Uranium) Storage

Radiation Workers

Rad Non Rad
9 3
5 2
1 0
1 0
30 17
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APPENDIX D.3 Alternative 3 Operating Staff Requirements and Cost Estimates

The direct (no escalation or contingency) annual operating cost for
Alternative 3 1s presented in Table D.3-1 for fiscal years 1995 through 2028.
The operating cost assumes & complete compliment of personnel for each of the
fac111ties during tneir years of operation. The year prior to operation of a
faciiity. a compliment of roughly half the personnel will be required to ramp
up the operating staff and orovide a trained qualified staff. Operating costs
incluce organizational overhead to arrive at labor costs, plus assessments.
consumables, spare parts and G&A and SWS overheads. These are added together
to arrive at the total annuai operating cost.

The estimates of personnel by category are presented for each of the
facilities. Personnel are broken down into the following categories: plant
manager. training. operations. operations support. enginesring. maintenancs.
radiological control. qualizy assurance. and safety. Personne! are 3lso
fdentified as either axempt. non-exempt. or oargaining un't and as either
radiation workers or non-raciation workers

—t,
H

[%2]
[l
jo 7]

dentifies the Tull compiiment of operating

The following ]
T ty by table numter:

reguired for esach
3- ing (Generic Faciiity)
3- ng (Generic Facility)

3-4 s & Sr Capsule Storage at FMEF
3.

7.

(3 = Coro
—4
=
| —

-0
3
O
[fe!

S I e

Contact Handled & Remote Handled Waste Storace and Contact
Handied Matarial (Unirradiatec Uranium) Storage

0 3-9 High Level Waste Storage

Tables D.3-2 and D.3-3 are for generic facilities since mu “iple existing
facilities were examined for both LLMW processing and TRU processing.  Actual
operating personnel raquirements may vary according to the specific facility,
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TABLE D.3-1. PROJECTED OPERATING STAFF REQUIREMENTS AND COSTS

Alternative.
Facility:

TOTALS
Exempt
Non-Exempt
Bargaining Unit

COSTS (mithon $)
Exempl
Non-Exempt
Bargaining Unit

Crganizational Overhead
TOTAL LABOR COSTS
Assessments & Misc
Transporation
Waler
Electrical
Etectiical maintenance
Laundry
Waste Disposal
Consumables
Spare Parts
TOTAL COSTS BEFCRE GRA/SWS
G&AISWS
TOTAL OPERATING COST (million $)

$65 850
$28.870
558110

36.00%

1.00%
1 00%
1.00%
1.00%
1.00%
1.00%
10 00%
10 00%

17.00%

93

0.00
000
000

G000
Q0

000
000
0.00
000
000
0.00
000
000
0.00
0.00
000

3

Total Facitity Operations

96

000
0.00
0.00

000
060

o oo
000
000
000
000
006
000
000
U 0o0
0.00
0.00

97

000
000
0.00

000
000

000
0.00
0.00
0.00
000
0.00
000
000
000
0.00
000

58

000
000
000

000
G 00

0.00
000
400
0.00
000
.00
0G0
G 00
0 v
0.0¢
a 00

99

0.00
0.00
0.00

000
000

000
0.00
0.00
000
000
000
000
000
Q00
000
000

o0

32

33
70

21
014
1582

1.50
5.67

G 06
0.06
406
0 06
0.06
Q06
0.57
a.57
714
121
8.36

01

64
11
66
141

421
032
384

301
11.38

01
011
0.11
011
0.11
0.11
114
1.14
14 34
244
16.78

02

101

16
100
217

665
0.46
581

4.65
17 58

018
018
0.18
018
0.18
018
1.76
1.76
22.15
376
2591

03

138

22
135
295

909
064
7.84

632
2389

0.24
0.24
024
0.24
0.24
0.24
2.39
239
30.10
512
3522

Fiscal Year

04

138

22
135
295

9.09
064
7 84

632
2389

024
024
0.24
0.24
024
024
239
2.39
3010
512
35.22

05

172

29
190
3m

1133
084
11.04

8.35
3156

0.32
032
032
0.32
032
0.32
316
316
38976
6.76
46.52

06
-23

206

37
245
488

13.57
t 07
14 24

10 39
35 26

¢.39
039
0.38
.39
039
6.39
3.93
393
49.47
8.41
57.88

24

46
10
73
129

303
029
4.24

272
1G 28

¢10
018
010
010
0.10
o10
1.03
1.03
i2.95
220
1516

25

46
10
73
129

3.03
029
424

272
10 28

010
010
0.10
010
0.10
0.10
1.03
1.03
12.85
220
15.16

26

46
10
73
129

303
029
424

272
10.28

010
010
010
0.10
¢.10
G 10
1.03
1.03
12.95
2.20
15.16

27

46
10
73
129

303
229
424

272
10.28

0.10
010
0.10
010
¢.10
0.90
1.03
1.03
12.95
220
1516

28

46
10
73
129

303
029
424

272
10.28

010
010
0.10
310
0.10
610
1.03
1063
12.95
2.20
15.16

|
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~
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Personne! Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
CPERATIONS:
Exempt-
Group Manager
Support Manager
Scheduler
Engineer
Non-exempt-
Secretary/Cierk
Bargaining Unit-
Operators

QOPERATICNS SUPPORT:

Exempt-
Group Manager
Planner
Engineer
Nen-exempt-
Secretary/Clerk
Bargawmng Unit-
Techmician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmentai
Facility Support
Maintenance
Faciiity Projects
Non-exempt-
Secretary/Clark
Bargaining Unit-
Technician

e
" WHC-SD-WM-ES-341, Rev 0

TABLE D.3-2. DIRECT OPERATING STAFF PROJECTION

Alternative 3
Facility:

Days P

— L ) -a

22

LIS TN B B I

Q

Projected Shift Schedule

A

B

c

) X

0.3-3

Y

LLMW Processing (Generic Facility)

z

Group
Total

O S O S

22

NN R N

Type Total
Ex NE B8U
2 1 0
8 1 0
8 2 22
10 1 1
23 2 1

Radiation Workers

Rad Non Rad
o} 3

0 7

29 3

0 12

16 10



Personret Group/Type
MAINTENANCE:
Exempt-
Group Manager
Suppart Manager
Ptanner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechamcal
Instrumentation
Eiectrical

RADIOLOGICAL CONTROL

Exempt-
Group Manager
Enginger
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Enginger
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Nen-Exempt
Bargaining Unit
GRAND TOTALS

T -SD-WM-E3-341. Rev 0

TABLE D.3-2. DIRECT OPERATING STAFF PROJECTION

Alternative 3
Facility:

Days P Q

64
IR
66

Projected Shift Scheduie
A B C 0 X

0.3-4

Y

LLMW Processing {Generic Faciiity)

z

Group
Total

64
11
66
141

Type Total
Ex NE BU
7 1 23
2 119
3 1 0
3 1 0
54 11 66

Radiation Workers

Rad Naon Rag
23 8

19 3

2 2

2 2

91 50



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Ceputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Naon-exempt-
Secretary/Clerk
OPERATIONS
Exemgt-
Group Manager
Support Manager
Scheduier
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unut-
Operators

OPERATIONS SUPPCRT:

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Suppant Manager
Process Support
Environmentat
Faciiity Support
Mantenance
Facility Projects
Non-exemnpt-
Secretary/Clerk
Bargaining Unit-
Techmeian

TABLE D.3-3. DIRECT OPERATING STAFF PROJECTION

Alternative 3

Facility:

Days

o L

22

(AT USRI ¥ L B 5 ) B ¥o B AN TR

p

TRU Processing {Generic Facility)

Q

Projected Shift Scheduie

A

B

c

D

D.

3-

X

Y

T AHCISD-WM-ES-341 . Rev 0

zZ

Group
Total

O T P Y

22

N LW w N

Type Totai
Ex NE BU
2 1 0
8 1 0
8 2 22
10 1 1
27 2 1

Radiation Workers

Rad

29

Non Rad

19



Personnel Group/Type
MAINTENANCE.
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electricai
RADICLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exernpt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaiming Unit
GRAND TOTALS

TABLE D.3-3. DIRECT OPERATING STAFF PROJECTION

Alternative 3
TRU Processing (Generic Facility)

Facility:

Days

n W M

74
1
69

o]

Q

WHC-SO-WM-E5-34 1

Projected Shift Scheduie

A

B

c

D X

D.36

Y

Rev 0

z

Group
Tatal

19

74
1
69
154

Type Total
Ex NE BU
7 T 28
2 1 18
5 1 Q
3 1 0
74 i1 69

Radiation Workers

Rad

26

19

101

Non Rad

52



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
QPERATIONS.
Exempt-
Group Manager
Supapent Manager
Scheduler
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Ogperators

OPERATIONS SUPPORT:

Exempt-
Group Manager
Rlanner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaming Unit-
Technician

TABLE D.3-4. DIRECT OPERATING STAFF PROJECTION

" WEC-SD-WM-ES-3¢1. Rev 0

Alternative 3
Cs & Sr Capsute Storage @ FMEF

Facility:

Days

—_

- NN = W

Projected Shift Schedule

P Q A B c D X

D.3-7

Group
Y Z Total

- KN N =~ O =

Type Totai
Ex NE BU
1 1 ¢
2 1 0
2 1 4
10 1 o]

Radiation Workers

Rad

Nan Rag



Personnel Group/Type
MAINTENANCE:
Exemot-
Group Manager
Support Manager
Planner
Nen-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electrical
RADICLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Nen-axempt-
Secretary/Clerk

L3

Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Nan-axempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TCTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

WHC -SO-WM-ES-341. Rev 0

TABLE D.3-4. DIRECT OPERATING STAFF PROJECTION

Alternative 3
Cs & Sr Capsule Sterage @ FMEF

Facility:

Days

20

18

Q

Projected Shift Schedule

A

8

c

b X

D 3-8

Y

Zz

Group
Total

20

18
43

Type Total
Ex NE BU
2 1 9
1 Q 5
1 ¢ o
1 0 0
20 5 18

Radiation Workers

Rad

28

Non Rac

15



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exermpt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Suppart Manager
Scheduler
Engineer
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Qperators

OPERATIONS SUPPORT:

Exempt-
Group Manager
Plarner
zngineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Envirgnmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaiming Unit-
Techmician

-

" WHC-SD-WM-E3-341. Rev O

TABLE D.3-5. DIRECT OPERATING STAFF PROJECTION

Alternative 3

Facikity:

Days

21

= R W N

CH & RH Waste Storage & CH Matenial (Unirradiated Uranium) Storage

Projected Shift Schedule

P Q A B c D

X

'
(§9]

Group
Y Z Total

21

- MW N

Type Total

Ex NE BU
1 1 Q
3 1 a
3 1 21
4 1 0
9 1 1

Radiation Workers

Rad

21

Mon Rad



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaimng Unit-
Mechanical
Instrumentation
Electricai
RADIOLCGICAL CONTROL
Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Clerk
Bargaming Unit-
Health Physics Tech
QUALITY ASSURANCE
Exampt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Nen-Exempt
Bargatning Unit
GRAND TOTALS

s

SD-WM-£S-341. Rev 0

TABLE D.3-5. DIRECT OPERATING STAFF PROJECTION

Alternative 3

Facility:

Days

B

27

53

p

CH 2 RH Waste Storage & CH Material {Unirradiated Uranium} Storage

Q

Projected Shift Schedule

A

B

c

c X

D.3-10

Y

z

Group
Total

13

27

53
87

Type Total
Ex NE BU
2 118
1 1 13
2 0 o]
2 Q 0
27 7 53

Radiation Warkers

Rad

18

(35

G4

Non Rad

23



Personnel Group/Type
PLANT MANAGER;
Exernpt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING.
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Suppcrt Manager
Scheduter
Engineer
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Cperators

CPERATIONS SUPPCRT:

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technic:an
ENGINEERING.
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

WHC-SD-WM-ES-341. Rev §

TABLE D.3-6. DIRECT OPERATING STAFF PROJECTION

Alternative 3
Facility:

Days P

Q

Projected Shift Schedule

A

B

c

D X

D.3-11

Y

z

High Level Waste Storage @ 3 Canyon Facilities

Group
Total

C O W WO o =

Type Total

Ex NE BU
1 1 0
1 0 Q
5 1 g
7 0 Q

Radiation Workers

Rad Non Rad
0 2
0 1
3 12
6 1



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planper
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanicai
Instrumentation
Electrical
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Heaith Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

Al

AHC-SD-WM-ES-341. Rev 0

TABLE D.3-6. DIRECT OPERATING STAFF PROJECTION

Alternative 3

Factity:

Days

21

39

p

High Level Waste Storage @ 3 Canyon Facilities

Q

Projected Shift Scheduie

A

B

c

D

X

Y

Z

Group
Totat

21

39
63

Type Total
Ex NE BU
4 1 21
1 o} 9
1 a s}
1 ¢ 0
21 3 3@

Radiation Workers

Rad

21

41

Non Rag

22
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APPENDIX D.4 Alternative 4 Operating Staff Requirements and Cost Estimates

The direct {no escaiation or contingency) annual operating cost for
Alternative 4 1s presented in Table D.4-1 for fiscal years 1995 through 2028.
The operating cost assumes a complete compliment of personne1 for each of the
facilities during their years of operation. The year prior to operation of a
facility. a compliment of roughly half the personnel will be required to ramp
up the cperating staff and provide a trained gualified sta”f. Operating costs
include organizational overhead to arrive at labor costs. plus assessments.
consumables, spare parts and G&A and SWS overheads. These are added together
to arrive at the total annual cperating cost.

The astimates of perscnnel by category are presented for each of the
facilities. Personnel are broken down into the following categories: piant
manager. training, operaticns. Operatiins Support. engineering, maintenance,
radiclogical control, quality assurancz. and safety. Personnel are also
identified as elther exempt., non-exemct. or Dargaining unit and as either
radiation workers or ncn-radiation Worers

The following 1ist icentifies thz full compliment of operating staff
required for each facility by tabie numcer

Processing
Contact Handled & Remcte Handied Waste & Material Storage

RJ L:J
C,.) f\J

E
-

D.4-1
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TABLE D.4-1. PROJECTED OPERATING STAFF REQUIREMENTS AND COSTS
4

Alternative:
Facility:

TOTALS
Exempt
Non-Exempt
Bargaining Unit

COSTS (million 3)
Exempt
Non-Exempt
Bargaining Unit

Crganizational Overhead
TOTAL LABOR COSTS
Assessments & Misc
Transponalion
Water
Electrical
Electrical maintenance
Laundry
Waslte Disposal
Consumables
Spare Parls
TOTAL COSTS BEFORE G&A/SWS
GAAISWS
TOTAL OPERATING COST (million 3)

$65 850
$28 870
$58 110

36 00%

1 00%
1.00%
1 00%
1.00%
1.00%
1.00%
10.00%
10.00%

17.00%

95

0.00
000
000

000
000

000
0.00
0.00
000
000
0.00
00
400
0.00
.00
000

Total Facility Operalions

86

000
000
Q00

000
000

G 00
G.00
000
000
000
0.00
0.00
000
0.00
000
0.00

97

0.00
0.00
0.00

000
000

060
0.00
0060
0400
0.00
000
0.00
3.00
8.00
0.00
0.00

98

000
000
000

000
0.00

0.00
0.0¢
0.00
0006
000
000
0.00
0060
0.00
0.00
0.00

99

0.00
Q.00
0.00

000
0.00

000
0.00
000
0.00
0.00
0.00
0G0
000
0.00
0.00
0.00

006

0.00
0.00
0.00

000
0.00

000
.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00

01

0.00
0.00
000

000
000

Q00
0.00
0.00
Q.00
0.00
6.00
000
000
0.00
0.00
000

02

0.00
.00
000

0060
.00

000
0.00
0.00
000
000
000
0.00
0.00
0.00
0.00
0.00

03

0.00
0.00
000

000
0.00

000
0.00
0.00
000
0.00
200
000
0.00
0.00
0.00
0.06

Fiscal Year

04 05
70
6
T3
149
000 461
000 017
ooo 424
DGO 325
0.00 1227
oon 012
000 012
000 012
ooo 012
000 012
000 012
000 123
00 123
300 1546
Q00 263
0.00 18.09

06
-23

144

19
183
346

9.48
D.55
10.63

7 44
28.10

0.28
0.28
0.28
0.28
028
0.28
2.81
2.81
3541
6.02
41.43

24

46
10
73
129

3.03
0.29
424

272
1028

010
0.10
0.10
010
0.10
0.10
1.03
1.03
1295
2.20
1516

25

46
10
73
129

3.03
0.29
424

272
10.28

010
0.10
0.10
0.10
0.10
0.10
1.03
1.03
12.95
2.20
1516

2G

46
10
73
1289

3.03
0.29
4.24

272
1528

010
010
010
010
010
0.10
1.03
103
12.95
220
15.16

27

45
10
73
129

3.03
0.29
424

272
10 28

010
016
0.10
016
016
010
103
103
12.85
220
15.16

28

46
10
73
129

3.03
0.29
424

272
10.28

G.10
.10
0.10
0.10
0.10
0.10
103
1.03
12.95
220
1516

0 Ay TTPE-SI-WM-0S-DHM




Personnel Groun/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
MNon-exempi-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secretary/Clerk
QPERATIONS
cxempt-
Group Manager
Support Manager
Scheauler
Engineer
Non-axempt-
Secretary/Clerk
Bargaining Unit-
Onperators
QPERATIONS SUPPCRT:
Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Suppont Manager
Process Suppert
Environmental
Faciity Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

WHC-SD-WM-ES-341. Rev 0

TABLE D .4-2. DIRECT OPERATING STAFF PROJECTION

Alternative 4
Facility:

Days P Q

[T T

38

10

W h WO W th ~

Processing

Projected Shift Schedule
A B C D X

0 4-3

Y

z

Group
Total

Y N -

38

10

—
Wt W w0 N =

Type Totai
Ex NE BU
2 1 o}
13 1 0
11 2 38
15 1 2
44 3 2

Radiation Workers

Rad Non Rad
Q 3

0 14

43 a

aQ 18

35 14



Parsonnel Group/Type
MAINTENANCE:
Exernpt-
Group Manager
Suppen Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Meachanical
Instrumentation
Elecirical
RADICLOGICAL CONTROL
Exempt-
Grecup Manager
Engineer
Non-axempt-
Secretary/Cierk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exermpt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-axempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exernpt
Bargaining Unit
GRAND TQTALS

WHC-SD-WM-ES-341. Rev 0

TABLE D.4-2. DIRECT OPERATING STAFF PROJECTION

Alternative 4
Facility:

Days P Q

22
15

110
12
123

Processing

Projected Shift Schedule

A B o D X

D.4-4

Group

Y Z Total

22
15

10

12
123
245

Type Total
Ex NE 8U
10 t 46
2 t 35
6 1 0
7 1 Q
110 12 123

Radiation Workers

Raa Non Rad
48 9
35 3
5 2
6 2
172 73



Parsannei Group/Type
PLANT MANAGER:
Exermpt-
Group Manager
Deputy Manager
Nan-axempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-axempt-
Secretary/Clerk
OPERATIONS.
Exempt-
Group Manager
Support Manager
Scheduter
Engineer
Non-axampt-
Secretary/Clerk
Bargaining Unit-
COperatars

OPERATIONS SUPPORT:

Exempt-
Group Manager
Planner
Engineer
Neon-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

WHC-SD-WM-ES-341. Rev 0

TABLE D.4-3. DIRECT OPERATING STAFF PROJECTION

Alternative 4
Facility:

Days P

24

(26 N % R SR )

Q

Projected Shift Scheaule
A B C D X

0.4-5

Y

CH & RH Waste & Materiai Storage

z

Group
Total

24

[ S R S\ R X -

-

Type Total
Ex NE B8U
1 1 ¢
3 1 G
3 1 24
4 1 0
15 1 1

Radiation Workers

Rad Non Rad
0 2
0 4
24 4
o} 5
14 3



Personnel Group/Type
MAINTENANCE.
Exempt-
Group Manager
Supgert Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentatien
Electrical

RADIOLOGICAL CONTROL

Exampt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

WHC-SO-WM-ES-341. Rev 0

TABLE D.4-3. DIRECT OPERATING STAFF PROJECTION

Alternative 4
CH & RH Waste & Material Storage

Facility:

Days

34

60

P

Q

Projected Shift Schedule
A B C D X

0. 4-6

Y

z

Group
Total

15

34

60
101

Type Total
Ex NE B8U
3 120
1 1 15
2 0 Q
2 0 0
34 7 80

Radiation Workers

Rad Non Rad
20 4

15 2

2 Q

2 Q

77 24
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APPENDIX D.5 Alternative 5 Operating Staff Requirements and Cost Estimates

The direct (no escalation or contingency) annual operating cost for
Alternative 5 is presented 'n Table D.5-1 for fiscal years 1995 through 2028.
The operating cost assumes a compiete compiiment of personnel for esach of the
facilities during their years of cperation. The year prior to cperation of a
facility, a compliment of roughiv half the personnel will te reguired Lo ramp
up the operating staff and provide & trained qualified staff. OCperating costs
include oraganizational overnead to arrive at iabor costs. pius assessments.
consumables, spare parts ang G8A and SWS overheads. These are added together
to arrive at the total annual cperating cost.

The estimates of personnel bv category are presented for each oT the
fac1lities. Personnel are brokern down intc the following categories: plant
manager. training. operations. operations suppcrt. engineering, maintenance.
radinlogical control. quality assurance. and safety. Personnel are 3is0
identified as sither exempt. non-2xempl. or 2argaining umit and as either
radiation workers or non-rad1at-on werkers.

