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DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at (07:04:30.8 Page 1
~--- DATA LIBRARIES USED (File)
Master Radionuclide Data: 2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: ®

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F."s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: 3D

DITTY.IN

--— MASTER RADIONUCLIDE CONTROL LIST
C14 TCS9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kgfyr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 44E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

" ---- LIQUID RELEASE PARAMETERS

River Flow Rate, (fi3/sec): 1.2E+05  Months/Year Irrigated : 6.0E+00
Reconcentration Ratio  : 1.OE+00  Irrigation Rate

Mixing Ratio : 1.0E4+00  (liters/m2/month) : 1.5E-+02
V4
Input Prepared By: Date:

Input Checked By: Date:




Integrated population dose calculated for chronic liquid release

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8

Page 2

--—- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio-
nuclide

Period/ Period/ Period/ Period/ Period/

Activity Activity Activity Activity Activity

Ci4
38
43
48
"33
58
63
68
73
78
83
38
93
98
TC99
38
43
48
53
58
63
68
73
78
83

93

1.3E+00 39
1.3E+00 44
1.3E+00 49
1.3E+00 54
1.3E+00 59
1.3E+00 64
1.3E+00 69
1.3E+00 74
1.3E+00 79
1.3E+00 84
1.3E+00 89
1.3E+00 94
1.3E+00 99

33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00

1.3E+00 40
1.3E+00 45
1.3E+00 50
1.3E+00 55
1.3E+00 60
1.3E+00 65
1.3E+00 70
1.3E+00 75
1.3E+00 80
1.3E+00 85
1.3E+00 90
1.3E+00 95

1.3E+00 41
1.3E+00 46
1.3E+00 51
1.3E+00 56
1.3E+00 61
1.3E+00 66
1.3E+00 71
1.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 42
1.3E+00 47
1.3E+00 52
1.3E+00 57
1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.3E+00 82
1.3E+00 87
1.3E+00 92
1.3E+00 97

1.3E+00 100 1.3E+00 101 1.0E-01

33 1.0E+00 34 1.3E+00 35 L3E+00 36 1.3E+00 37 1.3E+00

1.3E+00
1L.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01
1129 33 S5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03

0 s et 0



43
48
53
58
63
68
73
78
&3
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
7% 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E.03

99 7.0E-03 100 7.0E-03 101 5.5E-04
U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
9 4.5E-01

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02
NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+Q0
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720, 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 51440. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420, 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 - 6120, 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4 48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
{GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240, 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450, 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870, 6.26E+02
86 7940. 6.42E+02 '
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360, 7.39E+02
93 8430, 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640, 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77TE+02
101 8990. 8.94E+02
102 9060. 8.96E+02
until ountal

144 . 12000. . 8.96E+02




Dose in units of persoﬁ-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: (6/21/96 at 07:04:30.8 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 -5
TC99  5.0E+02 3.1E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 15E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 5.4E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
{GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at (7:04:30.8 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LL Int. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 5.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulati?e
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 8

Maximum Dose Increment Received By Individual (rtem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  24E-07 1.1E-11 24E-07 5
TC99  2.7E-06 1.6E-12 2.7E-06 55
I 129 54E-08 1.7E-13 S54E-08 1
U 238 8.2E-07 1.7E-13 8.2E-07 17
TH234 86E-11 LI1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0

NP 237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0




DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int, UL Int. LL Int. Bone Su R Mazsro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4,5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01
TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E-+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00.
TC99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
1129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal  2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air .
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title; DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway QOvaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem,
that is the cumulative population dose received by the local population
with an assumed 70~yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
5 _ :
Cl4
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*%0.84,
&END
5
C1i4 5
1990. 0.0
4244, 0.0
4245. 0.0183
8995. 0.0183
8996. 0.0
1129 5
1990. 0.0
4244, 0.0
4245. 0.0001
8965. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244, 0.0
4245, 0.00023
8995. 0.00023
8996. 0.0
TCS9 5
1990. 0.0
4244, 0.0
4245, 0.1126
8995. 0.1126
8996. 0.0
U 238 5



1990.
4244,
4245,
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 1
—-- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: 8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: €))

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: 3H)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
C14 TC9 1129 U238 TH234 PA234 NP237
PA233

- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kgfyr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Imrigation Rate

Mixing Ratio : 1.0E+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:
Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6

Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio-
nuclide

Period/ Period/ Period/ Period/ Period/

Activity Activity Activity Activity Activity

Cl4

TC99

33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00

38
43
48
53
58
63
68
73
78
83
88
93
98

38
43
48
53
58
63
68
73
78
83
88
93
98

1.3E+00 39
1.3E+00 44
1.3E+00 49
1.3E+00 54
1.3E+00 59
1.3E+00 64
1.3E+00 69
1.3E+00 74
1.3E+00 79
1.3E+00 84
1.3E+00 89
1.3E+00 %94

1.3E+00 40
L3E+00 45
1.3E+00 50
1.3E+00 55
1.3E+00 60
1.3E+00 65
1.3E+00 70
L.3E+00 75
1.3E+00 80
1.3E+00 85
1.3E+00 90
1.3E+00 95

1.3E+00 41
1.3E+00 46
1.3E+00 51
1.3E+00 56
1.3E+00 61
1.3E+00 66
1.3E+00 71
1L.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 42
1.3E+00 47
1.3E+00 52
1.3E+00 57
1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.3E+00 82
1.3E+00 87
1.3E+00 92
1.3E+00 97

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

1.3E+060 99 1.3E+00 100 1.3E+00 101 1.0E-01

33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00

7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
7.98+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03

38

7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03

o e



U 238

43
48
53
58
63
68
73
78
83
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 71.0E-03
92 7.0E-03
97 7.0E-03

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
36 4.5E-01
91 4.5E-01
96 4.5E-01

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02
NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

/



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




DITTY i)ose Calculation Program \
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510, 3.34E+01
38 4580. 425E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 . 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840, 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4 07E+02
421E+02
4.35E+02
4.48E+02
4.63E+02
4.77E+02




DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 491E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940, 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990, 8.94E+02
102 9060. 8.96E+02
until until

144  12000.  8.96E+02




Dose in units of persoxi—rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.




DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC9  5.0E+02 3.1E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+0I 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 16E-02 2.1E-02 37E-02 ~ 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach 1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 5.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-remy;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  24E-07 1.1E-11 24E-07 5
TC99  2.7E-06 1.6E-12 2.7E-06 55
I 129 54E-08 1.7E-13 S5.4E-08 1

U 238 82E-07 1.7E-13 8.2E-07 17
TH234 8.6E-11 1.1E-10 2.0E-10

PA 234 29E-13 1.8E-11 1.8E-il 0
NP 237 1.0E-06 S5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Releasé TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2 4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E-+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00

TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

opulation Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air ]
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07

U 238 1.0E-12 6.3E-07

TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E-+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
5

Cl4

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,

&END

5

C14 5

1990. 0.0

4244. 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244, 0.0

4245. 0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244, 0.0

4245, 0.00023

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244, 0.0

4245. 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

Executed on: 06/21/96 at (07:03:13.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: 9

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9O 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (keg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 15E+00 1.SE+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00
Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

Executed on: 06/21/96 at 07:03:13.0

Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio-
nuclide

Period/  Period/ quiod/ Period/  Period/
Activity  Activity  Activity Activity Activity

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00

38
43
48
53
58
63
68
73
78
83
88
93
98
TC99
38
43
48
53
58
63
68
73
78
83
38
93
98

1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42
1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47
1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52
1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57
1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62
1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67
1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72
1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77
1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82
1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87
1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92
1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E-+00 97
1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01

7.98+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42
7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47
7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52
7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57
7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62
7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67
7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72
7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77
7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82
7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87
7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92
7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97
7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E400
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+Q0
1.3E+00

33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00

7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00

7.9E+00 .