The following 11st 1derti<ies the Tull compliment of operating stafr
required for each faciiity by tabie number:

J.5-7 Processing Facitits (WRAP 2B

0.5-3 Cortact Hendled & Remcte Handled waste Storage

J.5-4 Cs & Sr Capsule Storace

J.5-5 Umirraciated Uranium Storage



TABLE D.5-1. PROJECTED OPERATING STAFF REQUIREMENTS AND COSTS

Alternative:
Facility:

TOTALS
Exempl
Naon-Exempt
Bargaining Unit

COSTS (milhan §)
Exempl
Non-Exempt
Bargaining Unit

Organizational Overhead
TOTAL LABOR COSTS
Assessments & Misc
Transporlation
Waler
Electnical
Electrical maintenance
Laundry
Wasie Disposal
Consumables
Spare Parls
TOTAL COSTS BEFORE G&A/SWS
GAA/SWS
TOTAL OPERATING COST (million $}

$65 850
328 870
$58 110

36.00%

1.00%
1 00%
1.00%
1 00%
1.00%
1 00%
10.00%
10.00%

17.00%

g5

000
000
000

000
000

Q0o
000
000
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00

5

Total Facility Operations

96

000
G oo
0 0o

0.00
.00

000
0.00
600
.00
0.00
000
0.00
0.00
600
0.00
0.00

97

000
0.00
000

.00
0.00

000
000
000
000
0.00
000
000
0.00
000
000
0.00

98

000
0.00
0.60

000
00¢

0.00
000
000
000
0.00
0.00
006
0060
0.00
0.00
0.00

99

J 00
G.00
000

000
000

0.00
000
000
000
000
0.00
000
0.00
0.00
0.00
0.00

0o

0.00
000
0.00

0.00
0.00

G 00
000
000
000
Q00
000
000
0.00
0.00
0.00
0.00

0

000
000
.06

0.00
0.00

0.0C
000G
000
0.00
0.00
000
0.00
0.00
000
0.06
0.00

02

0ot
000
.00

0.00
0.00

.00
400
00
.00
0.00
0.00
0.00
.00
.00
0.00
¢.00

03

000
0.00
000

0 00
gae

0 GO
000
000
000
000
0.0¢
000
0490
0.00
0.00
0.00

Fiscal Year

04 05
85
13
103
201
000 560
000 038
000 599
00g 430
000 1626
ooo 016
D00 016
000 016
000 016
000 0O1B
000 016
000 1.63
000 183
000 2049
000 348
0.00 2397

06
-23

169

27
207
403

1113
078
1203

862
32.55

0.33
033
033
033
D.33
0.33
3.26
3.26
41.02
6.97
4799

24

46
10
73
129

303
029
424

272
10.28

0.10
010
010
0.10
010
0.t0
1.03
1.03
1295
2.20
1516

25

46
10
73
129

303
0.29
424

272
10.28

0.10
010
0.10
010
010
0.10
1.03
1.03
1295
2.20
1516

26

46
10
73
129

3.03
0.29
4.24

272
10.28

0.10
010
010
010
010
0.10
1.03
1.03
1295
2.20
1516

27

46

73
129

3.03
.29
4.24

272
1028

G.10
0.10
010
010
.10
0.10
1.03
103
12.95
2.20
15.16

28

46
10
73

129

303
029
4.24

272
10.28

010
010
010
0.10
0.10
0.10
1.03
1.03
12.95
2.20
15.16

“TpC-S3-WM-0S- OHM
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Personnet Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Ceputy Manager
Non-exempt-
Secretary/Clerk
TRAINING:
Exempt-
Group Manager
Trainers
Non-exempt-
Secratary/Clerk
CPERATIONS
Exemot-
Group Manager
Support Manager
Scheduler
Enginear
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Operators

OPERATIONS SUPFPORT:

Exemnpt-
Group Manager
Planner
Engineer
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING:
Exempt-
Group Manager
Suppor Manager
Process Support
Environmentai
Facility Suppert
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician

TABLE D.5-2. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility:

Days P

T I

38

10

W W Wt N

AHAC-SD-WM-ES-341, Rev O

Projacted Shift Schedule

Q A B c D X

Processing Faciity (WRAP 2B)

Group

Y Z Tatal

T

38

10

G h W W0 U R

Type Total
Ex NE BU
2 1 0
13 1 o]
1 2 38
15 1 2
44 3 2

Radiation Workers

Rad

43

38

Non Rag

(98]

18



Personnel Group/Type
MAINTENANCE:
Exempt-
Group Manager
Suppart Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanical
Instrumentation
Electrical
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-gxempt-
Secretary/Clerk
Bargaimng Unit-
Heaith Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-axempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

e w

WHC-SD-WM-ES-341, Rev 0

TABLE D.5-2. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Processing Facility (WRAP 28)

Facility:

Days

35

110
12
123

Q

Projected Shift Scheduie

A

B

C

D X

Y

zZ

Group
Tota!

22
18

110

12
123
248

Type Totai

Ex

10

110

NE

12

=10

46

35

123

Ragiation Warkers

Rad

48

35

172

Non Rad

73



Personnet Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secretary/Clerk
TRAINING.
Exempi-
Group Manager
Trainers
Non-exempi-
Secretary/Clerk
QPERATIONS.
Exempt-
Group Manager
Suppert Manager
Scheduter
Engineer
Non-exempt-
Secretary/Cierk
Bargaining Unit-
Operators

OPERATIONS SUPPORT:

Exemot-
Group Manager
Pianner
Engineer
Non-axempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING.
Exempt-
Group Manager
Support Manager
Process Support
Environmental
Facility Suppont
Maintenance
Facility Projects
Non-axempt-
Secretary/Clark
Bargaimng Unit-
Techmician

w !

AHC -SD-wM-ES-341. Rev 0

TABLE D.5-3. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility:

Days P

24

N W BN W

CH & RH Waste Storage

Projected Shit Scheduie

Q A B c D

X

(O]

Group

Y 4 Totai

24

-

Mo BN W

Type Total
Ex NE BU
1 1 o]
3 1 0
3 1 24
4 1 0
15 1 1

Radiation Workers
Non Rad

Rad

24

]



Personnel Groun/Type
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-e;tempt-
Secretary/Cierk
Bargaining Unit-
Mechanical
Instrumentatien
Electrical
RADRIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Cierk
Bargaining Unit-
Health Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

TABLE D.5-3. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility. CH & RH Waste Storage

Projected Shift Schedule

Days P Q A B C D X

34

60

WHC-SD-WM-ES-341, Rev 0

Group
Y z Total

34

60
101

Type Total
Ex NE BU
3 120
1 1 15
2 0 Q
2 0 0
34 7 B8O

Radiation Warkers

Rad

20

77

Non Rad

24



Perscnnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
Deputy Manager
Non-exempt-
Secratary/Clerk
TRAINING.
Exempt-
Group Manager
Trainers
Non-axempt-
Secretary/Clerk
OPERATIONS:
Exempt-
Group Manager
Support Manager
Scheduler
Engineer
Non-exempt-
Secratary/Clerk
Bargaining Unit-
Qperators

OPERATIONS SUPPORT:

Exempt-
Group Manager
Pranner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Technician
ENGINEERING.
Exempt-
Group Manager
Support Manager
Process Support
Enwvirenmental
Faciity Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
Bargaining Umt-
Technician

TABLE D.5-4. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility.

Days P

-

el 1 I O TR M }

b b

Frojected Shift Schedule

@ A B C D

Cs & Sr Capsule Storage

X

ek

WHC-SD-WM-E5-341. Rev 0

Graup

Y Z Total

- NN a2 WO -

Type Total
Ex NE BU
1 1 4
2 1 0
2 1 4
10 1 Q

Radiation Warkers

Rad

Non Rag



Parsonnel Group/Type
MAINTENANCE.
Exempt-
Group Manager
Support Manager
Planner
Nan-exempt-
Secretary/Clerk
Bargaining Unit-
Mechamicai
Instrumentation
Electrical
RADICLCGICAL CONTROL
Exempt-
Greup Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Heailth Physics Tech
QUALITY ASSURANCE
Exempt-
Group Manager
Enginser
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer
Nan-exempt-
Secretary/Clerk
TOTALS
Exempt
Non-Exempt
Bargaining Unit
GRAND TOTALS

TABLE D.5-4. BDIRECT OPERATING STAFF PROJECTION

oo bk

Alternative 5
Cs & Sr Capsute Sterage

Facility:

Days

20

18

Projected Shift Schedule

PooQ A B c D

X

WHC-SD-WM-ES-341, Rev §

Group
Y Z Totai

20

18
43

Type Total
Ex NE BU
2 1 9
1 o} 5
1 0 0
1 ¢ g
20 5 18

Radiation Workers

Rad

28

Non Rad



Personnel Group/Type
PLANT MANAGER:
Exempt-
Group Manager
DCeputy Manager
Non-axempt-
SecretaryrClerk
TRAINING
Exempt-
Group Manager
Trainers
Nen-exempt-
Secretary/Cierk
OPERATIONS.
Exemp1-
Group Manager
Support Manager
Scneaduier
Engmneer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Operators

OPERATIONS SUPPORT:

Exempt-
Group Manager
Planner
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Umt-
Techmcian
ENGINEERING:
Exaempt-
Group Manager
Support Manager
Process Support
Envirgnmental
Facility Support
Maintenance
Facility Projects
Non-exempt-
Secretary/Clerk
8argaining Umt-
Technicran

WHC-SD-WM-ES-341. Rev 0

TABLE D.5-5. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility:

Projected Shift Scheduie

Lays P Q A B C

[Sne)

o

i

Unirradiated Uranium Storage

Group

X Y z Total

O

Type Taotal

Ex NE 838U
1 1 g
1 0 0
1 0 2
1 Q 0
1 0 0

Radiation Workers

Rad Non Rad
0 2
0 i
2 1
0 1
1 Q
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TABLE D.5-5. DIRECT OPERATING STAFF PROJECTION

Alternative 5
Facility:

Personnel Group/Type Days
MAINTENANCE:
Exempt-
Group Manager
Support Manager
Planner
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Mechanicai 1
Instrumentation
Electrcal 1
RADIOLOGICAL CONTROL
Exempt-
Group Manager
Engineer
Non-exempt-
Secretary/Clerk
Bargaining Unit-
Health Physics Tech 2
QUALITY ASSURANCE
Exempt-
Group Manager
Engineer 1
Non-exempt-
Secretary/Clerk
SAFETY
Exempt-
Group Manager
Engineer 1
Narn-exempt-
Secretary/Clerk
TOTALS
Exempt 7
Non-Exempt 1
Bargawning Umt 6
GRAND TOTALS

=]

Q

Projected Shift Schedute

A

B

C

D X

0 5-10

Unirradiated Uranium Storage

Y

z

Group Type Total
Total Ex NE 8U Rad
1
1 Q 0 2
2 0 0 2
1
1 0 4]
1
1 0 q
7
1
6
14 7 1 <]

Radiation Workers
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ALTERNATIVE 1. FAGILITY SCALING DATA SHEET

1. PROCESSING FACILITY

MODULE TYPE TREATMENT, RECEIVING, PREPERATION, AND SHIPPING (BB) {FROM GTC3j
(FROM DOCUMENT) TAU OPEN, DUMP, AND SORT (OSOAT) [FROM TAU)
PFD FUNGCTIONS : RECEIVE FOR PROCESSING
COVERED CH-TRU WASTE ASSAY AREA
APPLICABLE WASTE. fiH - TRU AND CH-TRU SO
STREAM(S)
ADDITIONAL ASSUMED: ALL -
WASTE STREAMS &
“n
YRS TILL ¥ S
CONSTRUGTED =
=
WEIGHTED - 013 m
DENSITY, KGIL ;
%
MODULE NAME PFDWASTE  OPERATIONAL WASTE FLOW WASTE MASS  WASTE MASS WASTE FLOW  REF MASS AEF NEW SCALED
INPUTS, (M3)  DUHATION, YRS HATE (M3/i1R)  FLOW RATE FLOW RATE RATE  FLOW RATE FACILITY FACILITY
(KG/iR) (LBS/HR) (FT3/HiR) (KGHIR) SIZE (M2) SIZE (M2} 2
<
BB 189261 17 8 1034 2274 281 3833 ar2i 1004 o

OSORT 189261 17 8 1034 2274 281 875 2997 3539



2940

ALTERNATIVE 1: FACILITY SCALING DATA SHEET

| PROCESSING FACILITY

MODULE TYPE SHREDDING AND COMPACTION (CMPCT)
{FROM DOCUMENT)

PFD FUNCTIONS TRU SIZE REDUCTION AND PACKAGING

COVERED

APPLICABLE WASTE: CH--TRU
STREAM(S)

ADDITIONAL ASSUMED. NONE
WASTE STREAMS

YRS THL . 13
CONSTRUCTED

WEIGHTED 014
DENSITY, KGiL

MODULE NAME PFD WASTE OPERATIONAL WASTE FLOW WASTE MASS
INPLITS, (M3)  DURATION, YRS RATE (M3filIR)  FLOW RATE

CMPCT 27974 17 1

(KG/HR)

165

WASTE MASS WAS IE FLOW

FLOW RATE
(LBS/IHR)

362

RATE
(FTI/HR)

42

AEF MASS
FI OW RATE
(KG/HF)

633

REF NEW SCALED

FACILITY
SIZE (M2)

842

FACILITY
SIZE (M2)

219

“WM-0S-0HM

B

0 froY TIvE-S
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

I PROCESSING FACILITY

MODULE TYPE NEUTRALIZATION (NELITR)
(FAOM DOCUMENT) GROUT STABILIZATION (GROUT)

PFD FUNCTIONS : TRU WASTE GLOVE BOX PROCESSING AREA

COVERED

APPLICABLE WASTE: CH-TAU
STREAM(S}

ADDITIONAL ASSUMED: NONE
WASTE STREAMS

YRS TILL R
CONSTRUCTED

WEIGHTED - 040
DENSITY, KGL

MODULE NAME PFOWASTE  OPERATIONAL WASTE FLOW WASTE MASS
INPUTS, (M3)  DUHAIION, YHS HATE (M3/i1R})  FLOW HATE
(KG/tHR)

NEUTAH 2358 7 0.1
GROUT 2358 17 01

40
40

WASTE MASS WASTE FLOW

FLOW HATE
(L BS/HR)

87
a7

RATE
(FT3NR)

3
3

AEF MASS
FLOW RATE
(KG/HR)

383
600

REF NEW SCALED

FACWITY
SIZE {M2)

887
747

FACILITY
SIZE (M2)

g2
49

0 Aoy " TPE-S3-WM-0S-JHM




ALTEANATIVE 1. FACILITY SCALING DATA SHIEET

I PROCESSING FACILITY

MODULE TYPE .
{FROM DOCUMENT)

PFD FUNGTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:
WASTE STREAMS

YRS THL
CONSTRUCTERD

WEIGHTED
DENSITY, KG/L.

MODULE NAME

CMPCT

i

006

PFD WASTE
INPUITS, (M3)

FEAR R

SHREDDING AND COMPACTION {CMPCT) [FROM LL MW)

LLW SIZE REDUCTION AND PACKAGING
UNIRRAHATED URANIUM
LLW CONTAINERS

NONE

OPERATIONAL WASTE FLOW WASTE MASS
DURATION, YRS RAITE (M3fi1H)  FLOW HATE
(KGA 1)

17 J 187

WASTE MASS WASTE FLOW

FI OW RATE
(L BSHIH)

411

HATE
(FT3/tiR)

110

REF MASS
FLOW RATE
(KG/HR)

1850

REF NEW SCALED

FACILITY
SIZE (M2)

936

FACILITY
SIZE (M2)

95

0 A8Y " TPE-S3-WM-0S-JHM
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

I. PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED.

WASTE STREAMS

YRS ThL
GONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

CSHIP

058

PFD WASTE
INPUTS, (M3)

46419

CERTIFICATION AND SHIPPING (CSHIP) [THU|

PACKAGE EXAMINATIONNVERIFICATION

TRU

Cs/Sr, MISC, LLMW

OPERATIONAL WASTE FLOW WASTE MASS
DUARATION, YRS FATE (M3/11R)  FLOW RATE
(KGNHR)

17 2 1151

WASTE MASS WASTE FLOW

FLOW RATE
(L BS/HA)

2532

RATE
(F T3/HR)

&9

REF MASS
FLOW RATE
{(KG/HA)

2750

AEF NEW SCALED

FACILITY
SIZE (M2)

615

FACILITY
SIZE (M2)

257

0 Ay "TPE-SI-WM-QS-DHM




ALTERNATIVE 1. FACILITY SCALING DATA SHEET

{ PROCESSING FACILITY

MODULE TYPE .
(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TILL
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

CSHip

024

PFD WASTE
INPUTS, (M3)

194892

CERTIFICATION AND SHIPPING (CSHIP) [THLJ

SHIP TO STORAGE OR DISPOSAL

NUMEROUS
NONE
OPERATIONAL WASTE FLOW WASIE MASS
DUARATION, YRS RATE (M3/1HIR}  FLOW HATE
(KRGAHH)
17 ] 1965

WASTE MASS WASIE FLOW

Fi OW HATE
{1 BS/EIY

4324

RATE
(FY3/HR)

289

REF MASS
FLOW RATE
(KGNR)

5500

AEF NEW SCALED

FAGILITY
SIZE (M2)

1861

FACHITY
SIZE (M2)

665

0 Aoy " TPE-SI-WM-0S-DHY
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

I. PROCESSING FACILITY

MODULE TYPE
{FROM DOCUMENT)

PFD FUNGTIONS .
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:
WASTE STREAMS

YRS TiiL
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

PACKG

1

0 40

PFD WASTE
INPUTS, (M3)

10612

PACKAGING {PACKG)

THRU PROCESSING

TRU

NONE

OPERATIONAL WASTE Fi.OW WASTE MASS
DURATION, YRS RATE (M3/11R)

17

04

FLOW RATE
(KGR

178

WASTE MASS WASTE FLOW

FLOW RATE
(LS 1H)

352

HATE
{FT3/H)

16

REF MASS
FLOW RATE
(KG/R)

1200

REF NEW SCGALED

FAGILITY
SIZE (M2)

559

FACILITY
SIZE (M2}

83

C A9y TpE-S2-WM-QS-OHM
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

I. PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS .
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TiLL ¢
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

PACKG

11

040

PFD WASTE
INPULS, (M3}

18788

PACKAGING (PACKG) (FROM TRU}

LLMW PROCESSING

LEMW

NONE

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YHS RATE (M3/1 iR)

17 1

FLOW RATE
(KG/HR)

316

WAL IE MASS WASTE FLOW

FLOW RALE
(L BS/HR)

695

RATE
(FT371H)

28

AEF MASS
FLOW RATE
(KGA 1R)

1200

REF NEW SCALED

FACILITY
SHE {M2)

859

FAGILITY
SIZE (M2}

147

0 A9d  TvE-S3-WM-(0S-DHM




ALTERNATIVE 1: FACILITY SCALING DATA SHEET

| PROCESSING FACILITY

MODULE TYPE .
(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS Tk
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODBULE NAME

TADMN

0.13

PFD WASTE
INPUTS, (M3)

189261

TREATMENT FRONT—END SUPPORT (TADMN)

NOTINPFD- A REQ'D SUPPORT MODLUILE

TRU

ALL

OPERATIONAL WASTE FLOW WASTE MASS
DURATION, YRS RATE (M3/HR}  FLOW HATE
(KG/1 1R)

17 8 1034

WASTE MASS WASTE FLOW

FH.OW RAIE
(L BS/HA)

2274

RATE
(FT3/HIA)

281

REF MASS
FLOW RATE
(KGHR)

5750

REF NEW SCALED

FAGILITY
SIZE (M2)

2464

FACILITY
SIZE (M2)

443

0 Ay "TYE-S3-WM-0S-DHM
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

I. PROCESSING FACILITY

MODULE TYPE -
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL. ASSUMED:

WASTE STREAMS

YRS TItL
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MOBULE NAME

MAINT

013

PFO WASTE
INPUTS, (M3)

189261

MAINTENANCE (MAINT)

NOT INFFD: A REQ'D SUPPORT MODULE

TRU

ALL

OPERATIONAL. WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3/LIH)  FLOW RATE
(KG/ it
17 8 1034

WASTE MASS WASTE FLOW

FLOW RATE
(LBS/HR)

2274

RATE
(F13/t1R)

281

REF MASS
FL OW RATE
(KG/HR}

5500

REF NEW SCALED

FACILITY
SIZE (M2)

701

FACILITY
SIZE (M2)

132

TTPE-S3-WM-0S-OHM

0 oY
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ALTEANATIVE 1: FACILITY SCALING DATA SHEET

Il. NEW RH STORAGE AREA

WASTE MASS
(1 BS)

WASTE VOL
(FT3)

MODULE TYPE ENCLOSED VAULT STORAGE FACILITY (2): REFEREHCE FOR TYPICAL AH FAGILITY

(FROM DOCUMENT)

PFD FUNCTIONS : RH—LLMW, RH-TRU, Cs/Sr CAPSULES,

COVERED MISC SOURCES, STORAGE PRIOR TO PROCESSING

APPLICABLE WASTE: ALL NOTED PFD FUNCTIONS

STREAM(S)

ADDITIONAL ASSUMED NONE

WASTE STREAMS

PEAK YEAR 2017

WEIGHTED N/A: PER WHC DIRECTION THE FACTOR 5FT2/M3 WAS LISED

DENSITY, KG/L  THISFACTOR IS USED BY PARSONS (ALTERNATIVE 3)

MODULE NAME PFDWASTE  OPERATIONAL WASTE MASS
INPUTS, (M3) DURATION, YRS (KG)

z 60542 i N/A

NfA

2137738

FARSONS NEW SCALED

FACTOR
(FT2/M3)

5

FACILITY
SIZE (M2)

28133

2-WM-0S-JHM

0 A9y "TPE-S



ALTERNATIVE t. FACILITY SCALING DATA SHEET

li. NEW RH STORAGE AREA

MODULE TYPE

ENCLOSED VAULT STORAGE FACILITY (Z): REFERENCE FOR TYPICAL RH FACILITY

(FROM DOCUMENT)

PFD FUNCTIONS

HLW CANISTERS, RH ~TRU, Cs/5r CAPSULES,

COVERED AND MISC SOURCES STORAGE PRIOR TO DISPOSAL

APPLICABLE WASTE: HLW CANISTERS

STREAM(S)

ADDITIONAL ASSUMED: NONE

WASTE STREAMS

PEAK YEAR 2028

WEIGHTED N/A: PER WHC DIRECTION: ASSUMES ALL WASTE PRIOR TO DISPOSAL CAN BE

DENSITY, KG/L ~ ADEQUATELY STORED IN THE CANISTER STORAGE FACILITY DEPICTED IN WHC —EP — 0616, APP. {

MODULE NAME PFD WASTE  OPERATIONAL WASTE MASS WASTE MASS ~ WASTE VOL
INPUTS, (M3) DURATION, YRS (KG) (LBS) (FT3)

z 8588 1 N/A N/A 303242

NEW ASSUMED
FACILITY
SIZE (M2)

15836

TPE-S3-WM-(S-OrM

0 A3

)

-
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ALTERNATIVE 1. FACILITY SCALING DATA SHEET

Il NEW CH STORAGE AREA

MODULE TYPE

(FROM DOCUMENT)

PFD FUNCTIONS

COVERED

APPLICABLE WASTE:

STAEAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS
PEAK YEAR

WEIGHTED
DENSITY, KG/L

MODULE NAME

STORE

MODULE NAME

SADMN
SRCHS

2017

ALL NOTED PFD FUNCTIONS

NONE

LARGE/SPECIAL CH-TAU, UNIRRADIATED URANIUM,
GTC3 LLW, STORAGE PRIOR TO PROCESSING

N/A FOR STORE MOBGLLE: PER WHC DIRECTION THE FAGTOR 6FT2/M3 WAS USED
THIS FACTOR IS BASED ON DATA FROM THE W— 112 PROJECT. FOR SADMN AND SRCHS, EG+ G BASIS LISED WITH 4 KG/L

PFD WASTE
INPUTS, (M3}

2893

PFD WASTE
INPUTS, (M3}

2893
2893

OPERATIONAL
DURATION, YRS

OPERATIONAL WASTE FLOW
DURATION, YRS HATE (M3/HA)

V7 0
17 0.

—_

WASTE MASS
(KG)

NiA

WASTE MASS
FLOW RATE
(KG/HRY

49
49

WAS TE MASS
(LBS)

N/A

WASTE VOL
(F13)

102152

WASTE MASS WASTE FLOW

FLOW RATE
(L.BS/R)

107
107

RATE
(FTIMR)

4
4

CONTACT-HANDLED STORAGE (STORE) [FROM TRU: REFERENGE AS A TYPICAL CH FAGILITY
STORAGE FRONT - END SUPPORT (SADMN) [FROM TRU)
STORAGE RECEIVING AND SHIPPING {SRCSH) [FROM TRU

PARSONS NEW SCALED

FACTOR FACHITY
(FT2M3)  SIZE (M2)
6 1613
REF REF NEW SCALED
FLOW RATE FACILITY FACILITY
(M3HR)  SIZE (M2}  SIZE (M2)
3 722 35 .
3 288 14

0 A2Y " TPE-S3-WM-(0S-OHM
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ALTERNATIVE 1: FACILITY SCALING DATA SHEET

il NEW CH STORAGE AREA

MODULE TYPE CONTACT -HANDLED STORAGE (STORE) [FROM TRU]: REFERENCE AS A TYPICAL AH FAGILITY
(FROM DOCUMENT) STORAGE FRONT - END SUPPORT (SADMN) (FROM TRU]
STORAGE HECEIVING AND SHIPPING (SRCSH) [FROM TRU)
PFD FUNCTIONS CH-TRU AND UNIRRADIATE D URANIUM
COVERED STORAGE PRIOR TO DISPOSAL
APPLICABLE WASTE: ALL NOTED PFD FUNCTIONS
STREAM(S) _
*
ADDITIONAL ASSUMED: NONE S
WASTE STREAMS VR
it
PEAK YEAR 2023 =
1
o
WEIGHTED N/A FOR STORE MODULE: PER WHC DIREGTION THE FACTOR 6FT2/M3 WAS USED. N
DENSITY, KG/L  THIS FACTOR IS BASED ON DATA FROM THE W - 112 PROJECT. FOR SADMN AND SHGHS, EG+G BASIS USED WITH 4 KGIL B
MODULE NAME PFD WASTE  OPERATIONAL WASTE MASS ~ WASTE MASS  WASTE VOL PARSONS NEW SCALED x,
INPUTS, (M3) DURATION, YRS (KG) (LBS) FT3) FAGTOR FACLIYY
(FT2/M3) SIZE (M2) <
* o
STORE 46848 1 N/A N/A 1654203 6 26123
MODULE NAME PFOWASTE  OPERATIONAL WASTE FLOW WASTE MASS  WASTE MASS WASTE FLOW REF REF NEW SCALED
INPUTS, (M3) DURATION, YRS RATE (M3/tiR)  FLOW RATE FLOW RATE RATE  FLOW RATE FAGILITY FACILITY
(KGR (L BS/HR) {F T3/HR) (M3HH) SIZE (M2) SIZE (M2)
SADMN 46848 17 20 787 1732 70 3 722 568
SRCHS 46848 17 20 787 1732 70 3 288 227
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ALTEANATIVE 2 FACILITY SCALING DATA SHEETS

I REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TiLl.
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

B8
QSORT

1

013

PFD WASTE
INPUTS, (M3)

42474
42474

TREATMENT, RECEIVING, FREPEAATION, AND SHIPPING (BB) [FROM GTCY

1HU GPEN, DUMP, AN SOHRT (OSORT) [FROM THU)|

RECEIVE FOR PROCESSING

RH-TRU AND CiH-TRU

AlLL

OPERATIONAL WASTE FLOW WASTE MASS
DURATION, YRS RATE (M3/iR)  FLOW RATE

(KG7HIRY)
17 2 232
17 2 2342

WASTE MASS WASTE FLOW

1 OW RATE
(L BS/tiR)

510
510

RATE
(F13/HR)

63
63

REF MASS
FLOW RATE
(KGN IR)

875
1916

REF NEW SCALED

FACILITY
SIZE (M2)

2997
930

FACILITY
SIZE (M2)

794
113

0 ASY T TPE-SI-WM-0S-JHM



ALTERNATIVE 2! FACILITY SCALING DATA SHEETS

I REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFO FUNCTIONS
COVERED

APPLICABIE WASTE:
STREAM(S)

ADDITIONAL ASSUMED.

WASTE STREAMS

YRS TiLL
CONSTRUCTED

WEIGHTED
BENSITY, KG/L

MODULE NAME

CSHIP

11

042

PF () WASTE
INPUTS, (M3)

10795

CERTIFICATION AND SHIPPING (CSHIP) [TRL)

PACKAGE EXAMINATIONNVERIFICATION

TRU

LLMW

OPERATIONAL WASTE FL OW WASTE MASS

DUHATION, YRS HATE {MJ/HIR)

17 0

FLOW HATL
(KG/ )

191

WASTE MASS WASTE FLOW
FLOW HATE HATE (F 131 1)

(1 BS/1HH)

419

16

HEF MASS
1 OW RATE
(KG/HRY)

2750

REF NEW SCALED

FACHITY
SIZE (M2)

615

FAGILITY
SIZE (M2)

43

0 79d TPE-ST-WM-0S-OHM




ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

I REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PED FUNCTIONS
COVERED

APPLICABLE WASTE.
STHEAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TILL
CONSTRUCTED

WEIGHTED
GEMNSITY, KG/L

MODULE NAME

CSHIP

41

PFD WASTE
INPUTS, (M3)

37446

CERTIFICATION AND SHIPPING (CSHIP) [TRL)

SHIP TO STORAGE OR DISPOSAL

NUMEROUS

NONE

OPERATIONAL. WASTE FLOW WASTE MASS

DURATION, YRS HATE (MiAIR)

17 2

FLOW RATE
(KGA )

649

WASTE MASS WASTE FILOW

FLOW HAIE
(L BS/H)

1418

RATE
{F 1 3/HEY

56

HEF MASS
FILOW RATE
KGA 1)

2750

REF NEW SCALED

FACHITY
SIZE (M2)

6156

FACILITY
SIZE (M2)

144

0 A3Y "TVE-SI-WM-0S-DHM
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ALTERNATIVE 2. FACILITY SCALING DATA SIHEETS

i REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS FiLL
CONSTRUCTED

WEIGHTED .
DENSITY, KGAL

MODULE NAME

PACKG

Q40

PFD WASTE
INPUTS. (M3)

10612

PACKAGING (PACKG)

TRU PRGCESSING

TRU

NONE

OPERATIONAL WASTE FIL OW WASTE MASS

GUHATION, YHS HATE (M3/HR)

17 0

FLOW NALE
{(KGA Y

178

WASTE MASS WASTE FIOW
FLOW HATE RATE (FT3/1R)

(L BS/HHH)

392

16

REF MASS
FLOW HATE
(KGR}

1200

HEF NEW SCALED

FACILITY
SIZE (M2)

559

FACILITY
SIZE (M2)

83

TPE-S3-WM-0S-DHM

0 A3y
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ALTEANATIVE 2: FACILITY SCALING DATA SHEETS

I REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STHE AM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TILL
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

CMPCT

005

PF{) WASTE
INPUTS, {M3)

31944

SHREDDING AND COMPACTION (CMPCT) [FROM THU)

CHiOWLEVEL WASTE SIZE REDUCTION AND PACKAGING

CH-TRU

LLw

OPERATIONAL WASTE FLOW WASTE MASS

DUHATION, YRS RATE (M3/11F)

17 1

FLOW HATE
(KA

67

WASTE MASS WASTE FI OW

Fl OW RATE
(tBS/ii)

148

RATE
(FT3/IR)

a7

REF MASS
FLOW RATE
(KG/riR)

1266

REF NEW SCALED

FACILITY
SIZE (M2)

842

FACILTY
SIZE (M2)

45

0 A3Y TPC-SI-WM-0S-JHN



ALTERNATIVE 2 FACILITY SCALING DATA SHEETS

I REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
{FAOM DOCUMENT)

PFD FUNCTIONS -
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STHEAMS

YRS TiLL.
CONSTRUCTED

WEIGHTED
DENSITY, KGAL

MODULE NAME

CMPCT

14

005

PFD WASTE
INPUTS, {M3)

SHAEDDING AND COMPACTION (CMPCT)

Cii LOW LEVEL MIXED WASTE PACKAGING

LMW
NONE
OPERATIONAL WASTE FLOW WASTL MASS
DURATION, YRS RATE (M3/HR)  FL OW HATE
(KGN
17 a 0

WASEE MASS WASTE FLOW  REF MASS
FLOW RATE RAIE (ETA/HA)  FLOW RAIE
(LBSAIY (KGR

0 0 633

HEF NEW SCALED

FAGILITY
SIZE (M2)

842

FACILITY
SIZE (M2)

0

0 A9Y T 1pE-S3-WM-0S-DHM
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ALTEANATIVE 2. FACILITY SCALING DATA SHEETS

1. REMOTE HANDLED PROCESSING FACILITY

MODULE TYPE
{(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED.

WASTE STREAMS

YHS fILL .
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

TADMN

013

PFD WASTE
INPUTS, (M3)

42474

TAEATMENT FRONT —END SUPPORT (TADMN)

NOT INPFD: A REQ'D SUPPORT MODULE

TRU

ALL

OPEHATIONAL WASTE FLOW WASTE MASS
DURATION, YRS RATE (M3/HA)  +LOW RATE
(KG/HR)

17 2 232

WASTE MASS WASTE FLOW

FLOW HATE
(L BS/HA)

510

RATE
{(FT3/1R)

63

AEF MASS
FLOW RATE
(KG/HR)

1917

HEF NEW SCALED

FACILITY
SIZE (M2)

860

FACILITY
SIZE (M2)

104

0 ASY "TPC-S3-WM-QS- DHM
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ALTERANATIVE 2: FACILITY SCALING DATA SHEETS

). REMOTE HANDLED PROCESSING FACHITY

MODULE TYPE -
(FROM DOCUMENT)

PED FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED.

WASTE STREAMS

YASTILL
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

MAINT

11

013

PFD WASTE
INPUTS, (M3)

42474

MAINTENANCE (MAINT)

NOTIN PFO: A REQ'D SUPPORT MODULE

TRU

ALL

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3/HR) FLOW RATE

17 2

(KG/ 1)

232

WASTE MASS WASTE FL.OW

FI.OW RATE
(LBS/HH)

516

HATE
(FT3/HR)

63

REF MASS
FLOW RATE
(KGMR)

2750

AEF NEW SCALED

FACILITY
SIZE (M2)

241

FACILITY
SiZE (M2)

20

0 /oY "TPE-S3-WM-0S-DHM
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ALTEANATIVE 2: FACILITY SCALING DATA SHEETS

. CH TRU PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS Tt
CONSTRAUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

Be
OSORT

013

PFD WASTE
INPUTS, (M3}

47096
47096

TREATMENT, RECEIVING, PREFPERATION, AND SHIPPING (BB) [FROM GTC3)

TRU OPEN, DUMP , AND SORT (OSORT) [FROM TRU)

RECEIVE FOR PROCESSING
CH-TRU WASTE ASSAY AREA

OPERATIONAL WASTE FLOW WASTE MASS

TRU, GTC3
CH-TAU
DURATION, YRS RATE (M3/HF)
20
20

R N

FLOW HATE
(KG/HA)

219
219

WASTE MASS WASTE FLOW

FLOW RATE
(LBS/HIR)

481
481

AATE
(FT3/R)

59
59

REF MASS
FLOW RATE
(KG/HR)

875
1916

REF NEW SCALED

FACILITY
SIZE (M2)

2997
930

FACILITY
SIZE (M2)

749
106

0 A9 TPE-SI-WM-(0S-IHM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

. CH TRU PROCESSING FACILITY

MODULE TYPE -
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TiLL ¢
CONSTRUCTED

WEIGHTED
DENSITY, KGAL

MODULE NAME

CSHIP

0.28

PFD WASTE
INPUTS, (M3}

38969

CERTIFICATION AND SHIPPING (CSHIP) [TRU)

SHIP TO STORAGE OR DISPOSAL

TAU
NONE

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3/11)  FLOW HATE

(KG/HH)

20 1 380

WASTE MASS WASTE FLOW

FLOW RATE
(LBS/HIA)

657

AATE
(FT3/t4R)

49

REF MASS
FLOW RATE
(KG/HH)

2750

REF NEW SCALED

FACILITY
SIZE (M2)

615

FACILITY
SIZE (M2)

a7

0 A9¥ "TvE-S3-WM-0S

JRM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

H. CH TRU PROCESSING FACILITY

MODULE TYPE SHREDDING AND COMPACTION (CMPCT)
(FROM DOCUMENT) s

PFD FUNCTIONS : TAU WASTE SIZE REDUCTION AND PACKAGING
COVERED

APPLICABLE WASTE: TRU
STREAM(S)

ADDITIONAL ASSUMED: NONE
WASTE STREAMS

YAS TiLL a8
CONSTRUCTED

WEIGHTED . G .40
DENSITY, KG/L

MOQOULE NAME PFOWASTE  OPERATIONAL WASTE Ft OW WASTE MASS WASTE MASS WASTE FLOW  REF MASS REF NEW SCALED
INPUTS, (M3)  DURATION, YRS AATE (M3/HR)  FLOW RATE FLOW AATE AATE  FLOW RATE FACILITY FAGILITY
(KG/HN) (LBSAIR) (FT3/1 IH) (KGNIR) SIZE (M2} SIZE (M2)

0 A3Y T TPE-SI-WM-0S-OHM

CMPCT 16784 20 ] 240 527 21 633 B42 319
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

It. CH TAU PROCESSING FACILITY

MODULE TYPE SHREDDING AND COMPACTION {CMPCT) [FROM TRU) )
(FROM DOCUMENT)

PFD FUNCTIONS LOW LEVEL WASTE SIZE REDUCTION AND PACKAGING
COVERED

APPLICABLE WASTE: TRU
STREAM(S})

ADDITIONAL ASSUMED: LLW
WASTE STREAMS

YRS TiLL 8
CONSTRUCTED

WEIGHTED 005
DENSITY, KG/L

MODULE NAME PFDWASTE  OPERATIONAL WASTE FLOW WASTE MASS WASTE MASS WASTE FLOW  REF MASS REF NEW SCALED
INPUTS, (M3)  DURATION, YHS RATE (M3ftit)  FLOW RATE FLOW HATE RATE  FLOW RATE FACILITY FACILITY
(KGR (LE3S/HE) {FV3/11R) (KG/HR) SIZE (M2) SIZE (M2)

0 A8d "TPE-S3-WM-(0S-IHM

CMPCT 30280 20 i 54 119 38 633 842 Ve
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

il. CH TRU PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE;
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YAS TiLL. .
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

CMPCT

0.40

PFD WASTE
INPUTS, (M3)

3506

SHREDDING AND COMPACTION (CMPCT)

LLMW PACKAGING

CH-LLMW

NONE

OPERATIONAL WASTE FLOW WASITE MASS

DURATION, YHS HATE (My/iiR)

20 0

FLOW HATE
(KG/HiH)
50

WASTE MASS WASITE FLOW

FLOW RATE
(LBS/HR)

110

RATE
{FT3A 1R}

4

HEF MASS
FLOW RATE
(KG/HR)

617

REF NEW SCALED

FACILITY
SIZE (M2)

558

FACILAY
SIZE (M2)

45

0 A3Y¥ “TYE-S3I-WM-0S-IHM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

Ii. CH TAL PROCESSING FACILITY

MODULE TYPE .
(FAOM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YAS TILL
CONSTRUGTED

WEIGHTED
DENSITY, KG/t

MODULE NAME

NEUTR
GROUT

0.40

PFD WASTE
INPUTS, (M3)

1436
1436

NEUTRALIZATION (NEUTR)
GROUT STABILIZATION (GROUT)

TRU WASTE GLOVE 80X PROCESSING AREA

(KGR

CH-TRU
NONE
QPERATIONAL WASTE FLOW WASTE MASS
OUHATION, YRS RATE (M3/HA} FLOWRATE
20 0
20 0

21
21

WASTE MASS WASTE FLOW

FLOW RATE
(L BS/HR)

45
4%

RATE
{(FT3/HR)

2
2

REF MASS
FLOW RATE
(KGHH)

383
600

AEF
FACILITY
SIZE (M2)

a87
747

NEW SCALED
FACILITY
SIZE (M2)

48
26

0 A3y TYE-S3-WM-QS-DHM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

Ii. CH TRU PROCESSING FACILITY

MODULE TYPE :
(FROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TLL
CONSTRUGTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

TADMN

013

PFO WASTE
INPUILS, (M3)

47096

TREATMENT FRONT-END SUPPORT {TADMN}

NOT IN PFD: A REQ'D SUPPORT MODULE

TRU

THY

OPERATIONAL WASTE FLOW WASTE MASS
DURATION, YRS RATE (M3/HR) FLOW RATE

(KG/

20 2

HR)

219

WASTE MASS WASTE FLOW

FLOW RATE
(L BS/HIY

481

RATE
(FT3/HRY

59

AEF MASS
FLOW RATE
(KG/IHR)

1947

REF NEW SCALED

FAGILITY
SIZE (M2)

860

FACILITY
SIZE (M2)

98

0 ASH "IPE-S3-WM-0S-DHM
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

i. CH TRU PROCESSING FACILITY

MODULE TYPE
(FAROM DOCUMENT)

PFD FUNCTIONS :
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSLIMED:

WASTE STREAMS

YRS TiLL .
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODOULE NAME

MAINT

013

PFD WASTE
INPUTS, (M3)

47096

MAINTENANCE (MAINT)

NOT IN PFD: A REQ'D SUPPORT MODULE

TRU

ALL

OPERATIONAL WASTE FLOW WASTE MASS

DUHATION, YRS RATE (M3/iiR)

20 2

FLOW HATE
(KGAIR)

219

WASTE MASS WASTE FLOW

FLOW RATE
(L BS/iH)

481

RATE
(FT3/1iR)

59

HEF MASS
FLOW RATE
(KGHIR)

2750

REF NEW SCALED

FACILITY
SIZE (M2)

241

FACILITY
SIZE (M2)

19

0 A9y "TYE-S3-WM-(0S-IHM
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

1. AH AND CH LLMW PROCESSING FACILITY

MODULE TYPE : TREATMENT, RECEIVING, PREPERATION, AND SHIPPING (88) [FROM GTC3)
{FROM DOCUMENT) TAU OPEN, DUMP, AND SORT (OSCHT) [FROM LLMW]
PFD FUNCTIONS : RECEIVE FOR PROCESSING
COVERED
APPLICABLE WASTE: GTC3 LLW AND LEMW
STREAM(S)
=
ADDITIONAL ASSUMED: LLW o
WASTE STREAMS o
T
YAS TIL 6 =
GONSTRUCTED =
M
WEIGHTED - 016 v
DENSITY, KG/L 48]
i
MODULE NAME PFOWASTE ~ OPERATIONAL WASTE FLOW WASTE MASS  WASTE MASS WASTE FLOW  HEF MASS AEF NEW SCALED .
INPUTS, {(M3) DURATION, YHS RATE (M3/HR) FLOW HATE FLOW RATE RATE  FLOW RATE FACILITY FACHITY p
(KG/HA) (LBS/HRY (F13M4R) (KG/HR) SIZE (M2} SIZE (M2) T
BB 103053 22 3 535 1178 118 875 2997 1633 et

OSORT 103053 22 K| 535 1178 {18 1916 744 208



Bi-4°C

ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

. AH AND CH LLMW PROCESSING FACILITY

MODULE TYPE -
(FROM DOCUMENT)

PFD FUNCTIONS ;
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TILL .
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