7.9E+00
7.9E+00
7.9E+00
7.9E+00

7.0E-03



43
48
33
58
63
68
73
78
83
38
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0B-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

7.0E-03 99 7.0E-03 100 7.0E-03 101 5.5E-04
U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4,5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98
NP237
38
43
43
53
58
63
68
73
78
83
88
93
98

4.5E-01

1.6E-02 39
1.6E-02 44
1.6E-02 49
1.6E-02 54
1.6E-02 59
1.6E-02 64
1.6E-02 6%
1.6E-02 74
1.6E-02 79
1.6E-02 84
1.6E-02 89
1.6E-02 94
1.6E-02 99

1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 55
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1L6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

99 4.5E-01 100 4.5E-01 101 3.5E-02
33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02 37 1.6E-02

1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6E-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100- 1.6E-02 101 1.3E-03

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100, 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580, 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280, 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910, 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E-+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4.48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660, 5.80E+02
83 7730. 5.95E+02
34 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02 -
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+(2
until until

144 12000 8.96E+02




Dose in units of persori-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY j)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 S5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 20E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur 1.3E+02 3.0E-02 3.9E+00
Stomach 1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 5.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime,



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Page 8

Executed on: 06/21/96 at 07:03:13.0

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Effective

Radio-

Dose

Annual

Effective Percent

External

nuclide Equivalent Dose

Dose  Of Total
Equivalent Dose

C 14
TC 99
1129
U 238
TH 234
PA 234
NP 237
PA 233

2.4E-07
2.7E-06
5.4E-08
8.2E-07
8.6E-11
2.9E-13
1.0E-06
1.0E-11

1.IE-11 24E-07 5
1.6E-12 2.7E-06 55

1.7E-13 5.4E-08 1
1.7E-13 8.2E-07 17
1.1E-10 2.0E-10 0
1.8E-11 1.8E-11 0
5.2E-12 1.0E-06 21
1.2E-10 1.3E-10 0

Y fgrre

&



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide TLung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+Q0 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
[ 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Alir
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07

U 238 1.0E-12 6.3E-07

TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.98+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal  2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.

\
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Sheeti
NO ACTION SCHEDULE FEIS SCHEDUL
| DEIS CHAPTER 3 SCHEDULE Duration Duration
Continued Oparations 1997-2097 100 yrs 1997-2097 100 yrs
|
I |LONG- N NT SC L
Continued Oparations
Construction |
Waste Retrisval 2033-2087  |2083-2087 Ayrseach [[2033-2037 [2083-2087 [4yrs ea.
MNew Tanks 20332037 12083-2087 4 yrs each  [12033-2037 |2083-2087 |4yrsea.
COparations 2037-2042 |2087-2092 5yrs each  [{2037-2042 (2087-2092 |Syrsea
42-49,92-99
DD 2042-2047 [2092-2097 |for WRAT  [Syrs 20422047 [2092-2007 |[Syrs
{Monitoring & Maintenance 1997-2097 100 yrs 1997-2097 100 yrs
IN 8l D DUL
Continued Operations 1997-2009 12yrs 1897-2009 12yrs
Ressarch and Development N/A NIA
Constrution 2003-2005 2 yrs f2003-2005 2yrs
Operation 2000-2009 9 yrs 120002009 9yrs
D&D 2009-2042 3 yrs li2009-2012 3yrs
|sonitoring and Maintenance 2009-2029 20 yrs Jiz009-2029 20yrs
Closure ] 2012-2029 17 yrs [2012-2029 17 yrs
Post Clasure Monitoring 2029-2129 100 yrs [2029.2129 100 yrs
IN SITUVITRIFICATION SCHEDULE
[ | DEIS CHAPTER 3 SCHEDULE FEIS
Continued Operations 19972013 16 yrs 1997-2013 16 yrs
Research and Davelopment 1997-2002 5 yrs 1997-2002 Syrs
Construction 1998-2016 18yrs 1999.2016 17 yrs
Cperation 2005-2016 11 ys 12005-2016 1M1yrs
DST evaporation 2000-2005 S yrs 12000-2005 5 yrs
1SV strart up | 2005-2008 3yrs 20052008 3yrs
ISV operation 2008-2013 5yrs lz008-2013 5 yrs
D&D i 20132016 3yrs |fz013-2018 3yrs
Monitoring and Maintenance 2016-2033 17ys  [lz016-2033 17 yrs
Closure | 2016-2033 17 yrs 12016-2033 17yrs
Post Closure Monitoring 2033-2133 100 yrs 2033-2133 100 yrs.
_E_mmiﬁaﬁm_sggamguﬁ CHED
[ [ DEIS CHAPTER 3 SCHEDULE
Continued Operations 1997.2022 25 yrs
Research and Development 1995-2018 23 yrs 1997-2018 21 yrs
Construction
Waste Retrieval and Transfer 1998-2017 13 yrs 1998-2017 19yrs
Waste Trsatment 1997-2007 10 y1s 1999-2009 10 yrs
HLW 20032009 & yrs
LAW 1999-2004 5 yrs
Qperation
[Waste Retrieval 2001-2024 23 yrs 12001-2022 21yrs
Treatment 2004-2024 20 yrs
Pretrestment 2004-2022 18 yrs
LLW Virification 2004-2024 20 yrs 2005-2022 17 yrs
HLW Vitrification 2011-2024 13 yrs 2011-2022 11 yrs
LLW Disposal [2005-2022 17 yrs.
HLW Transportation and Disposal 2019-2029 10 yrs 2022-2040 18 yrs
D&D .
Waste Retriaval facilities 2013-2026 13 yrs 2013-2025 12 yrs
Treatment Facilities 2024-2033 9 yrs 2022-2031 9 yrs
IMonitoring and Maintenance
HLW [(assess impacts for 50 yr pericd) 2024-2029 5yrs 2022-2040 18 yrs
LLW Disposal
Closure [ 2010-2034 24 yrs 2010-2034 24 yrs
Post Closure Moaitoring 2034-2134 100 yrs [2034-2134 160 yrs
l |
EX SITU NO SEPARATIONS (VITRIFICATION AND CALCINATION)
[ | [PDEIS CHAPTER 3 SCHEDULE