CSHIP

021

PFD WASTE
INPUTS, (M3)

128082

CEATIFICATION AND SHIPPING (CSHIP) [LLMW]

SHIP TO STORAGE OR DISPOSAL

LLMW

NONE

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3711R)

22 4

FLOW RATE
(KG/HR)

873

WASTE MASS WASTE FLOW
FLOW RATE HATE {FT3/t1R)

{L BS/HR)

1921

147

REF MASS
FLOW RATE
(KG/HR)

2767

REF NEW SCALED

FACILITY
SIZE (M2)

595

FACILITY
SIZE (M2)

188

0 A3d "TPE-SI-WM-0S-DHM
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

1. RH AND CH LLMW PROCESSING FACILITY

MODULE TYPE
(FROM DOCUMENT)

PFO FUNCTIONS .
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS itk
CONSTRUCTED

WEIGHTED .
DENSITY, KGIL

MODULE NAME

CMPCT

040

PFO WASTE
INPUTS, {M3)

18788

SHREDDING AND COMPACTION (CMPCT)

LLMW SIZE REDUGTION AND PACKAGING

CH-LLMW

NONE

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3/HiR)

22 1

FLOW RATE
(KG/HR)

244

WASTE MASS WASTE FLOW
FLOW HATE HATE (FT3/HF)

(LBS/HA)

837

22

REF MASS
FLOW RATE
(KG/HR)

1233

HEF
FAGILITY
SIZE (M2)

558

NEW SCALED
FACILITY
SIZE (M2)

110

0 A8Y "TPE-S3-WM-0S-JHM
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ALTEANATIVE 2: FACILITY SCALING DATA SHEETS

il BH AND CH LLMW PROCESSING FACIITY

MODULE TYPE . SHREDDING AND COMPACTION (CMPCT) [FROM LLMW]
{(FROM DOCUMENT)

PFD FUNCTIONS : LLW SIZE REDUCTION AND PACKAGING
COVERED

APPLICABLE WASTE: LLMW
STREAM(S)

ADDITIONAL ASSUMED: Liw
WASTE STREAMS

YRS TILL 6
CONSTRUCTED

WEIGHTED 0.05
DENSITY, KG/L

MODULE NAME PFDWASTE  OPERATIONAL WASTE FLOW WASTE MASS WASTE MASS WASTE FLOW
INPUTS, (M3)  DURATION, YRS RATE (M3/Hifl)  FLOW RATE FLOW RATE RATE (FT3/HR)
(KG/HR) (LBS/HR)

CMPCT 11809 22 0 19 42 14

REF MASS
FLOW RATE
(KGN IR)

1233

REF NEW SCALED

FACILITY
SIZE (M2)

558

FACILITY
SIZE (M2}

9

0 A3y "TPE-S3-WM-(0S- IHM
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ALTERNATIVE 2: FAGILITY SCALING DATA SHEETS

il RH AND CH LLMW PROCESSING FACILITY

MODULE TYPE -
(FROM DOCUMENT)

PFD FUNCTIONS
COVERED

APPLICABLE WASTE:
STREAM(S)

ADDITIONAL ASSUMED:

WASTE STREAMS

YRS TIL .
CONSTRUCTED

WEIGHTED
DENSITY, KG/L

MODULE NAME

TADMN

0.16

PFD WASTE
INPUTS, (M3)

103053

TREATMENT FRONT—END SUPPORT (TADMN)

NOTIN PFD: A REQ'D SUPPORT MODULE

LiMw

LW

OPERATIONAL WASTE FLOW WASTE MASS

DURATION, YRS RATE (M3/HR)

22 3

FLOW HATE
{(KGAR)

535

WASTE MASS WASTE FLOW

FLOW HATE BATE (FT3/i1R)

(L BS/HH)

1178

118

REF MASS
FLOW RATE
(KG/HR}

2000

HEF NEW SCALED

FACILITY
SIZE (M2)

2464

FACILITY
SIZE (M2)

660

0 ASY “TYE-S3-WM-QS-OHM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

W AH AND CH LLMW PROCESSING FACILITY

MODULE TYPE - MAINTENANCE (MAINT)
(FROM DOCUMENT)

PFD FUNCTIONS |
COVERED

NOT IN PFO: A REQ'D SUPPORT MODULE
APPLICABLE WASTE: LLMW
STREAM(S)

ADDITIONAL ASSUMED: LLwW
WASTE STREAMS

YRS TILL 6
CONSTRUCTED

WEIGHTED 0.16
DENSITY, KG/L

MODULE NAME PFD WASTE OPERATIONAL WASTE FLOW WASTE MASS

INPUTS, (M3)  DURATION, YRS RATE (M3/tiR)  FLOW RATE

MAINT 103053 22 3

(KG/I11)

535

WASTE MASS WASTE FLOW

FLOW RATE
{t BS/HA)

1178

RATE
(F13/11R)

g

REF MASS
FLOW HATE
(KG/H H)

2750

REF NEW SCALED

FACILITY
SIZE (M2)

241

FACILITY
SIZE (M2}

47

0 ASY "TYE-S3-WM-QS-DHY
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

V. NEW CH WASTE STORAGE FACILITY

MODULE TYPE CONTAGT-HANDLED STORAGE (STORE) [FROM TRUI): REFERENCE AS A TYPICAL CH FACILITY
{FROM DOCUMENT) STORAGE FRONT—END SUPPORT (SADMN) [FROM TRU)
STORAGE RECEIVING AND SHIPPING (SRCSH) (FROM TAUJ
PFD FUNCTIONS : TRU, LLMW, GTC3 [LW,
COVERED STORAGE PRIOR TO PROCESSING
APPLICABLE WASTE: ALL NOTED PFD FUNCTIONS
STREAM(S)
ADDITIONAL ASSUMED. NONE
WASTE STREAMS
PEAK YEAR 2022
WEIGHTED N/A FOR STORE MODULE: PER WHC DIREGTION THE FACTOR 6F T2/M3 WAS 1ISED
DENSITY, KG/L  THIS FACTOR IS BASED ON DATA FROM THE W—112 PROJECT FOR SADMN AND SRGHS, EG +G BASIS USED WITH 4 KG/L

MODULE NAME

STORE

MODULE NAME

SADMN
SACHS

PFOWASTE  OPERATIONAL WASTE MASS WASTE MASS  WASTE VOL
INPUTS, (M3)  DURATION, YHS (KG) (| BS) (Fia)
48650 1 N/A N/A 1717632

PFD WASTE OPERATIONAL WASTE FLOW WASTE MASS WASTE MASS WASTE FLOW

INPUTS, {M3) DURATION.YRS RATE (M3fHR) FLOW RATE FLOW RATE RATE
(KGAHR) (1 BS/HRA) (FT3/HR)

48650 22 2 632 1390 56

48650 22 2 632 1390 56

REF
FLOW RATE
(M3/HR)

3
3

PARSONS
FAGTOR
(FT2/M3)

6

REF
FACILITY
SIZE {M2)

722
268

NEW SGALED
FACILITY
SIZE (M2)

27128

NEW SCGALED
FACILITY
SIZE (M2)

456
182

0 ASY "TpE-S3-WM-0S-IHM
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ALTERNATIVE 2: FACILITY SCALING DATA SHEETS

IV. NEW CH WASTE STORAGE FACILITY

MODULE TYPE CONTACT-HANDLED STORAGE {STORE) [FROM TRU]: REFERENGE AS A TYPICAL CIH FACILITY
{(FROM DOCUMENT) STORAGE FRONY -END SUPPORT (SADMN) {FHOM TRU| S
STORAGE RECEIVING AND SHIPPING (SRCSH) [FROM TRL) e
PFD FUNCTIONS ; TRU WASTE PRIOA TO DISPOSAL
COVERED
APPLICABLE WASTE: ALL NOTED PFD FUNCTIONS )
STREAM(S) =
&
ADDITIONAL ASSUMED: NONE ‘A
WASTE STREAMS &
]
=
PEAK YEAR 2022 =
im
WEIGHTED . N/AFOR STORE MODULE: PER WHG DIRECTION THE FACTOH 6F T2/M3 WAS USED W
DENSITY, KG/L  THIS FAGTOA 1S BASED ON DATA FROM THE W— 112 PROJEGT FOR SADMN AND SROHS, EG 1 G BASIS USED WITH 4 KG/L @
R
MODULE NAME PFDWASTE  OPERATIONAL WASTE MASS WASTE MASS  WASTE VOL PARASONS NEW SCALED .
INPUTS, (M3) DURATION, YRS (KG) (tBS) Fra) FACTOR FACILITY -
(FT2/M3) SIZE (M2) ®
STORE 7 1 N/A N/A 2507 6 40 =
MODULE NAME PFDWASTE  OPERATIONAL WASTE FLOW WASTE MASS WASTE MASS WASTE FLOW REF REF NEW SCALED
INPUTS, (M3)  DURATION, YRS RATE (M3/tiR)  FLOW RATE FLOW RATE RATE  FLOW RATE FACILITY FACILTY
(VALLE <1) (KGAHR) (LUS/HR) (FTINIR) (M3 SIZE (M2) SIZE (M2)
SADMN 71 22 0 1 2 0 3 722 1

SRCHS 71 22 0 i 2 1] 3 288 03



S¢-L°Q

ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

IV. NEW CH WASTE STORAGE FACILITY

MODULE TYPE ! MAINTENANCE (MAINT)
(FROM DOCUMENT)

PFDO FUNCTIONS NOT IN PFD. A REQ'D SUPPORT MOGDLULE
COVERED

APPLICABLE WASTE: TAU
STREAM(S)

ADDITIONAL ASSUMED: CH-TRU, CH~LLMW, CH-GTCG3 LILwW
WASTE STREAMS

YRS TILL. &
CONSTRUCTED

WEIGHTED 040
DENSITY, KG/L

MODULE NAME PFDWASTE  OPERATIONAL WASTE FLOW WASTE MASS WASTE MASS WASTE FLOW  REF MASS REF NEW SCALED
INPUTS, (M3) DURATION, YRS RATE (M3/IiR) FLOW RATE FLOW HATE RATE  FLOW RATE FAGILITY FACILITY
(KG/HI) (1 BS/HA) (FT3/HR) (KGR SIZE (M2) SIZE (M2)

0 A9Y 1¥E-S3-WM-0S-IHM

MAINT 116723 22 4 1616 3335 134 5500 701 193
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

V STAND ALONE STORAGE FACILITIES

MODULE TYPE . CONTACT-HANDI ED STORAGE (STORE) [f ROM TRU): REFERENGE FOR TYPICAL CH FACILITY
(FROM DOGUMENT)
PFD FUNCTIONS UNIRRADIATED URANIUM
COVERED
APPLICABLE WASTE: UNIRRADIATED URANIUM ;
STREAM(S) .
=
ADDITIONAL ASSUMED: NONE =
WASTE STREAMS ¢
[
PEAK YEAR 2005 =
=
WEIGHTED  ©  N/A. PER WHC DIRECTION, THE UNIHRADIATED UHANIUM FACILITY IS ASSUMED TO BE o
DENSITY, KGIL  IDENTIGAL 10 THAT USED BY RAYTHEON (ALTEHNATIVE 4), 24 000F 12 g
(9]
MODULE NAME PFDWASTE  OPERATIONAL WASTE MASS WASTE MASS  WASTE VOL. NEW ASSUMED ap
INPUTS, (M3}  DURATION, YRS (KG) (183) (FT3) FAGILITY .
SIZE (M2) -
T
STORE 145 | NIA N/A 510 2230 -



2-1°0

ALTERANATIVE 2. FACILITY SCALING DATA SHEETS

V. STAND ALONE STORAGE FACILITIES

MODULE TYPE ENCLOSED VAULT STORAGE FACIHITY {Z): REFERENCE FOR TYPICAL RH FAGILITY
(FROM DOCUMENT)

PFD FUNCTIONS : HLW CANISTER STORAGE

COVERED

APPLICABLE WASTE: HLW CANISTER STORAGE

STREAM(S)

ADDITIONAL ASSUMED: NONE

WASTE STREAMS

PEAK YEAR 2028

WEIGHTED N/A: PER WHG DIRECTION: ASSUMES CANISTER STORAGE FAGILITY DESGRIBED IN

DENSITY, KG/L

MODULE NAME

WHC-EP -0616, APP. 1, BEST DEPICTS THE STORAGE HEQUIREMENTS FOR TIHE LW CANISTERS.

PFDWASTE  OPERATIONAL WASTE MASS  WASTE MASS  WASTE VOL
INPUTS, (M3)  DURATION, YRS (KG) (L BS) (FT3)

8269 1 N/A N/A 302671

NEW ASSUMED
FACILITY
SIZE (M2)

15836

0 A9Y " TPE-SI-WM-0S-OHM
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ALTERNATIVE 2. FACILITY SCALING DATA SHEETS

V. STAND ALONE STORAGE FACILITIES

MODULE TYPE ENCLOSED VAULT STORAGE FACILITY (2): REFERENCE FOR TYPICAL RH FACILITY
(FROM DOCUMENT)

PFD FUNCTIONS Cs/Si CAPSULE AND OVERPACK STORAGE
COVERED
APPLICABLE WASTE: Cs/St CAPSULES AND OVERPACKS o
STREAM{S) =

(o]
ADDITIONAL ASSUMED: NONE o
WASTE STREAMS o

=
PEAK YEAR CONSTANT =

-

L)

1]
WEIGHTED :  N/A: PER WiHC DIRECTION, THE Cs/Si AND OVERPACK FAGILITY 1S ASSUMED TO BE @
DENSITY, KGAL.  IDENTICAL TO THAT USED BY RAYTHEON (AL TERNATVE 4). 1.128F 12 —
MODULE NAME PFD WASTE  OPERATIONAL WASTE MASS  WASTE MASS  WASTE VOL NEW ASSUMED o

INPUTS, (M3}  DURATION. YRS (KG) (L BS) (F13) FAGILITY <
[}

SIZE (M2)

Z 4 1 NfA N/A 141 165



6c-L°C

ALTERNATIVE 2' FACILITY SCALING DATA SHEETS

V. STAND ALONE STORAGE FACILITIES

MODULE TYPE ENCLOSED VAULT STORAGE FACHITY (2). REFERENCE FOR TYPICAL R4 FACILITY
(FROM DOGUMENT)

PFD FUNGTIONS : REMOTE —HANDLED TRU, LLMW, GTC3 LI W,

COVERED AND MISCELLANEOUS STORAGE

APPLICABLE WASTE. ALL NOTED PFD FUNGCTIONS

STREAM(S)

ADDITIONAL ASSUMED: NONE

WASTE STREAMS

PEAK YEAR 2005

WEIGHTED :  N/AFOR STORE MODULE: PER WIHC DIRECTION THE FACTOR 5F 12/M3 WAS USED
DENSITY. KG/L. TS FAGTOR IS USED BY PARSONS (ALTEANATIVE 3).

MODULE NAME

PFDWASTE  OPERATIONAL WASTE MASS WAS IE MASS
INPUIS, (M3)  DURATION, YRS (KG) (1BS)

84956 i NiA N/A

WASTE VOL.
{F13)

2999796

PARSONS NEW SCALED

FAGTOR
(FT3/M3)

5

FACILITY
SIZE (M2)

39478

0 A9y " TpE-S3-WM-0S-IHM
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EXHIBIT 6.6.1-1

NE M-33 ALTERNATIVE J: ATORY 1 /
1. General Background on Reguiatory Issues

One area of uncertainty for alternative 3 is the permitting of existing Hanford facilities to
accommodate their new roles. as suggested by the conclusion of this report. The specific details of
the waste streams, that these modified factiities would be designed to handle, must be provided as
an early input into the permitting decision making process. The intangibie details ot the waste
stream further complicate the permitting issue because, in the permitting process, detailed piant
process logic, equipment layout and operation are described to aid government agencies to-make
judgements as to how the proposed facilities will affect the health and safety of the public and
environment. Permisting is an uncertainty not because of the technical adequacy of the proposed
facilities, but rather because permutting invoives decisions based on unforeseeable public
comments and concerns.

For Hanford modifications of the magnitude required to trear the waste stream identified by TPA
milestone M-33, a wide variery of permitting actions needs to be considered. The WHC
Permitting Assessment group is responsible for idennfving the required permitting actions for
proposed projects. This crganization was consulted to help address the scope of permitting
actions needed. The permitting actions which need to be considered are: 1) the Trearment.
Storage and Disposal of Dangerous and Exiremely Hazardous Waste (RCRA, 40 CFR 240-271;
and WAC-173-303), 2) Receipt. Acquisition, Ownership. Possession, Use, Transfer or Dispose of
any source of Radiation (10 CFR 150, WAC 246-232, 233, 235, 250), 3) Air Emissions of
Hazardous Substance (WAC 173-401 which 1s consistent with the requirements of Title V of the
Federal Clean Air Act, 42 U S C 7401), 4) Air Emissions of Radionuciides (WAC 173-480),

5) Project Environmental Impact ("~vational Environmental Protection Act, 40 CFR 1500.1; the
State Environmentai Protection Act, WAC 197-11), and 6) transportation of waste over public
roads between major Hanford areas. such as a shipment between the 200 areas and the 300 area
(49 CFR [73). All of the above mentioned permitting requirements are developed further in the
following sections.

2.0 RCRA Permitting

To understand the RCRA permitting system at Hanford, a brief description of the current permit
status must be given. Currentiy more than 60 Treatment, Storage and/or Disposal (TSD) units
operate at the Hanford Site under independent “interim status" permits, meaning that RCRA Part
A permits have been issued by the Washington Department of Ecology (Ecology) and the U. S.
Environmental Protection Agency (EPA). Each permit has two parts. The first part is the
Dangerous Waste Portion of the Resource Conservation an Recovery Act Interim Status Permit
Jor the Treatment. Storage, and Disposal of Dangerons Wasie, and is issued by Ecology. The
second part is the Hazardous and Solid Waste Amendments Portion of the Resource
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Conservation and Recovery Acr, [imerim Starus permit for the Treamment, Storage, and Disposal
of Hazardous Waste, and 1s issued by the EPA. Types of units operating under an interim status
include tank systems. surface impoundments, container storage areas, waste piles, landfills, and
miscellaneous units.

The U.S. Department of Energy (DOE) obtained a "final status” permit last year for the
Treatment, Storage and Disposal of Dangerous and Hazardous / Solid Waste at Hanford. The
final status permit s also divided into two sections. The first section was issued by Ecology for
the treatment, storage. and disposai of dangerous waste, and the second section was issued by the
EPA for the Hazardous and Solid Waste Amendment Portion of RCRA. Both permuits are
contained in one document maintained by Ecology indexed by permit number WA7890008967.
This document has been in etfect and enforceable since September 28, 1994 and will remain in
effect through September 27, 2004 This final status permit has chapters which authorize the
operation or closure of five Hantord units. The two facilities authonzed for operation are the 6/6
Nonradioactive Dangerous Waste Storage Fuacilirv and the 303-8 Mixed Wasre Storage Fuctliry.
The /83-H Solar Evaporation Basins, 2727-5 Nonradioacive Dangerous Waste Siorage
Facility, and the 300 Area Solvem Evaporaror are all permitted for the final closure process.
There is a schedule to permit all other interim status Hanford units under this finat status permit,
The schedule is outiined in the M-20 series of milestones of the Tri-Party-Agreement (TPA).

2.1 RCRA Permit Modifications

Interim status permit modificanions are governed bv WAC 173-303-803(7), while final status
permit changes are governed bv WAC 173-303-830. A nouce of intent (INOI) is required to be
submitted to Ecology no less than one hundred fifty davs prior to filing an application for a permit
or permut revision, WAC 173-305-281.3.b. Permut revisions will be required for any expansion of
a faclity, to include an enlargement of the land surface area of an existing facility, the addition of
a new dangerous waste management process. or an increase in the overall design capacity of
existing dangerous waste management processes at a faciity. An interim status permit change
application may be approved bv default as early as sixty davs after Ecology receives the

application, WAC 173-303-805 7.a.i, or it may go through an undetermined period of
clarification, public comment and arbitration.

A final status permit modification requested by the permittee will fall into one of four classes,
WAC 173-830.4. Class one modifications mayv be implemented no more than seven calendar days
prior to notifying Ecology. Class one modifications do not substantially alter the permit
conditions or reduce the capacity ot the facility to protect human health or the environment.
Exampies of class one modifications include: administrative and informational changes, equipment
replacement or upgrading with functionally eguivaient components, an increase in the frequency
of procedures for monitoring, reporting, sampiing, or maintenance activities by the permittee, etc.
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A class 2 modification involves a sixty day public comment peried and a public hearing. No later
than ninety days after receipt of the class two modification request, Ecology must either:

1) approve the modification request, with or without changes or 2) deny the request or 3)
determine the request must foilow the class 3 modification procedure or 4) temporarily approve
the modification or 5) delay their decision for up to thirty davs. Class two modifications apply to
changes that are necessary to enabie a permittee to respond. in a timely manner to common
variations in the types and quantities of the wastes managed under the facility permit,
technological advancements, and changes necessary to comply with new regulations, where these
changes can be implemented without substantially changing design specifications or management
practices in the permit. Typicai class two modifications include changing the type of training
given, a change in sample analysis procedure. or removai of equipment from the emergency
equipment list. '
Class three modifications require the same pubiic notification and comment pertod as class two
modifications, however they are reviewed with a greater degree of scrutiny. Class three
modifications substantially aiter the facility or its operation. Some class three modifications
include an extension of final compliance date. a change (n ground water monitoring parameters
and action levels or the addition of a compiiance monitoring program,

In the case of other modifications not explicitly listed in WAC 173-303-830 Appendix I, the
permittee proposes and justifies a modification class. Ecoiogy determines if the proposed
modtification class is appropriate. and then tollows the procedures outlined above for the
modification ciass selected.

2.2 M-33 RCRA Permitting

All facilities considered for modification by alternative 3 of M-33 are etther permitted in an
intenim status under RCRA or are not permitted at all. The permit status of these faciiities is as
follows: T Plant (interim status treatment and storage of mixed waste), the Maintenance and
Storage Facility (interim status to treat and store sodium contaminated equipment, currently a
petition is being prepared to cancel MASF's part A as no RCRA operations have occurred at
MASF to date), Fuel and Materiais Examination Facility (not permitted under RCRA), the Grout
Facilities in 200E (currently under interim status. however extensive effort has been expended
prepanng a part B permit, DOE/RL-38-27), and the proposed Modular Dry Vault Storage
Faciliues (not permitted). The WHC RCR.A permitting organization estimated it would take on
the order of months of etfort and a cost of approximately $500.000 to obtain a change to an
interim status permit, compared to vears of etfort with a cost running into the millions to change a
final status permit. Therefore all M-33 related modifications should be done under interim status.
This wiil require immediate action in some cases to redirect efforts toward modification of the
interim status permits before the "final status” permitting proceeds much further. For example,
efforts to cancel the existing MASF part A permit should be discontinued if MASF is to be used
to support one of Hanford's treatment or storage missions.
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3. Permitting for Possession. Use and Disposal of Any Source of Radiation

The authority to possess. use and dispose of radionuciides 1s denived directly from the Atomic
Energy Act for DOE faciiiues. State authorities do not have junsdiction over the DOE's
operations with radionuclides. unless the radionuclides are mixed with a dangerous waste. The
state regulations listed in the general background pertaining to possession, use and disposal of any
source of radiation are therefore not appiicable to the Hanford operation, or any of the system
upgrades proposed by this M-33 study.

4.0 Air Emissions
4.1 Radionuclide Air Emissions

The Hanford Site Wide Air Emissions License number FF-01 issued by the Washington
Department of Heaith, covers radionuclide air emissions. At this time it s expected that the
system upgrades proposed bv M-33 will require only mimor permitting efforts for radionuclide air
emissions such as submitting Notices Ot Construction {(NOCs) to the Washington Department of
Health and seiection of the best available radicnuciide control technologies per WAC 246-247-
070. This is due to the relativelv low level of potental air @missions associated with the
repackaging of various waste sireams covered by M-35 when compared to the potential air
emissions of operating a plant such as PUREX. which 1s currently covered by the Hanford Site
Wide Air Emussicens License. This permut change process would likely take six months, cost on
the order of $100,000 and couid cover all proposed M-33 changes.

4.2 Hazardous Substances Air Emissions

The Hanford Site is appiving for a site wide Air Operating Permit. to be issued by the Washington
Department of Ecology in accordance with their new requirements listed in WAC 173-401.
Permitting activities required for a change in this license will involve submitting a NOC, and a
pubiic review period as outlined in WAC 1753-401-720 & 725 This permit change process would
also likely take six months, cost cn the order of $100,000 and could cover all proposed M-33
changes.

S. National Environmental Protection Act (NEPA) / State Environmental Protection Act (SEPA)

Based on the programmatic extent of the svstem upgrades proposed by M-33, it is recommended
that an Environmental Impact Statement (EIS) be prepared without expending the resources to
conduct an Environmental Assessment (EA) and taking the risk an ELS may eventually be
required.

A threshold determination is required for any action which is not categorically exempt under the
SEPA rules. Although a SEPA environmental checklist is not required to be filled out by an
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applicant (WAC 197-11-513.1 b), it is routine tc submit a completed checklist with all SEPA
applications to assist the lead agency in making their threshold determination. During the
threshold determination process. the responsible official reviews the proposed project,
environmental checklist, and any other available information. and determines whether the project
will have any probable significant adverse environmental impacts. Specific items which must be
considered when making this threshoid determination are listed in WAC 197-11-330,

If significant adverse environmental impacts are probabie. an Environmental Impact Statement is
required and a Determination ot Significance (DS) is issued (WAC 197-11-360). If there will be
no significant impacts, or the impacts can be mitigated. a Determination of Nonsignificance
(DNS) 1s issued (WAC 197-11-340).

During the threshold determination process the lead agency mav consider mitigative measures that
the agency or the applicant will implement which would reduce or eliminate the significant
environmental impacts of a project. [f ail significant environmental impacts are eliminated. a
mitigated DNS can be 1ssued (WAC197-11-350).

The WHC NEPA permitting organization estimated that preparing an EIS would rake 9-12
months and cost on the order of $100,000  The EIS would then be used by the Department of
Ecology to determine whether the M-33 project will have anv probable significant adverse
environmental impacts, If an EA were conducted first. and the lead agency determined that the
project was likely to have significant adverse environmentai impacts, a decision of significance
would be issued and an EIS would be required.

6. Solid Waste Transportation

There are packaging, labeling and size limitations for shipments of waste between major Hanford
areas over public roads or the rail system. Shipments north of the Wye barricade are not required
by law to be done per Department of Transportation (DOT) requirements because the public does
not have access to these roadways. however current company policy requires these shipments to
either comply with all DOT requirements or use controls which have been shown to provide
equivalent safety margins. [fa shipment south of the Wye barricade can not comply with all DOT
requirements, for either economic or technical feasibility limitations, then a road closure is
required and a Safety Analysis Report for Packaging (SARP) may be required. WHC-CM-2-14.
The major limitation to solid waste shipments over public roadways is the container's maximum
external dose. If the external dose is above a specified level, the shipment will be scheduled for a
low traffic volume time of the day and the road will be closed to public access during the
shipment. Similar road closures are currently being used to transport liquid waste between the
300 and 200E areas and cost approximatety 33,000 for the added security.

If either MASF or FMEF are selected to process a major portion of the M-33 waste stream and

route 4 where used to transport this waste back and forth, either major maintenance needs to be
done immediately or significant road reconstruction wouid be required after a few years of heavy
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truck traffic. If, on the other hand. the rail svstem where used to transport this waste, only
routine rail maintenance would be reguired. Currently the rail system between the 200, 300 and
400 areas is fuily maintained and significantlv under utilized. currently Kaiser Traffic
Management projects that oniy 480 rail cars will be transported over the rail svstem this vear.
Only one train crew is required to serve such a low voiume. and they are working at minimal
capacity. The waste would still be required to comply with DOT requirements. However, in the
event that it was not economically or technically feasible to tully comply, only short road closures
would be required at the crossings between the railway and roadways. These closures couid be
done any time, except during rush hours, and would not incur significant security related costs.

The Traffic Managemenr group has DOT certitied equipment. a DOT certified training program,
and procedures in place to rapidly respond to all rransportation requirements which may be
required by this altenative. They recommend that the rail svstem be used for programmatic
shipments to avoid major road work and to minimize the impact on roadway traffic due to road
closures incidental to high dose shipments or shipments of waste which can not feasibly complv
with all DOT requirements.

7. Summary

The longest lead times and pctentially highest permitting costs for the system modifications
proposed by this study are associated with RCRA permuts. [f existing facilities are to be used to
perform ail or some of the M-33 treatment, storage, or disposal functions, then the interim status
permits for these facilities shouid be modified on an as soon as possible basis. A significant
amount of future effort and expense can be averted by submitiing the NOIs to modify the interim
status permits before actions 1o obtain final status permits proceed much further.

The next significant permitting effort will involve satistying NEPA / SEPA requirements. To
minimize the time deifay associated with getting project approved under these acts, an
Environmental Impact Statement and an Environmental Checklist should be prepared promptly
and submitted to the Washingron Department of Ecology for the proposed waste processing
facilities. It 1s important to get an early start on this process as it can take several years to
complete according to the SEP A handbook published by the Washington Department of Ecology.

Air emussion permitting wiil invoive submitting NOCs to the Departments of Ecology and Health,
answering public comments, and reviewing currently available technologies to select the best
economically feasibie technologies for the control of hazardous and radionuclide emissions. In
comparison to RCRA and NEPA / SEPA permitting efforts the air permutting should not be a
major obstacle.

Hanford has an existing transportation system which includes DOT certified equipment, training
programs and established compliant procedures for the transportation of oversized, hazardous and
radioactive payloads over public roads and the Hanford raitwavs. However the major roads are
currently in marginal condition and are already under a heavy daily commuter traffic load. To
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avoid significant road improvement costs and commuter traffic delays, the Traffic Management

group recommends using the raii system as the primary conduit for waste related traffic between
the major Hanford Site areas.
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EXHIBIT 6.6.1-2
LLCE EVALUATION
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Distribution of LLCE Containers
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850
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-E400
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+300 | |
=* , ; - 2490
220 220 ; | 220 —
200 ’ E
:
100 : | ; S
40
0 : il
#1 #2 #3 Ha #< #6 Greater Than #6
Container Desighaticn
Designation | Container Qutside Maximum Estimated Est. Weight
Number dimension Egquipment Size Weight Empty Loaded Fuily
{BxWxH) {OD x Length) Unshielded Shielded
(1) {Ib)
LLCE-1 48" x 50" x 36'4" 30.5" x 28 11,000 44 200
LLCE-2 48" x 50" x 52'4" 30.5" x 42’ 15,000 68,000
LLCE-3 48" x 50" x 70'4” 30.5" x 62’ 20,500 89,000
LLCE-4 66" x 66" x 70'4" 44 8" x 62' 30,000 117.000
LLCE-5 86" x 82" x 62'5" 60.95" x 42 43,200 116,500
LLCE-§ 86" x 82" x 70'6" 60.85" x 62' 51,300 148,300

Note: It is estimated that there is 3% of the total LLCE > Container LLCE-§
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Distribution of LLCE Volume
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1-8°0

LLCE CONTAINERS

Eslimaled # of Assuming Total Conlainer |Equip. Envelopé
Containers Assuming|2000 LLCE[ Container | Max Equip. Avg Equip. | Voluine for 2000 for Disposal Vol
1300 LI CE items lems |Volume (M%) | Envelope(M®)|Envelope (M| 11 CE ltems (M™)| 2000 LLCE itemns

LLCE-1 143 220 17 4 065 3768 143
LLCE-2 143 220 25 6 0 87 5,500 191
LLCE-3 429 660 33 8 1.79 21,780 1,181
LLCE-4 260 400 60 19 10.29 24,000 4,118
LLCE-5 143 220 87 24 10 38 19,140 2,283
LLCE-& 156 240 97 26 19 38 23.280 4,651
> LL.CE-B 26 40 120 8100 4,800 3,240
Totals 1,300 2,000 102,268 14,847

0 A9y “TyE-SI-WM-0S-DHW.



AHC-SD-WM-ES-341, Rev 0

LONG LENGTH CONTAMINATED EQUIPMENT (LLCE) CONTAINER EVALUATION

Container #1

Container #2

i | Yotwme M°! | Vatume M~
autside {inches)|48x£0x435 1T QuIsiae (inches)48xS0x627 | 28|
nsidat *4f inside| | 201
max. 2guo. sizel30.5x33 | 44 max. 2quic. 5izei30.5x304 | 81
! | ! | I \
Envelope Volume:| siameter length | M° Enveioce “/olume:! diameter |  length | M°
average i 18 2521 1 avarage | 12.24] 451 1
Maxumumj 22.30 328l 2 maximumi 191 502! 2
1 i I I ] i
o # | max a1am. |max .ength | D= | max giam. imax ‘engin |
a| 7.51 227 TE| 3 8t 34G|
18| 3| 192.381 10! 31 358|
18| 3] 228 75| 1 El 4321
201 Q| pi=i=] 121 8l 4631
211 3| 2321 121 Bl 4634 I
71 11 TE) . ‘4] 3 462 | !
18| thll 175 i 2871 34 3571 |
184 11 1734 221 2 3861 |
a0 1] -84l 221 ]l 435| ]
a1 1] 2851 241 Ell 464 | \
239 *4 251 2831 284 3| 47014 f
581 17 2e4| i 280 3] 450 |
381 -7 281 ‘ES) ; : 271 34 4911 |
701 *7 2510 ‘£31 ; 47 111 4721
7 e 27111 4z 111 477
T2l 1725 3151 444 111 4814
2334 18 0Bl 2281 45§ 111 302! |
732 19| 2671 571 171 4601 |
T4l 221 32¢l 7510 19| 38%| |
98| 21.75] 318 ! 75| 19 4261 !
7001 221 248 771 181 431} |
1021 22131 3171 7Bt 181 4731
104| 22.51 310 79I 151 4871
1031 22.51 210 301 19| 495]
53| 181 4661
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Container #3
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| “Yalume M-
outside (inches)|48x30x343 | 331
inside I 27
max. 2quio, size|30.3x744 ! 3
i
Envelope VYolume:| ciameter lengt | M°
averagel 15 518| 2|
maximum}| 27! 5381 sl
| |
D= Tax diam.  |max 'enqin
1 2 3T
2l 3 5501
Ef| 3l 78|
H 4| 3684
5 <| 381t
71 3l 3601 {
5 M 5251 i
161 1 34| |
171 3 358]
28| 3 3751
kL) H 5001
30] Ell 311]
a1l 3§ 5481
22 at 3611
13 3l 5651 1
14| ai 5771
35| 31 715)
36] 2 3671
P 2531 11 198}
46 i 517!
47 11 365|
18 4 3681
49| 14 5721
5Q 11 6101
51 11 558
32 11 366
g3 11 371
34 11 3741
55 [ 3851
58 1 5971 ]
26 11 5971 i
57 11 5971 i
594 111 321) i
501 121 392
52 13| 507
51 13 507
53 14 705
54 14 307
56 16 382
a1 19 533
32 19 535
33 19 549
34 13 555
35 19 564
EL 19 366
87 19 546 \
38 19 353 !
a9 19 566 )
30 19 361 )
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Container #4

F | voiume M°|

Qutside /incnes)iE6xEEx843 | 301

nsiaet | 48!

max. 2quID. Sizeiddx74d i 19y

‘ ]

Snvelope Volume:! diameter | lenatn M
averagei 40! 200! 10
maximurni 421 7401 7

! [ |

=K | max qam. |maxength |

101] 61 27

1201 321 155)

2371 15| 166

254| 18| 2671

252 st 184

2581 111 242]

‘58] 43| 54|

152 43 29¢)

2271 43| 2951

2071 41] 044

* 250 36) 321/

1201 261 2221

281 261 90|

1271 261 440

1281 261 4521

141§ 40| 59|

138| 40! 480|

125 421 187l

<211 eki] 491

1221 24| 382

1241 24| 568

1254 14| 3B5]

132} 381 5871

133 394 523l

1344 38l 5401

1361 40| 3171

1371 40| 399]

138l 101 3651

139| 40 314

1401 40 186

142 21 359

143 41 552

144 41 87

146 42 545

147 42 544

148 az 7ag

1a9] aZ 592

150 42 362

151 a2 583

153 a3 584

154 43 558

155 43 585

157 43 633

158 43 536

159 44 596

60 24| 568




33] 9] 5611

22{ 191 35771

34| 194 5761

241 19 57860

76 20 3761

251 23 5001 k
2431 24| 2541 i
105] 241 566 i
1061 24| 7124 !
108l 25 349| I
110| 25 3641 i
111 7 3661 i
2501 271 3984 i
112 271 57 :
112 271 EEED i
115 28] 077

2441 271 5361

1171 301 3971

T181 20] 3841
234l 221 335] '
2384 19 362 ]
119] ] 5154 :
2491 1 3331 i
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Container #5
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Comainer #8

l | Vaume M| | volume M*}
gutsida iincnes)|86x82x750 a7 outsige {incries)|86x82x346 S8l
insidei l 69 | inside| 781
max. 2quic. sizel60.85x304 | 24 i max. 20up. size|60.85x744 351
| | | l [ |
Znveigoe Vaiume:| diameter | langth | M3 | Zaveiope Voume:| diasmeter | length M3
average 1] 310 101 average | 31 579 19 |
maximum 30| 4821 22| maximum ! 541 7031 25
i | | 1 |
02 | maxdiam  |max tengin | e |  max aiam  |max length
2161 141 223 531 48| 505§
61) 15| 1361 164 49| 5091 j
2081 47| 289 ! +88) 34} 5124 )
162 47| 3781 1 591 301 213
45| 48| 1591 | *89| zd| 5134
212| 471 211| | 74} ) 516}
2314 159 278l 2011 0l 5214 f
66/ 49 +g7| 7T 31 5461
-571 501 2281 209 351 553t
! “88i 501 2661 -501 14 5741
r -75 21 278 216 | 582!
3 178) 511 308 “BE| a9 sa7]
| 35| 51l 2821 -741 51 aa}
1 34| 521 244 17l 0| 5924
+851 534 2241 +9a| 3 5571
2321 53 265) :92| 35] 303t
220! 53k 294 971 57 216
1871 341 493 1821 32 530
1951 574 2931 1931 55 §30
198{ 574 2014 il 3C 534
199 301 1274 1801 3t 360
200 501 482} 172 30 &82
248 391 <80l 73 50 582
247 46 02! 1911 54 703
81 51 711
z40] 38 745
1861 330 714
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Greater than LLCE-6 Detail

estimated
container size

equip # dimension (inches) in’ ft” anvelope M” |75% > envelope

179 97 .92"882.56 8,544 508 3.787 107 188

242 65.5"824 81 2.580,581 1,531 44 77

255 91.627464 31 3.901.71 2.258 54 112

203 74.75*312.5 1,746,113 1,010 29 20

204 79.297544 25 4.050.238 2.344 86 118

208 172.5*383.5 11,411,522 5.604 187 327

246 71.567868 4 444 BB4 2,572 73 127

total 34779775 1 20,127 370 gc7
average 4,968,539 2,875 81
| 120

Assumed Container Velume M™
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EXHIBIT 6.6.1-3

WASTE ISOLATION PILOT PROJECT WASTE
ACCEPTANCE CRITERIA
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Exhibit 6.6.1-3

1. Waste Acceptance Criteria for the Waste Isolation Piiot Plant, Remote Handled TRU

In 1978 and 1979, a U.S. Department of Energy (DOE) Steering Committee developed the
Waste Acceptance Cntena (WAC) for the Waste Isolation Pilot Plant (WIPP). Revision 4.0 of
the WAC document consolidates and clarifies the existing criteria and requirements for the safe
handling, preparation for transportation, and empiacement of TRU waste in the WIPP. The
Remote Handled (RH) cask requirements have not yet been finalized, but are included only as
guidance for generator and/or storage sites. Final requirements will be included in the WAC after
the NRC approves the RH Cask Satery Analvsis Report for Packaging (SARP).

Waste generator and/or storage sites need to certify their waste to the following four subsets, as
'discussed under each criteriorvrequirement in section 3.0 of the WAC and outlined in Table B-1:

. WIPP Operations and Safetv Criteria

. Transportation: Waste Package Requirements
RCRA Reguirements

Performance Assessment (PA) Crrteria

+

The WIPP Operations and Sarery Criteria were developed to ensure safe handling of wastes at the
WIPP. Site certification plans and procedures incorporate process and administrative controls.
and may include tests on individuai waste packages to accomplish certification. WIPP authorities
will reveiw and approve certification and QA pians.

The Transportation: Waste Package Requirements are from the Certificate of Compliance (CC)
issued by the NRC, which references the Transuranic Package Transporter-II (TRUPACT-1I)
SARP. WIPP authorities will not complete waste package requirements for RH-TRU wastes
until the NRC approves the RH Cask SARP and issues a CC  The preliminary requirements
derived from meetings with the NRC and the RH cask SARP are summarized below.

The RCRA regulations, as they apply to the WIPP, include Standards for the Owners/Operators
of Treatment, Storage, or Disposal (TSD) facilities that are codified in 40 CFR Parts 264 and
265. These require the owner/operator to obtain a chemical and physical characterization of the
waste, and ensure that the waste shipped to the facility is the waste specified on the shipping
manifest. The generator must satisty these RCRA reguirements before making a shipment of
waste to the WIPP.

The Performance Assessment Criteria are for the characterization of waste used in the WIPP
experimental waste program. The RH TRU system has not been subjected to testing or any
operational readiness review scrutiny to date. Therefore it is likely that the first shipments of RH-
TRU to the WIPP will meet these criteria whiie latter shipments will not have to meet them.

Section 4.0 of the WAC define the TRU waste certification Quality Assurance Program (QAP).

WIPP authorities modeled the QA requirements after American Society of Mechanical Engineers
(ASME) Quality Assurance Program Requirements for Nuclear Facilities (ASME NQA-1), DOE
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Order 5700.6C, and EPA’s guidance document QAMS-005/80. Hanford shall assure that their
QA plan will allow oniy certified waste to be shipped to the WIPP. The QA requirements
pertaining to transportation shall be addressed in a site-specific Transuranic Package Transporter-
II (TRUPACT-II) Authorized Methods for Payload Control (TRAMPAC) plan. The site-specific
Quality Assurance Project Plan (QAPjP) shall address QA requirements pertaining to the RCRA
and PA.

The DOE regulators of WIPP have the authornity to grant or suspend the TRU waste generator
and/or storage sites' authority to certify waste to the WAC. The steps required for a site to obtain
waste certification capability include:

. The internally approved site certification and QA pians are submitted to the DOE/WPIO
for approval. ,

. The Waste Acceptance Cnterna Certification Committee (WACCC) reviews and evaluates
the adequacy of the plans.

. After resoiution of any comments or concerns the DOE/WPIO and the WACCC gramt
conditionai approval.

. WIPP authorties conduct an initial certification audit.

. The results of ail these actions are considered before granting formal approval of these
plans and granting cerufication authority.

. WIPP authonties conduct periodic audits and surve:ilance to ensure continuing

compiiance with the certification QA pians.

The DOE Order 3820.2A, "Radioactive Waste Management." requires that waste generator
and/or storage sites must comply with these criteria and requirements before shipping waste to
the WIPP. The consoiidated WIPP critenia and requirements are presented in Section 3.0 and
summarized in section 3 1 of the WIPP WAC and the following table 3-1.

TABLE 3-1
SUMMARY OF WASTE ACCEPTANCE CRITERIA AND REQUIREMENTS, RH-TRU'

WASTE CONTAINER REQUIREMENTS / CRITERIA

WAC Cntenor/ WIPP Operations and | Transportation: Waste RCRA Performance
Requirement & Safety Critena Package Requirements { Requirements | Assessment
Section TRAMPAC/RH-Cask® Criteria
Waste Type A, Noncombustible RH Cunister No Additional None
Containers 3.2.1 Requirements

Waste Package RH Cunister RH Canister None None

Size3.2.2
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TABLE 3-1 (Cont.)
SUMMARY OF WASTE ACCEPTANCE CRITERIA AND REQUIREMENTS, RH-TRU'

WASTE FORM REQUIREMENTS / CRITERIA (CONT.)

WAC Criterton/ WIPP Operations and Transportation: Waste RCRA Performance
Requirement & Safety Criteria Package Requirements | Requirements | Assessment
Section TRAMPAC/RH-Cask® Criteria
Waste Package Axial Pintle Axtal Pintie None None
Handling 3.2.3
Immobilization < 1% Below 10 Microns None No Additional Same as WIPP
3.3.1 < 15% Below 200 Microns Requirements Operations
Liquids Only Residual Liquids (see < | Volwne Percent No Additional <1 Volume
332 definitions in section 3.3.2.1) Requirements Percent
Pvrophenc < 1% Radionuchides. < /% Radionuclides, See Section Same as
Marenials No Non-Radiwonuci:de ~No Non-Radionuclide J.3.53 Transportation
333 Pyrophenes Pyrophorics
Expiosives and Not Permutted. 49 CFR {73 Explosives and See Secrion No Addinonal
Compressed Gasses | Subpart C and G Compressed 3.3.5.3 Requirements
3.3.4 (Guses are not permiited
TRU Mixed Huzardous Waste must be Currosives are net WIPP RCRA No Additional
Wastes reported permitted ParisA & B Requirements
333 Permit

Applicanions,

WAP, NMD
Specific Acuwvity > 100 nCiig TRU Same as WIPP Operations None Same as WIPP
of Waste <23 Ciliter total Operations
336
WASTE PACKAGE REQUIREMENTS / CRITERIA
Waste Package < 8,000 {bs RH-Cusk TBD None None
Weight
34
Nuclear Criticality <600g < 325 gleusk None Same as
(Pu-239 FGE) Transportauon
342
Pu-239 Equivalent < 1000 PE-Ci/ puckage None None None
Activity ‘
343
Surtace Dose Rate 95 % < 100 remvhr RH-Cask TBD and DOT None None
344 5% < 1000 remvhr Package Limuts
Removable Surface | <50 pCilI00 crr alpha None None Same as WIPP
Contamuination <450 pCi180 cm’ betu- Operations
345 gammu
Thermal Power < 300 Watts/canister RH-Cask TBD None None

3.4.6
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TABLE 3-1(Cont.)

SUMMARY OF WASTE ACCEPTANCE CRITERIA AND REQUIREMENTS. RH-TRU'
L ——— -

WASTE PACKAGE REQUIREMENTS / CRITERIA (CONT.)

WAC Cnterion/
Requirement &
Section

WIPP Operations and
Satery Criteria

Transportation: Waste
Package Requirements
TRAMPAC/RH-Cask"

RCRA
Requirements

Performance:
Assessment
Cntena

Gas Generation Vented RH-Cask TBD None SNL Test Plan
3.4.7

Labeiing ID Number, DOT RH-Cusk TBD TBD None

348

DATA PACKAGE REQUIREMENTS / CRITERIA

Data Package Certification, WHWIS RH-Cask TBD TBD None
Certification Information, Data Formas

3.3.1

| - Lumitung parameters are shown in hofd italics.
2 - RH Cask limits nave not been tinaiized.

2. RH-TRU Canister and Transportation Cask

All RH-TRU will be sent to WIPP in a RH-TRU canister overpacked in a transportation cask. The
RH-TRU canister is a right cylinder with a maximum outside-diameter of 26 inches, maximum
fength of 121 inches and has 2 pintle for axial lifting. RH-TRU waste containers shall be
noncombustible and meet, as a mim:mum, the structural requirements and design conditions for
Type A packaging as contained in 49 CFR 173 412, In addition, all RH-TRU waste containers
shall be certified to the WIPP approved specifications and shall be used, handled and stored in a
manner that 1s expected to maintain their Type A packaginy specification from the time of

certification to emplacement in the WIPP.

Rockwell drawing H-2-91273A RH-T shows a RH-TRU canister design currently under
development, see Figures 3-5.6 & 7. It can be either packed directly or used as an overpack.
When used as an overpack it can hold three 55 gailon drums. The maximum loaded weight is

8,000 Ibs and the approximate internal volume 1s 25 £ (0.7 m*).

The overpack used for contaminated RH TRU waste canister shall have an outside diameter of 28
inches, a maximum length of 133 inches, a maximum design weight of 10,000 pounds, and shall

be provided with a pintle for ax:al lifting.

D.8-¢2
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3. RH-TRU PROCESSING AT THE WIpPp

Canisters will be recerved by the RH-TRU processing side of the WIPP. They will be loaded onto
a road cask transfer car, processed through the hot cell and inspected. Next they will be loaded
into a facility cask, onto a facility cask car and sent to the underground waste handling shaft. For
all of the above ground operations see Figure 3-1.

Once the canister/facility cask reaches the underground repository room, it will be transported by a
forklift to a waste transfer machine, see Figure 3-2 and Figure 3-3. The waste transfer machine has
an emplacement mechanism which pushes the RH-TRU canister out of the facility cask and into
the horizontal, sleeved bore hole in a sidewall of the underground repository room, see figure 3-3.
The waste transfer machine then foilows the canister with a shield piug. To hold everything in
place a stop bar is installed. The stop bar is heid in place by two long rock boits with nuts, see
Figure 3-4.
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Figure 3-4
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EXHIBIT 6.6.1-4

STORAGE REQUIREMENTS FOR RH AND CH TRU
LLMW AND GTC 3 AND HLW CONTAINERS
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E
M3

PERCENT

8.569

3.18%

41,316
380

21.832
7,288

491
1.893

56%
1%

30%
10%

0%
0%
1%
3%

73.211

96,480
277
380
650

27.14%

98%
G%
1%
1%

98,387

41,038
1.554
42,327
4,378

36.47%

46%
2%
47%
5%

89.292

177
144 ,
15

33.10%

53%
43%
1%

336

2.4
1.1

0.12%

69%
3%

3.5

0.00%

A
CATEGORY M2  PERCENT
HIGH LEVEL WASTE
CANISTERS 8,568 2.94%
TRU WASTE
FORECAST REMOTE HANDLED 40,662 51%
EXISTING REMOTE HANDLED 8.072 10%
REMOTE HANDLED TRU
REMOTE HANDLED TRUM
REMOTE HANDLED TRU SUSPECT
FORECAST CH -LARGE CONTAINERS 21.832 27%
EXISTING CH -LARGE CONTAINERS 7.299 9%
CONTACT HANDLED TRU
CONTACT HANDLED TRUM
CONTACT HMANDLED TRU SUSPECT
PRE-70 BURIED DELETED 109,000 M3 - 0%
CONTAMINATED SOIL DELETED 32,000 M3 0%
EXISTING CH -SPECIAL CASE 491 1%
FORECAST CH -SPECIAL CASE 1.892 2%
OVERPACKS (2 TIMES RH TRU/TRUM WASTE)
SUBTCOTAL 80.248  27.58%
LOW LEVEL MIXED
FORECAST REMOTE HANDLED RH 96.302 87%
EXISTING REMOTE HANDLED RH 8,227 T%
FORECAST CH -LARGE CONTAINERS 8s8 1%
EXISTING CH -LARGE CONTAINERS 5,825 5%
SUB TOTAL 111192  28.21%
GT CATEGORY 3 LLMW
FORECAST REMOTE HANDLED RH - LLW 41,035 %
FORECAST REMOTE HANDLED RH - LLMW 1,554 2%
FORECAST CH - LLW 42327 47%
FORECAST CH - LLMW 4,376 5%
SUB TOTAL 89.282  30.68%
MISC. MATERIALS
CONTAMINATED METALLIC SODIUM 1,159 85%
UNIRRARIATED URANIUM 144 11%
MISC. SOURCES 60 4%
SUB TOTAL 1,363 0.47%
Cs/Sr CAPSULES
CESIUM CAPSULES 24 §9%
STRONTIUM CAPSULES 1.1 31%
5UB TOTAL a5 6.00%
TOTAL 291,006 100%

SOURCE
A = M-33 TPA MILESTONE FEBRUARY 23, 1985
E = M-33 TPA MILESTONE APRIL 21, 1995

INVENTRR XLS
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PRCCESS LCGIC RH AND CH LLMW AND TRU

THIS SECTICN PROVIDES THE LOGIC FCR WASTE VOLUME REDUCTION FOR
BCTH CH AND RH LLMW AND TRU

WASTE VOLUME PROJECTIONS TRU WASTE

RH 41,696 CUBIC METERS
CcH 28,131 CUBIC METERS
SPEZIAL CASE CH 2.283 CUBIC METERS NOTE 1
73210 CUBIC METERS
NUMBER CF TRU CONTAINERS 2.587
WITH AN AVERAGE PACKAGE SiZE CF 28.3 CUBIC METERS
PACKAGE YOLUME £.7 CUBIC METERS EXTERIOR MINUS INTERICR VCLUME
EQUIP ENVELOPE 3.5 CUBIC METERS NOTE 2 :
HARD EQUIPMENT 4.3 CUBIC METERS
VCID YOLUME 14.2 CUBIC METZRS

PACKAGE YOLUME iS5 SIZZ REZCUCED TC FIiT N TC STANCARD PLYWCCD BUOXES
NQ NET VOLUME REZUCTICN IS CONSICERED WITH THE REPACKAGED CONTAINER 'WASTE
RH'WASTE 15 SiZE REDUCED AND PACKAGED IN 200 L CRUMS CR A WIPP CANISTER

CH WASTE IS SIZE RESUCED AND REPACKAGED IN 200 L ORUMS FCR SHIPMENT TQ 'WRAP *
SEGMENTS PLACED iN CRUMS iS MCRE ZFFICIENT THAN 'WHEN PLACED IN A WIPP CANISTER

ESTIMATED VCLUME OF 3iZE REDUCED /K TRHY 14,584 CUBIC METERS NCTE 3
ESTIMATED VCLUME OF RH IN CANISTERS 17,168 CUBIC METERS

AT PERCENT ~LLL 85%
ESTIMATED VOLUME OF RH CANISTERS Q.48 30,640 CUBIC METERS

8ASED ON NET RATIO CF INT WCL 70 EXT VCL

ESTIMATED VOLUME OF SIZE RESUCED CH THU 9,454 CUBIC METERS

ESTIMATED VOLUME OF CH IN 200 L DRUMS 11,123 CUBIC METERS
AT PERCENT ~ULL a5%

ESTIMATED VOLUME OF CH 200 L DRUMS 0.56 16,860 CUBIC METERS

BASED ON NET RATIQ OF INT VOL TO £XT VCL

NCTES TRU WASTE

1. SPECIAL CASE CH TRU INCLUDED WITH CH TRU VOLUME
2. EQUIPMENT ENVELCPE VOLUME iS 50% VOID SPACE

3. VALUES ARE CONSISTENT EXCZPT FCR ROUNDING

WASTE VOLUME PROJECTIONS LLMW

RH 96,760 CUBIC METERS
CH 1,630 CUBIC METERS
TOTAL 98.230 CUBIC METERS
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PROCESS LOGIC RH AND CH LLMW AND TRU

RH LOW LEVEL MIXED WASTE

NUMBER OF RH LLMW CONTAINERS 2,180

WITH AN AVERAGE PACKAGE SIiZE OF 45.0 CUBIC METERS

PACKAGE VOLUME 9.0 CUBIC METERS EXTERICR MINUS INTERICR VCLUME
EQUIP ENVELQPE 11.3 CUBIC METERS NOTE 1

HARD EQUIPMENT 8.6 CUBIC METERS

VOID VOLUME 24.8 CUBIC METERS

PACKAGE VCLUME 1S $iZZ REDUCED TC SIT IN TC STANDARD PLYWOOD 8CXES

NO NET YOLUME RESUCTION IS CONSIDERED WITH THE REPACKAGED CONTAINER 'WASTE
CONTAINERS MAY 3E RECYLCED APPLICABLE TO BOTH RH AND CH WASTE

RH WASTE !S SiZE REDUCED AND PACKAGED IN A HIC (6.37 M3 VOLUME}

AS RECSIVED RH LLMW CONTAINS A FRACTION TQ BYPASS SiZE RECUCTION

FRACTION 3% n.6 CUBIC METERS CF ZQUIPMENT ENVELQPE
NET 'SIZE REDJUCED' TC STABILIZATICN/REPACKAGING 2.26 CUBIC METZRE
YCLUME IMPRCVEMENT ZUE TO SiZE REZUCTICN 0%

NOTZ 2
ESTIMATED YCLUME ZF SIZE RECUCED RH LLMW 24 130 CUBIC METERS
SSTIMATED VCLUME COF RH IN HICS 28.459 CUBIC METERS

AT FERCENT FULL 35%

EXTERNAL VCLUME CF HIC3 38,488 CUBIC METERS

RATIC INTERANAL TO EXTERNAL VCLLUME

CH LOW LEZVEL MIXED WASTE

NUMBER OF CH LLMW CCNTAINERS 58

WITH AN AVERAGE PACKAGE SIZE TF 28.3 CUBIC METERS

PACKAGE VCLUME 5.7 CUBIC METERS EXTERICR MINUS iNTERICR VCLUME
EQUIP ENVELCPE 71 CUBIC METERS NOTE 1

HARD EQUIPMENT 3.5 CUBIC METERS

VCID VOLUME 15.6 CUBIC METERS

CH WASTE IS SIZE REDUCED ANC REFACKAGED IN 200 L DRUMS FOR SHIPMENT TC WRAP 2A
SIZE REDUCED WASTE WILL 3E REPACKAGED AS FOLLOWS.

DEBRIS 50% 245 CUBIC METERS

PARTICULATE 50% 245 CUBIC METERS

ESTIMATED VCLUME OF SIZE RESUCZD CH LLMW 489 CUBIC METERS

ESTIMATED VOLUME OF CH IN 200 L DRUMS 575 CUBIC METERS
AT PERCENT FULL 85%

ESTIMATED VOUUME OF CH LLMW IN CRUMS 0.66 871 CUBIC METERS

BASED ON NET RATIC OF INT VOL TO EXT VOL

NOTES
1. EAUIPMENT SNVELCPE YOLUME 1S 50% VOID SPACE
2. VALUES ARE CONSISTENT EXCERT ~CR ROUNCING
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MATERIAL BALANCE BASED ON REVISED INVENTORY

REMOTE HANDLE TRU SMALL AND LARGE CONTAINERS DWG NC 950020
1,340 M3 ANNUAL YOLUME

STREAM NUMBER

FEZD 1 1,340 ALL VALUES IN M3

AFTER ND ASSAY 15 1,840

CONTAINER 17 1,840

WASTE 16 1,164

CONT. VOL. REDUCTICN 12 3a8

CONT. REPACK 13 455

WASTE AFTER ND 19 1,164

SORT WASTE

RESTRICTED 1§ 53 5% OF STREAM (18)

SORTED REJECT 20 1.1C8

SI1ZE REDUCTION

21 g24 23% VCLUME REDUCTION
STABILIZED WASTE 22 TZ8 IN WIFP CONTAINER 18,841
CONTAGT HANDLE TRU IN LARGE CONTAINERS DWG NO 953078
1,466 M3 ANNUAL VOLUME
STREAM NUMBER
FEZD 1 1,485 ALL VALUES iN M3
AFTER ND ASSAY 8 1468
CCNTAINER g 14€8
WASTE 12 880
CONT. VQOL, REDUCTION 10 293
CONT. REPACK 1 348
SCRT WASTE
RESTRICTED 14 40 3% COF STREAM (12)
SCRTED REJECT 13 800 MINCR LOSS OF VCLUME

SiZE REDUCTION
15 400 50% VCLUME REDUCTION

WASTE TQC DRUMS 16 440
ODRUMMED WASTE 2 517 IN 200 L ORUMS 11,124
CONTACT HANDLE LLMW IN LARGE CONTAINERS DWG NO 950017
76 M3 ANNUAL VOLUME
STREAM NUMBER
FEZD 1 76 ALL VALUES IN M3
FEED 3 76
CONTAINER 4 76
REVMATBL
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MATERIAL BALANCE BASED ON REVISED INVENTORY

WASTE 9
CCONT. VvOL. REDUCTION 5
CONT. REPACK 7
SIZE REDUCTION

10
SORT
DE3RIS 14
PARTICULATE 11
WASTE TC CRUMS (11 & 14)
DRUMMED WASTE 18

REMCTE HANDLE LLMW AND LLCE

STREAM NUMBER
Fz=D 1
FEED 2
CCONTAINER 4
WASTE 10
CCONT. VCL. REQUCTICN 8
CONT. REPACK 3
SCRT
REDUCTICN BYPASS 11
TQ SIZE REDUCT 12
SIZE REQUCTICN
SIZE RECQUCED 13
CCMBINED WASTE
TO STABILIZATICON 14
PACKAGED WASTE 17

53
15
18

21
11 §0% CF STREAM (10}
11 50% CF STREAM (10Q)
21

25 IN 200 L DRUMS3

DWG NO

4 500 M3 ANNUAL VOLUME

4 500 ALL VALUES IN M2
4,500
4 200
2.700

300
1.053

' d

54 2.% OQF WASTE (10)
2,117 80% OF 'WASTE LESS (11)

1,058 50% RESDUCTICN

1,112

1,309 IN HIC's 28.137
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RH TRU STORAGE REQUIREMENTS

Storage Requirements, RH TRU

FEED

PRODUCT

RH RH RH STORAGE PRQCESS STORAGE  NET
YEAR TRU SUSPECT TRUM REQMTS RATE WIPP STORAGE
1984 1,464.2 733.3 2,218 2218
1685 103.4 30.3 2,412 2.412
1986 38.5 90.5 2,541 2,541
1997 1.7 133.8 2678 2,575
1998 28.9 115.7 2.318 2.819
1999 24.8 124.7 2,869 2,269
2000 2438 133.3 3,127 - 3,727
2001 1.7 144 3 2,789 488 3E8 3.145
2002 1.7 167.4 1,988 970 1,069 3.087
2003 1.7 1713 707 1,488 2,138 2.345
2004 1.7 40674 2,837 1,939 3,563 3,400
2008 1.7 7,736.3 8,638 1,835 4 288 13.824
200¢ 1.7 7.704.9 14,403 1,935 8,413 20.316
2007 1.7 368.3 12,832 1,83¢ 7.838 20370
2008 1.7 3247 11,218 1,938 263 20.482
2008 1.7 348.2 9,628 1,838 1C.288 20,316
2010 48.8 444 2 8,181 1,82¢ 12.113 20.294
2011 51.2 5275 5820 1,938 13,23¢ 20.258
2012 51.0 8342 5,568 1.93% 14,8684 20,530
2013 518.8 1,004.3 5,180 1,838 16.289 1,838
2014 5208 1,064.5 4,736 1,838 17,314 22,510
2018 §40.7 1,25882 4785 1,83¢ 19239 23,586
2018 £43.3 1.281.3 4,742 1,938 20,584 25,408
2017 840.7 1,204 4 4,748 1,928 22.085 25.837
2018 791.4 B73." 4273 1,938 23,514 27.787
2019 833.8 8436 3.811 1,338 24,840 28,780
2020 386.4 808.3 3,063 1,938 28,263 29.428
2021 §20.8 B41.3 2,286 1,939 27,790 30.078
2022 513.4 675.3 1,540 1,939 29,215 30,753
2023 310 347.9 1.938 20.640 30.684Q
8,116 - 33,580
41,696

AFTER YEAR 2001 IT INDICATES YEARLY GENERATICN RATE

ANNUAL AVERAGE PROCESSING RATE 1,939 M3

REPACKAGED WASTE IS IN WIPP CANISTERS 30.640 M2

RH SIZE REDUCTICN FACTOR 28.5% 73.5%
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Sheet3 CH TRU STORAGE REQUIREMENTS STOREALL XLS

Storage Requirements, CH TRU

Large Cont. Large Cont. Speciai  Special PROCESS PRODUGT NET
YEAR CHTRU CHTRUM CHTRU CHTRUM STORAGE RATE STORAGE STORAGE
1994 7,476 - 433 1 7,970 7.870
1995 71 - 68 Q 8,109 8.109
1998 63 - 43 1 8,229 8.220
1997 - - 13 4] 8.222 8.233
1928 - - 13 g 8,248 8,248
1939 - - 37 a 8,283 3.283
2000 - - 218 4 8,503 . 8.503
- 2001 - - 7 0 8,124 3€8 196 3.240
2002 - - 44 aQ 7455 733 sag 3.043
2003 - - 38 a 5412 1,089 1478 7.538
2004 - - 38 1 4385 1,468 1.8680 8.248
2008 - - 38 2 3,523 1,468 2.745 8.202
2008 - - 36 9 2,137 1,468 3.228 5.283
2007 - - 38 g 716 1,468 4213 5.202¢
2008 - - 42 3 Zs 738 4,708 4737
2009 - - 42 9 3 48 4,733 4763
2010 - - 34 2 i 37 4753 4734
2011 - 34 2 28 a8 4773 4303
2012 - - 28 2 23 31 4799 4318
2013 864 1,277 113 2 233 2,081 5387 8.120
2014 84 1,277 110 g 433 2.951 6,584 7477
2015 876 1277 110 ) 848 2,051 8.081 8.728
2018 876 1.277 104 G 851 2.051 8.173 10,028
2017 a7a 1,277 104 0 1.058 2,351 10.275 11,325
2078 878 1277 38 a 1.288 2,051 11,373 12.831
2019 875 1277 98 0 1,453 2,051 12,470 13,823
2020 876 1.277 91 2 1,652 2.051 13.567 15.279
2021 876 1,277 91 0 1,848 2.051 14 884 16,510
2022 76 1,277 1 ! 2,039 2,081 15.781 17.300
2023 14 - Q 0 (@ 2,054 16.863 16.360
16,359 12,772 2,328 55 31,514
SIZE REDUCED VCLUME 16.2369
31,514 1,468 1,468 53.5%
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Storage Requlrements, RH TRU and CH TRU

RH Rit RH RH Large Conl Large Cond. Speclal  Speciai CH TOTAL TREATMENT PROCESSE NET

YEAR TRU  SUSPECT TRUM STORAGE CHTRU CHTRUM CHTKU CHTRUM STORAGE STORAGE RATE STORAGE STORAGE
1594 1.048 448 1.496 7,476 - 493 1 7970 9 466 9,466
1985 103 124 227 7 - 311 a 139 9832 9,632
1996 39 124 163 63 - 48 1 m 10,166 16,106
1997 2 168 170 - - (K} 0 13 10,289 10,289 N
1998 27 180 177 - - 13 a 13 10,479 10,479
1899 23 158 184 - - 37 0 37 10,700 10,700
2000 25 838 168 731 - - 216 ] 220 11,651 11.651
2001 2 538 179 718 - - 7 a 7 11,526 851 552 12,078 :
2002 2 538 201 741 - - 44 Q 44 10,608 1,703 1,657 12,265 5
2003 2 538 206 746 - - 56 a &6 8.857 2,654 3,314 12,171 :fc g
2004 2 538 4087 4.607 - - 38 1 39 10,098 3,408 5523 16,621 ]
2005 2 538 7738 8.278 - - 36 2 3a 15,009 3408 7.733 22,742 on
2006 2 5638 1,705 8,245 - - 36 g 45 15.894 3405 99842 29,836 .D
2007 2 538 67 907 - - 36 ] 45 17,440 3,406 12,15 29,582 §
2008 2 538 325 BG5S - - 42 9 5 14,951 3.405 14,360 29312 1
2009 2 538 346 886 - - 42 9 51 12,483 3,405 16,5670 28,052 D}
2010 2 538 444 984 - - 34 2 36 10,098 3,405 18,779 28.877 c',J
2011 49 538 628 1,115 - - 34 2 36 1.844 3,405 20 688 28,832 4=
2012 51 538 634 1.223 - - 28 2 30 5,691 3,405 23,198 28,888 .r—*
2013 51 538 1,005 1.594 864 1,244 113 2 2,268 6,136 3,405 25407 31,543 -
2014 519 536 1.064 212 BG4 1,247 110 0 2,251 7,103 3. 4056 27616 34,718 52
2015 521 1,259 1.780 876 1,277 10 0 2263 7,740 3,405 26,826 37,5666
2016 641 1282 1,923 876 1,297 104 0 2.257 8514 3.405 32035 40,649 =
2017 641 1,173 1,814 878 1,277 104 0 2,259 9,182 3.405 34,244 43,426
2018 - - - 876 1.277 Bl 0 2 250 8028 3,405 36.453 44,481
2019 - - - 876 1.277 58 0 2,250 64873 3,405 38.663 45,636
2020 - - - 876 1,277 &1 0 2,244 5712 3,405 40,872 46,584
2021 - - - 876 1,277 91 0 2,244 4.651 3,406 43.081 47,633
2022 - - - 876 1.277 g1 0 2.244 3,350 3,405 45,291 468,681 '
2023 - - - 14 - 0 0 15 0 3,405 47,500 47,500

3762 8070 25 864 16,359 12772 2328 85 73210
41.696 31514 34056
3210 3405
Rt TRU REDUCTION 26 5% WEIGHTED SR FACTOR 64 0%
CHAIRDREDUCTION 46 5%

REVISION £ AU2{195
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RH LLMW STORAGE REQUIREMENTS

Storage Reguirements, RH LLMW
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TREATMENT PROCESSED NET

YEAR RHLLMW STORAGE RATE STORAGE STORAGE
1684 5,108.2 5,108 5.108
1985 9171 6,025 8,025
1656 504.5 6,930 6,930
1897 1,382.5 8,313 8,213
1998 1,08€.3 9,269 3,268
1688 1,118.3 10.488 10.488
2000 11440 11.832 11,532
2001 1,283.5 11,871 1,128 480 12.321
2002 1.5687.4Q 11,188 2,280 1,380 12,237
2003 18077 3,420 3,278 2558 12.115
2004 27970 77 4,500 4,489 12.215
2005 2.531.0 5,847 4,500 g8.2¢8 12.145
2006 2.485.2 3.806 4,200 3.0s8 11,203
2007 27034 2.009 4,300 §.387 11.2C6
2008 25372 145 4,3C0 11697 11,342
2008 3.028.% (1,3258) 4,200 13,496 12,170
2010 38830 (2.27M) 4,300 15298 13.024
2011 azZeaz (2,504) 4,300 7085 14,282
2012 52322 (1.772) 4,300 18.888 17,122
2013 57072 (£85) 4,300 20.584 20,122
2014 8,588.7 1,454 4,300 22,484 23,988
2015 71672 4,181 4,200 24283 28,484
2016 74203 7,081 4,200 26.093 33,183
2017 75743 10,185 4 300 27 88z 38.057
2018 2.973.9 8,644 4,300 29692 38,336
2018 29043 7.048 4,300 31,491 3g.z:8
2020 2,418 4 567 4,300 33.291 38257
2021 2,588.8 3.183 4,300 35.080 38,245
2022 3.018.2 1,673 4,200 36.390 38.563
2023 28274 0 4 500 38.689 38,689

88,780 96.760

VOLUME REDUCTION FACTOR

4,200 M3 PER ANNUM
60.0%

40.0%

0.8-37
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Sheet4 CH LLMW STORAGE REQUIREMENTS STOREALL.XLS

Storage Requirements, CH LLMW
TREATMENT PRQCESSED NET

YEAR CHLLMW STORAGE RATE STORAGE STORAGE
19¢e4 725 725 725
18495 22 747 747
1956 22 769 768
1887 22 791 781
1998 22 813 813
1999 22 83s 338
2000 22 8E7 857
2001 22 880 19 10 870
2002 22 344 38 30 ard
2003 2 8c9 57 31 8e8
2004 22 755 78 101 388
2005 22 704 78 142 842
2008 48 872 78 182 853
2007 2 619 ) 223 341
2008 22 Ses 7E 283 828
2009 22 319 78 203 314
2010 48 482 8 344 326
2011 22 428 TE 384 813
2012 22 374 78 428 7499
2013 22 321 76 4635 788
2014 48 282 78 506 798
2015 22 228 76 S48 785
2016 22 184 78 587 77
2017 22 120 78 827 728
2018 119 173 76 688 341
2019 93 190 76 708 88
2020 22 136 78 743 88s
2021 22 82 78 789 871
2022 48 54 78 830 883
2023 22 78 870 870

1,630 - 1,630
1,630 76 M3 PER ANNUM
VOLUME REDUCTICN FACTCR 46.6% 53.4%

C.8-38



6€-8°0

Sheets GTC 3 STORAGE R« JUIREMENTS STORE£. . XLS

Storage Requirements, GTC i .
CHLLIMW RHLLMW  CHLLW RHLLW CHLLMW RHLLMW CHILIiW RHLLW

Generation Generation Generation Generation NET NET NET NET
YEAR Rate Rate Rate Rate STORAGE STORAGE STORAGE STORAGE
1994 50 14 - 24 50 14 - 24
1995 2 - - 0 52 14 - 25
1996 2 - - 1] 55 14 - 25
1997 33 - - 0 88 14 - 25
1988 33 - - 0 120 14 - 26
1999 94 - - 0] 215 14 - 286
2000 48 - - 0 263 14 - 26
2001 46 28 283 284 309 43 283 310
2002 138 28 850 850 446 71 1,133 1,160
2003 168 28 1,416 1.417 615 499 2,650 2,577 =
2004 179 85 2.550 2,550 794 184 5,099 5127 & :
2005 149 85 3,399 3,400 942 269 8,499 8,526 &
2006 205 142 5,382 5,383 1,147 411 13,881 13,909 '§
2007 205 142 7.365 7.366 1,352 552 21,246 21,275 e
2008 220 142 7,082 7.083 1,573 694 28,329 28,357 L
2009 220 142 6,516 6,516 1,793 836 34,844 34,873 %
2010 136 57 2,266 2,267 1,828 892 371N 37 140 -
2011 107 28 1416 1,417 2,036 921 38,527 38,556 X
2012 78 14 708 709 2,114 935 39,235 39,265 ¢
2013 252 65 947 814 2,365 999 40,182 40,079 e
2014 249 62 238 106 2614 1,061 40,420 40,185
2015 249 62 238 106 2,862 1,123 40,659 40,292
2016 233 62 238 106 3,086 1,184 40,897 40,398
2017 233 62 238 106 3,329 1,248 41,135 40,504
2018 218 62 238 106 3,547 1,308 41,374 40,610
2019 218 62 238 106 3765 1,369 41,612 40,716
2020 203 62 238 106 3,968 1,431 41,851 40,823
2021 203 62 238 106 4171 1,493 42,089 40,929
2022 203 62 238 106 4,374 1,555 42,327 41,035
2023 2 - - 0 4376 1,585 42,327 41,035
4,376 1,655 42 327 41,035 4 500 1,600 43,000 41,500

REVISION A 4i27195



WHC-SD-WM-ES-341. Rev 0
WIPP CANISTER

REMOTE HANDLED TRU WASTE IN WIPP CANISTERS

WIPP CANISTER ESTIMATED 200 LITER DRUM

INSIDE DIAMETER 24 INCHES INSIOE DIAMETER 22 INCHES

INSIDE HEIGHT 102 INCHES INSIDE LENGTH 34 INCHES

VOLUME 26.70 CUBIC FEET VCLUME 7.48 CUBIC FE=T
0.7586 CUBIC METERS 0.212 CUBIC METZRS

THREZ CRUMS

VOLUME OF CANISTER 22.44 CUBIC FZ=7

CQUTSIDE DIAMETER 25 INCHES 0.635 CUBIC METERS

CUTSIDE HEIGHT 121 INCHES

VCOLUME 37.18 CUBIC FEET

1.053 CUBIC METERS

ASSUME STORAGE VCLUME iS5 25 INCHES 3Y 25 INCHES 8Y 122 INCHES
TCRAGE VOLUME 1.35 CUBIC METERS
STCRAGE AREA 0.437 SQUARE METERS
PACKING EFFICIENCY
85%
NET VCLUME 0.543 CUBIC METERS

INCREASE IN VCLUME USING WIPP CANISTERS [ 19% |

OVERALL HEIGHT INCLUCES THE PINTLE

ANNUAL VCLUME CF RH TRU 'WASTE 673 CUBIC METERS

85%

0.240 CUBIC METERS

AT 85% PACKING EFFICIENCY 1.056 CONTAINERS PER ANNUM

ANNUAL VCLUME CF CANISTER BASED CON CPTIMUM STORAGE REQUIREMENTS

ANNUAL NUMBER OF CANISTERS

MINIMUM STORAGE VOLUME PER CANISTERS
TOTAL ANNUAL STORAGE VCLUME
QOPERATING YEARS

TOTAL STORAGE VOLUME

ANNUAL STCRAGE AREA
TOTAL STORAGEZ AREA

WEIGHT LIMIT QF A SINGLE DRUM MAY BE AS HIGH AS 380 KG

WEIGHT LIMIT OF A WIPR CANISTER MAY BE AS HIGH AS 3,600 KG
WIPP CANISTER WEIGHT IS ASSUMED TO BE GROSS WE!GHT

ESTIMATED WEIGHT OF CANISTER HAS NQT BEEN ASSUMED

D.8-40

1,058
1.35 CUBIC METERS
1,428 CUBIC METERS
215
30.696 CUBIC METERS

461.2 SQUARE METERS
9.915 SQUARE METERS

838 POUNDS
7,334 POUNDS
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RH LLMW CONTAINERS

HIGH INTEGRITY CONTAINER (HIC)

TENGTH § Fe=T
WIDTH 5 FEST
HEIGHT 5 F=Z
VCOLUME 225.00 CUBIC FEST

6.372 CUBIC METERS

VOLUME QOF CONTAINER
QUTSIDE LENGTH 5.69 FEET
QUTSIDE WIDTH 567 FEST
QUTSIDE HEIGHT 5.57 FEET
YOLUME 305.71 CUBIC FEET
8.658 CUBIC METERS
INTERICR/EXTERICR RATIO
MINIMUM FLOCR SPACE PER RIC
2.93 SCTUARE METERS

PACKING EFFICIENCY 85%

NET VOLUME 5.42 CUBIC METERS

ANNUAL VCLUME

RH LLMW SIZE - RESDUCED 1,125 CUBIC METERS
NUMBER OF CONTAINERS 208

TCTAL CONTAINERIZED VOLUME 208 CUBIC METERS

DRUM VOLUME INCLUDES PACKING EFFICIENCY

0.74

ORUMS CONTENTS TO 8E RESACKAGED IN A RIC AT NO CHANGE IN VOLUME

REQUIRED HIC'S 208 CONTAINERS PER ANNUM
EXTERICR VCLUME CF A HIC 8.66 CUBIC METERS
ANNUAL YOLUME REQUIRED 1,788 CUBIC METERS

TOTAL YOLUME OF CONTAINER BASED CN CPTIMUM STCORAGE REQUIREMENTS

ANNUAL NUMBER QF CONTAINERS

MINIMUM STCRAGE VOLUME PER CONTAINER
TOTAL ANNUAL STORAGE VOLUME
OPERATING YEARS

TOTAL NUMBER OF CONTAINERS

TOTAL STORAGE VOLUME

D.8-41

208

8§.66 CUBIC METERS
1,738 CUSBIC METERS

215

4,466
38,664 CUBIC METERS
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CH TRU IN DRUMS

CH TRU WASTE IN LARGE CONTAINERS WILL BE SIZE REDUCED AND REPACKAGED IN DORUMS

DRUM SIZE (STANDARD)

DIAMETER 183 Feg]
HEIGHT 2.83 FEST
VOLUME 748 CUBIC FEST

0.212 CUBIC METERS

ASSUME SQUARE FLOCR AREA AT 2 FEET BY 2 FEET

QUTSIDE LENGTH 2.00 FEET
CUTSIDE WICTH 2.00 FesT7
CUTSIDE HEIGHT 2.83 FEET

STCRAGE VCLUME 11.32 CUBIC FEET
0.321 CUBIC METERS

INTERIOR/EXTERICR RATIC 0.26
PACKING EFFICIENCY 85%
NET VOLUME 2.18 CUBIC METERS
ANNUAL VOLUME
CH TRU SIZE - REDUCED 440 CUBIC METERS  INCRUMS
NUMBER OF DRUMS 2.444
TOTAL STORAGE VOLUME 783 CUBIC METERS
FLCOR SPACE REQUIRED 309 SCUARE METERS

DCES NOT CONSIDER STACKING

TOTAL VOLUME COF CONTAINER BASED CON OPTIMUM STCRAGE REQUIREMENTS

ANNUAL NUMBER OF DRUMS 2,444

MINIMUM STORAGE VCLUME PER CRUM 0.32 CUBIC METERS
TOTAL ANNUAL STORAGE VOLUME 783 CUBIC METERS
CPERATING YEARS 21.5

TCTAL NUMBER OF CRUMS 52,341

TOTAL STORAGE VOLUME 16,844 CUBIC METERS
TOTAL STCRAGE AREA 19,545 SQUARE METERS

0.8-42
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o

CH LLMW IN DRUMS

CH LLMW IN LARGE CONTAINERS WILL 3E SIZE REDUCED AND REPACKAGED IN CRUMS

DRUM SiZE (STANDARD)

DIAMETER 1.83 FEZT
HEIGHT 2.83 FEET
VCLUME 7.48 CUBIC FE=T

0.212 CUBIC METERS

ASSUME SQUARE FLCCR AREA AT 2 FEZT BY 2 FEET

QUTSIDE LENGTH 2.00 FEET
QUTSICE WIDTH 2.00 FEET
QUTSIDE HEIGHT 2.83 FEET
VCLUME 11.33 CUBIC FEEY

0.321 CUBIC METERS

INTERICR/EXTZRICR RATIC

PACKING EFFICIENCY 85%

NET VCLUME 0.18 CUBIC METERS

ANNUAL VOLUME

CH LLMW SIZE - REDUCED 23 CUBIC METERS
NUMBER CF DRUMS 128

TOTAL STCRAGE VOLUME 40 CUBIC METERS
FLOCR SPACE REQUIRED 47 SQUARE METERS

DCES NOT CONSIDER STACKING

0.68

IN DRUMS

TOTAL YOLUME OF CONTAINER BASED ON QPTIMUM STORAGE RECUIREMENTS

ANNUAL NUMBER OF DRUMS

MINIMUM STORAGE VOLUME PER ORUM
TOTAL ANNUAL STORAGE VYOLUME
CPERATING YEARS

TOTAL NUMBER OF CRUMS

TOTAL STCRAGE VOLUME

TOTAL STORAGE AREA

0.8-43

126
0.32 CUBIC METERS
40 CUBIC METERS
21.5
2711
8§70 CUBIC METERS
1.008 SQUARE METERS
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HLW CONTAINER STORAGE

HLWN CANISTERS WILL BE RECEIVED AND STORED ONLY

EACH CANISTER CONTAINS 1.26 CUBIC METERS OF WASTZ

EACH CANISTER CONTAINS APPROXIMATELY 2.34 TONNES CF VITRIFIED WASTE
HEAT DISSIPATION RATE BASED ON YEAR 2005

HIGH LEVEL WASTE CANISTERS (EXTERNAL)

DIAMETER 2.05 FeoT
HEIGHT (OVERALL) 15 FEST
VOLUME 5364 CUBIC FEST

1.5688 CUBIC METERS

CCTNTAINERS 'WILL BE STCRED IN RACKS OF THE FOLLCWING APPROXIMATE DIMENSIONS

NUMBER CF CONTAINERS PER RACK

g

RACK SiZE WIEBTH g Fz=7
LENGTH g FE=T
HEIGHT 18 FE=T NOTE 1
AREA 81 STUARE FEZT
2.29 SQUARE METZRS
ACCTZS3 WAY AT 3 FEZT WIDE 45 SCUARE FEET v
1.27 SCUARE METERS
TOTAL AREA PER RACK 3.27 SQUARE METERS
TCTAL VOLUME PER RACK 16.22 CUBIC METERS
ALCD 22 PERCENT FOR HANOLING 408 CUBIC METERS NQTEZ
GRCSS VOLUME 20.40 CUBIC METERS
ANNUAL HLW CONTAINERS 383 CCNTAINE=RS
ANNUAL HL'WV RACKS 40 RACKS
ANNUAL FLOCR AREA 142 CUBIC METERS
ANNUAL VCLUME 814 CUBIC METERS
OPERATING YEARS 19
TCTAL NUMBER OF RACKS 758

TOTAL STORAGE VOLUME 15,460 CUBIC METERS

NCTES
1. INCLUDES 3 FCCT PLENUM BELCW CANISTERS
2. INCLUDES QVERHEAD SPACE FCR CRANE ACCESS

0.8-44
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EXHIBIT 6.6.1-5

CESIUM AND STRONTIUM CAPSULE STORAGE
HEAT TRANSFER CALCULATIONS

0.8-45
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EXHIBIT 6.6.1-5

CESIUM AND STRONTIUM CAPSULE STORAGE
HEAT TRANSFER CALCULATIONS

The cbjective is to store cesium and strentium capsules in a secondary containment
device while providing acequate heat remcval to maintain interior capsule temperatures at

acceptable levels.

Studies on capsule temperature distributions (PNL 7136} show that a 200-watt single
capsuie being cooied by ceonvection in air has an internal temperature distribution similar to
that shown in Figure 5.3 of PNL 7186. For the typical centeriine temperature of 3C0°C to
350°C,m the out surface temperature would nct exceed 150°C, and the salt - metal interface
ternperature would be about 200°C.

The only identified constraint on internai capsule temperature is that the sait - metal
interface of a Cs capsule should be nc more than 400°C (WHC-SD-HWV-E3-044). The actual
estimated interface temperature for convective cooling (22°C; see PNL 7196, Figure 5.3) is
well under this limit. Individual capsules vary considerably in heat generaticn rates, and ic
be conservative the following calculations assurne a T, of 15C°C, corresponding to the salt -
metai interface temperature of abcut 200 °C, though this is much less than the maximum
permissibie interface temperature of 400°C. This is necessary as capsules with higher than
average heat generation rates will ce hotter overail, with higher than average T, and an
interface temperature higher than 200°C. Adding a secondary containment barrier, such as
pice casings arcund the capsules in the FAA stcrage array at FMEF wouid add an additional
barrier to heat transfer. This means that he germissikle outer surface temperature of the
secondary containment barrier would be slightly less than the capsule T, of 150,C; assume a
value of 140°C {see the calculations for mare detailed discussion of this point).

The capsule temperature profile assumes a heat generation rate of 200 watts. In 20086,
average hat generation rates of the capsules will be as fcllows:

Sr Capsule 185 Warts
Cs Capsule 145 Watts

Accordingly, the PNL data for a 200 Watt Cs capsule are adequateiy conservative for
the overatl future capsule heat generaticn rates for both Cs and Sr capsuies. Actually, these
values decrease steadily over time due to radicactive decay. See the attached figure
showing capsule heat generation rate decreases over a 30 year span.

1,577 Cs and 640 Sr capsules are to be stored in a tube bank array.

The cumulative heat generaticn rate Q from all capsules is Q = 335,000 watts (year
2C06 basis). The heat removal rate is set equal to Q and the outer capsule temperature is
constrained to 150°C (corresponding to the secondary containment cuter surface
temperature of 140°C). Using an iterative process, the overall heat transfer coefficient and
the air velocity can then be determined.

Convective heat transfer calculaticns based on empirical correlations for cylinders in
transverse airflow indicate that the required airflow is 33,000 cfm. The calculations also resuit
in determination of the following parameters:

- Heat transfer coefiicient (overall) 13 W/m’K
- Nominal Air velocity in capsule storage area: 170 f/min
- Resuitant outlet air temperature: 65°C

The resuits assume:

1. Uniform T, for all tubes, Actually, it known that T, will not be uniform; however, hotter
capsules can be place din the tube bank near the air entrance, and cooler (lower heat
generation) capsules can be place din the tubes downstream, to more closely attain
aven T, distribution in the bank.

0.8-46
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Uniform air cross flow over the tube bank. Forced convection may be required to
provide necessary air movement in all regions of the capsule storage space.

Further calculations will be required to more accurately assess whether this system
would function adequately as a passive cooling system. it is likely that air ducting

around the individual capsule - containing tubes and appropriate arrangements of

plenums and a stack would provide adequate draft for a passive system.

0.8-47
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Cs & Sr Capsule Hear Transter

Parameters: [ | ; | |
NL= ; 321 | ‘ : {
NT= : 3411 [ i ‘ i !
Tinr= I 13 Jidegress C . i i
D= | 0.0762!m | '
SL=5T= 0.407'm i ;
Ts= 1401degress C | !
N= i 301 i i
air (Tinf = 43 degress C): densitv= 1,108 xg/m3 i
s : o= 10081 ]/%g K i
i Jdanvisc= ¢ 1.75E-051ml/s .
i k= I 27SE-RIW/mK
: iPr= 0.705
air (Ts = 130 degrees C: Pr= 0.6881

Heat Transfer Calculations:

169.201{/min

Y= ¢ 0.8398Imvs !{manually adjusted parnmeter)  Equvaient to:
Vmax= 1.0382 'm/fs '
ReD max= 15091 Average heat generation per casule:
| : Deczmbper 31. 1994 values
Since the spacing of the C= : 0.261 Sr ©260.071W
tubes is relatively wide. use m= . 0.5i Cs : 192.391W
equatlon constants for: ‘n= : 037! /2= 29 vears for 3r
isolated tubes. : 30,17 !vears for Cs
Nub= 36.31 Values 12 vears later:
h= i 13.11W/im2 K Sr X 195 251W
Ts-To= 74.31degrees C Cs C 146.191W
deltaTim=1 35.21degrees C Cumuiative heat generation:
q'= 1 30413 1W/m Number of Sr capsules: ' 640
tupe length= ! 4.42'm I 'Number of Cs capsules: 1577
q (W)= ' 333495/(shouid be equal to 3534951W) 'Sr capsules: 124949TW '
! ! ! : :Cs capsuies: 2305461 W
i i ‘Total; ! i 355495i1W

'Heat generation per capsule unit length:

'Sr capsules: | 382.5311W/m

Cs capsules: | 281.72'W/m

()
(9]
1
n
i
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EXHIBIT 6.6.1-6
HIGH-LEVEL WASTE CANISTERS CANYON FACILITY
STORAGE HEAT TRANSFER CALCULATIONS
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EXHIBIT 6.6.1-6

HIGH-LEVEL WASTE CANISTERS CANYON FACILITY
STCRAGE HEAT TRANSFER CALCULATIONS

1.0 CANISTER HEAT GENERATION RATES/TEMPERATURE PROFILES

Verifiable data on high-level waste (HLW) canister heat generation rates and intemal
temperature profiles are limitec. Engineering Study EROG65ES, Hanford Waste Vitrification
Plant Project, Interim Storage Facility for Hanford Waste Vitrification Piant Canisters,
Evaluation of Alternatives. ICF Kaiser Hanford Company, 1990, gives a value for heat
generaticn of a typical HLW canister of 1,000 W for a 10 ft. long, 2 . diameter canister. This
information is of minimal value because a design basis was not provided. The heat
generation rate of vitrified HLW is time dependent, but a time reference was nct provided.

information is provided in a Westinghouse Hanford Company document WHC-SD-WM-
EV-104, Revision B (Draft), Figure -1, which gives average radionuclide inventory in the final
waste glass forms. For high-levei waste, the chief (>39%) contributors to heat generation are
"Cs and ®Sr. The values in this table are based on a total glass velume of 9,400 m® which
is about 10% higher than the vclume of glass used as a study basis. Accordingly, these
values were adjusted to he stucy basis of 8,570 m® With these vaiues, caiculations indicated
a verifiable average neat generation rate of 77 watts per canister (see attached calculations).
This is in excess of an order of magnitude lower than the heat dissipation rate indicated in
the {CF Kaiser Hanford Company Study ER0685ES. Decay cf the heat generating isotopes
in the high-level waste glass will reduce the heat generation rate of the waste cver the years;
the attached figure indicates these decrease cver a 30 year pericd.

The ICF Kaiser Hanford Company Study ERQB65ES states that the acceptable
centeriine temperature of a canister is 738°F. corresponding to an outside surface
temperature of between 300°F and 600°F. These values are suspect however, the
conservative lower and vaiue of the cutside surface temperature (300°F) will be adopted with
application of an additional 50°% safety factor (i.e., it is assumed that as long as the outside
surface temperature of the canister does not exceed 200°F, the centerline temperature upper
limit will not be exceeded).

2.0 CONVECTION HEAT TRANSFER FROM CANISTERS

For the calculations. the heat transfer area (cylindrical surface area of the HLW
canisters) can be appreximately by extended vertical flat plates (the ratio of canister length to
diameter is low enough to permit this approximation) surrounded by ambient air which wouid
begin gentle upward paraile! flow (air supply to the canyon will be through a plenum under
the canister storage platform, and air will be exhausted through ducts near the ceiling of the
canyon, causing an overall upward movement of air). Both free convective and forced
convective effects are considered. Radiation heat transfer effects are expected to be
negligible due to: (1) the limited temperature gradients: (2) expected moderate surface
temperatures of the canisters; and (3) the geometry cf the canisters in storage where most
canisters mostly see only other canisters at similar temperatures.

Computations revealed that the chief mechanism of heat transfer would be free
convection. Assuming worst case summer conditions of an ambient air temperature of 100°F
in the canyon, the average surface temperature of the canisters would be only a few degrees
above this at 117°F. With air exhausted from the canyon at a rate of 200,000 cfm, the
exhaust arr temperature wouid be about 113°F. There is considerable flexibility in the air
exhaust rate that couid be successfully used in this scenano. For example, canyon air
exhaust rates as low as a few thousanda ¢fm wouid be adequate to keep the temperature of
the canisters and canyon air within acceptable parameters.

These calculations are based on the upper limit of canister storage capacity of a
canycen, with 240 racks in storage. However, only 40 racks per year will be produced starting
about 2005, so it would be six years before the first canyon would become fuil and the

0.8-57
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maximum air exhaust rate would be required. Alsc, the canisters would become
progressively cooler over the years as the heat-generating cesium and strontium decay, sc
air exhaust requirements weouid lessen over the years.
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Average Radionuclide Inventory in Final Glass Forms (Ci/m’)

Primary Hear Low-Lavel Waste: High-Lave! Waste High-Lavei Waste
Generating Glass Glass, WHC-SD-WM- | Glass, Current Study
Radionuciides I EV-104 Basis | Basis

Cs ! i3 3.700 | 1.060
“Sr | 43| 3,600 1 5,120
Total Voiume of Giass | 220.000 m’ ! 9,200 w' ! 3.370 m’™

Adapteg rom Taole 9-1, WHC-SD-WM-EV-104 Rev. B

*This value is derived from 2 table of HLL'W glass voiumes for TP A Milestone M-31, included in the data package,
“M-33 Waste and Matenais Inventory Preiiminary Informadon.” iansmined by C.L. Bergeson o 3.D. Ellington

and B.E. Bielicki, February 1, 1995,

Specific Activity and Decay Heat Generation Rates for Selecred Radionuclides
Radionuclice ; Hait-iir2 Speciic Actvity Decav Heat

I | (GGeneration Rate
! domrgy 1 (Cwg, | (WICH ! (BuwCin
YCs | 50 17 vears 1 92E~ld i 3 86E-01 | LOIE-D3 3 13E-03
“"Ba : 2322 munutes [ I9E-Z) F38FE-Q8 % 3 9IE.D3 ) 132E-02
C57"Ba 3017 vears 3 T4E=I14: 1 A9E-D2 1 A TIE.Q3 0 1 GLE-IZ
“Sr | S dvears I03E-1d1 [ 39E-0Z 1 1I6E-D5 0 3 23E.)3
Y J 54 [ nours 121E—i8 0 3 43E-05 ) 5.33E-05 - 1,39E-32
Sy | 28.5vears: 5. TE-14' 2 78E-02 1| 8.69E-03 | 2.33E-IC
-1, SD-RE-TI-:3 1, “Basis ard Values for Specific Activicy and Decay Hear

Adapted trom Tabie
Generation Rates for Selected Radionuciides”
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HL'W Caruster Heat Transfer

Paramercrs: i Average heat generation per camisicr:
Tin= 433 idearess C : ! ‘Decamber 31, 2004 value:
L= ‘ 1437m : i ! ! TTIW
Ts, aveg= 47 Jidegrees C (manually adjusted paramerer)  Itl/2= | 30| vears averags
air: : ‘kin vise= © L.77E)SIimAs | Value | Qtvears later::
Tr= ' JSIK = C 2ITE2IW/mK . ; TTIW i
To= ‘ 45.)idegress C Pr= ' 7.04E-01) g’ (W/m widthy= ! 361

; i i ; i i ‘
Heat Transfer Calcuiations: : : . 1 !
Forced convection effects (negtigible): ; : :
wint= : 0,063 mis (manually adjusted parameter)  Equivalent ta: 131 f/min
Ref 16,754 ‘ t : ‘ '
Since the coucai Revnolds C= : 0.6641 ‘ |
number is 300,000 m= . 0.5
the flow is laminar zlong o= ; 0.3331
the snure camuster leneth : : ‘ ! * |
NuDf= - 6 - ‘ -
Free convection effects: : . |
RalL= 2B2E-10 Gri= 3.T1E- 1O .
NulLa= 27 GriiRel"2= 32

: Both rez and forcea convesuon

are ¢f :moortance when this paramerer s ~ . |

Combined cffects: ‘ :
Nul= 328 ‘ ‘ |
h= ‘ 2.01W/ma. X i r ' i
q= . 36:W/m (should equal 16 Wim) : : i
Tatal heat transfer width within a 9 canister rack: 19 40im .q'(rack)= 6839 W \
Floor area asscciated with a 9 camuster rack: ! 5.95im2 I . i
Volumetnc flow rate of aur required per rack: 0.3871m3/s ior : 819icim i
Towl voiumetric tlow rate, with 240! racks in canvon: i : 196485 icim
Exhaust air temoeramure: : i 45 0ldegrees C (should 2qual 45 degrees C)

(G (A
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EXHIBIT 6.6.1-7

STORAGE REQUIREMENTS FOR
UNIRRADIATED URANIUM
AND MISCELLANEOUS MATERIALS

C.8-64
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Floorspace Required For Storage

AHC-5D-wWM-ES-341. Rev 0

UU Not for Sale

UU For Sale

Fuel Assemblies: (finished and unfinisted}

weight ({tons)

1,083

area required (sf)

14,500

pst (total 1s avg)

145|

Billets:

weight (tons)

1,034

area required (sf)

5.000

psf (totai is avg)

348

Low Eariched Uranium Trioxide Powder:

weight (tons)

744

area required (sf)

5,000

pst (total is avg)

805

[Misc. UU:

weight (tons}

area required (s

psf (total is avg)

—_—f 11—
1

Depteted Uranium Trioxide Powder:

weight (tons)

area required (sf)

psi (total is avg)

DU Meta| Slabs:

weight (tons}

23.38

area reguired (sf)

100

psf (total is avg)

4638

TOTALS

UU not for Sale area required(sf)

16,200 |

UU far Sale area required {sf)

12,000

Total UU Storage Currently on Site

28,200

0.8-65
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PROPQSED UNIRRADIATED URANIUM STORAGE LOCATIONS

FME=

Room# |Dimensionif} | Usable ** | Usable M® [Fioor Load Max (psf) |
226A 36718"15 324§ 30 230
226 6236715 1116] 104 230
404 22749715 539] 50 250
408 371415 2584 24 250
413 28*31+15 1124| 108 250
a01 30723%15 345 32 250
514 41°72*10 1440)| 134 250
507 50740724/ 1200] 112] 250
517 34°25°10] 425| 38| 250
523 74722°10| 314 761 250
524 25722*10} 78] 26 250 !
528 a3=22710| 473 44 250 i
808 517145*20| 4350 404 225 |
807 227128720| 1415j 132 228 |
504 227100720 1100| 102! 228 |
108 | 12724715 144 134 no :mit '
118 | 712715 a3} 4] no fimit
118 | 8712715 a8| 4] no limit
162 | E™17*15| 511 5{ nc jimit
116 | 1471Z2*15| 84| 3) Ao fimit
131 107400715j 2001 46| no lirmt

totais | 16.082 | 1,495 |

Ail liveicads can be considerably sxcesded for point loading. See appiicabte reference drawings.
Usatle areas are £0% of total floor space in each room.
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Dioxide Pellets, Powder, Fuel Pins, Fuel Assembilies & Uranium Metai

Triexide Powder:Current Storage Configuration
R otal Sallets hi
£3-gailcn arums 172 43
wt (Ib} 282.400 73.100
lbs/arum 1,700 1,700
numeer of stacks 22
area required (sf) 600 600
area ger stack (sh i 28
psf I 487
Misc. UU:Cyrrent Storage Configuration
' aral
storage 3Z-gallon drums
wt (1b) 7.480
area required (sf) assumed with overpack 1,000
Metal Slabs: Current Storage Configuratjion
el
boxes 11
wt (1B) | 46.772
wt/box (ib} 4282
area required (sf) 100
pst 468
Finished Fuel:Current Storage Configuration
gtat high 3 high
boxes 144 IEEE 156
wt (Ib) 1.306.000 1,559.727 246273
lbsibox 1.379 1,579 1,579
numper of stacks 548 494 52
Unfinished Fuei:Current Storage Configuration
o3l 2 high 1 high
boxes 338 205 134
wt (Il 300.000 181,418 118,584
Ibs/box 885 885 885
number of stacks 237 103 134
finished/unfinished fuet assembly area (sf) 14,500
)TOTAL URANIUM NOT FOR SALE 1 16,200 J

0.8-67
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Metal Biilets and Trioxide Powder for sale:

illets: Curren Confi ion
940 boxes stacked 5 nigh, 318 boxes stacked 3 high
total 2 high 5 high

wt {Ib) 2.068.000 522,754 1,545,248
boxes (gacnh) 1.258 318 840
wt/box (Ib) 1.644 1,644 1,844
numper of stacks 284 106 188
area required {sf) 6.000 2,163 3,837
area per stack (sf) 20 20 20
psf 242 - 403

w Eari d Trioxide Powder: Current Storage Configuratign
Trioxiae (o) | 1.488.C00
T-Hoppers (eacn) | 146
T-hopper empty {Ib) 20.000
uranwum/hopper {Ib} 10,192
area required (sf) 6,000
area per hopper (s 13
pst 735
tons r Areg R ireg
|TOTAL. URANIUM FOR SALE | 1.778 | 12,000 |

Assumption: Current storage cenfigurations wiil be used in new stcrage facility.

D.8-68



wHC-S0-WM-25-241 ) Rey o

' : : ! '

Figure 3-3 =t CESCIIFTICON | MATL /FEF
< ¢ AT i
1 aALThesar 1
= D3 AL 1
IR LR
P wTL MeTTLOTOM haT Gy TeR | 4K =Tk 3
= [ ITLesXE m, RATE, 5 WE . | ux weTr s
T ! SOTTMM MOTIITM maTT 4 T ! L .oy
s T 12 | AR wITE 8
v i CHEET )Gl TR Sa L VT aares 23
D! e RATE ST dkik L M il Fires a-etd 2%
Coal LEAN ATy dweg PLaTT L e D8 ! weTer de e 217

\ ik | s, e, W T g e
; N S ! ‘:r -
=4

1) | SAXATMCRE  Ukmmel o D1 P ad meei” e

i

el CTTUGm Tl § d fOk0 man U hp it

Tl MG aaeear a g | ol

S TVLED AR A mary h Fax Lag O, mm—

ST1 ML Tts Rauemdecad o s Yoy

1] Ivem Seal STUL S [y =
(1% 1wy memdt 54 L3 Ry 37 !
S 201 T ~a3TL SImTAnaS FLTEA A1TY [ messdTy !
4 . i .l ™ 2o 1 1la ewi. AT T

. EX i A Eifemy Bl

GaNEZRAL NCTE i

. STl . MokES | tkfax sy (SELD amO. ZTEMCRT, |
Lol matrmlD 2aes CMeka 36 33 M. mafiedss  emiif.
L VT 1IN
1ok WaCemEd hAfaIl e W 5 mefsman Cwe | emdTY
ATeCEway Wi, -
S AAMaEL mO MIMT . (TMOSLD  ZlaGOw  STEIL  aacPy -t
! ArelrrzaT i deeetr e Cw) ITATT X weBCIAT Y13, fwws
: RO waTI | A e alTLaTEl UMAGTWe CICDIT Teaid 5
DAMFACLY madsid Ty W TLA Cordaad wgot
Tl e LG TRUCAED A T MeACaadd ADCE ,  eem
[7 s TasasdTIil lUKZ 3 AMMMTED  IY  roscees Ow
3 - Taamasn AT T el THE SOTE L
Lo s e e e '
- WD "D TN MQAEETY O ey Jf. LTS im‘
el e WA IRk G TELALY edeCTIR m eer SRTERM,
T M W TeiaTh O el | W,
~ALPCLPY A0S Mems, DoaMel WD XY CLTTOMAN, FTY 10 mer’

T MRS Laam 7o SATORWE | AT m ﬁ-‘—ﬂ. STIREC
emCX wrw LudE wam 3, gl P oSt n....-xu

TALER e AT . -
4 Laklmmr ITIRL AATYE MTW LDGW Sl .-r AL L
LAMSTIITTE, AT LW TF Al g : T

-J_-.gm‘-um-ﬂa_uauay-mn-
MR T Dl Toeell

A ToMGL” TR TWUITE Sd o7 Mtemend,

B e
RRLATS P

. ™7
LHRREN T 5,0 e
i ‘.--——-- £
===
- p—
e i ——
[ O !
e Fa
K N 1 I aN, b, . Y - 1Y
ACCHNELL HANFCRD CPERaTICNs| ! A T T -t I IR
. ;. . ) |
= = - : : . D] e ) .
] DRAWING NG . H-2-91273-F | ot [ | t - i }.Qf;.“f.’?":_.i"?‘ I rALITY ASSURANCE LEVEL T
. I i Y Mi..-.n A Muroy ey re—
L REV . NC. & s , T e ) b e f——
| ¢ ST oo T ote 0. givess ] r—
i.’ "ahn, a7, of s A e [ 7 M S, . . i
—_— ) 4 l ‘I v e vt S T Fesen Sh - TAU
(g} MaMEPRATE T ey | LR R MASTE CONTRIN
ETIv v '-..;—.--:—-w_-—r.;_ —— \'_:_‘-_"_;__'ﬁ LS SEMBLY
— (=M
\ - " = -
SHIPPING  PALL S = -3“-'——"[ _...,:'z-..;m. =TT T
FEhLL s amm L woTX 7 St = =emee: T one el A-2-31273 R
i i A o
— i " L . i - ¢ i [ I '

D 3-68



_*—— - —
T=- =’ i 3 o ef vy Mok TR —r—— = e e i e E———
Ll pupieer bt ’w" 9;- o =
POLT_ el e 1mal 7 = '_-_ ﬂ:——’l— —_—
rosl i d T "W—__-" - p— ;n;I—l,:.“.:':l
NTEREEEY %;} 1
CEINCD Siswn o j | ]
Ml - e 2E
————
At i P
fonpp———tr
T “EAT SONYENSEY ALMD
r
e
BN EEEY AT
e
r
it
[ = |
| A - - — o mr w= = — T T, . -r. l!"‘.-
T - ! = s \:.‘.‘ _____ — e e — — = & $ . T
§ N SN !
1 - — " .
i T ~ —— i
) . “
] —-— '-.:-/ - mmmme T |
; - “
.
D
—_ — [ . e
\ i ‘ ! t ! i | v [ ) . ‘ | .
AN s atal i
H A g
Fx Ly ian



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF
	81.TIF
	82.TIF
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.TIF
	104.TIF
	105.TIF
	106.TIF
	107.TIF
	108.TIF
	109.TIF
	110.TIF
	111.TIF
	112.TIF
	113.TIF
	114.TIF
	115.TIF
	116.TIF
	117.TIF
	118.TIF
	119.TIF
	120.TIF
	121.TIF
	122.TIF
	123.TIF
	124.TIF
	125.TIF
	126.TIF
	127.TIF
	128.TIF
	129.TIF
	130.TIF
	131.TIF
	132.TIF
	133.TIF
	134.TIF
	135.TIF
	136.TIF
	137.TIF
	138.TIF
	139.TIF
	140.TIF
	141.TIF
	142.TIF
	143.TIF
	144.TIF
	145.TIF
	146.TIF
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.TIF
	160.TIF
	161.TIF
	162.TIF
	163.TIF
	164.TIF
	165.TIF
	166.TIF
	167.TIF
	168.TIF
	169.TIF
	170.TIF
	171.TIF
	172.TIF
	173.TIF
	174.TIF
	175.TIF
	176.TIF
	177.TIF
	178.TIF
	179.TIF
	180.TIF
	181.TIF
	182.TIF
	183.TIF
	184.TIF
	185.TIF