Page 1




7% e

Sheet1
Continued Operations . 1997-2020 23 yrs
Research and Development 1995-2005 10 yrs 1997-2007 10 yrs
Construction [
Waste Retrievat and Transfer 1998-2017 19 yrs 1998-2017 19 yrs
‘Wasta Treatment 1997-2002 Syrs 1999-2005 8 yrs
Operation [
Waste Retrieval 2001-2019 18 yrs 003-2020 17 yrs
HLW Vitrification 2004-2019 15yrs 12006-2020 14 yrs
HLW Transportation and Disposal 20172037 20 yrs 2020.2040 20 yrs
D&0 |
Waste Retrieval facilities 2013-2021 Byrs 2015-2023 8 yrs
Treatment Facilitios 2019-2024 5yrs 120202025 5yrs
Monitoring and Maintenance
|HLW { impacts for 50 yrs) 2019-2037 18 yrs 2020-2040 20 yrs
Closure 2010-2024 14 yrs 2011-2025 14 yrs
Post Closure Monitoring 2024-2124 100 yrs 2025-2125 100 yrs
[ gmemMﬂMMH_EDLLLE
I DEIS CHAPTER 3 SCHEDULE
Continued Operations 1997-2023 28 yrs
Research and Development 1985-2018 23 yrs 1997-2018 21yrs
Construction |
Waste Retrieval and Transfer 1898-2017 19 yrs 1998-2016 18 yrs
Wasta Treatment 1997-2006 9 yrs 1999-2011 12 yrs
HLW 2004-2008 & yrs
LAW 1993-2004 5yrs
QOperation
Waste Retrieval 2001-2024 23 yrs {2003-2023 20 yrs
Treatmant 2004-2024 20 yrs |[2004-2023 19yrs
Protreatment [2004-2023 19 yrs
LLWY Vitrification 2006-2023 17 yrs
HLW Vitrification 12013-2023 10 yrs
LLW Disposal 2006-2023 17 yes
HLW Transportation and Disposal 2020-2029 9yrs 12022-2025 3yrs
D&D |
'Waste Ratriaval facilities 20122025 13 yrs [2014-2024 10yrs
Treatment Facilities 2024-2029 5yrs 2023-2028 5yrs
Monitoring and Maintenance
HLW | 2024-2029 5 yrs [2023-2025 Zyrs
LLW Disposal
Closure 2010-2030 20 yrs (2012-2032 20 yrs
Post Closure Monitoring 2030-2130 100 yrs 2032-2132 100 yrs
| |
EX Sl N Si Tl
Continuad Operations 1997-2022 25 yrs
Rasearch and Development 1997.2018 21 yrs
Construction |
‘Waste Retrieval and Transfer 1998-2018 18 yrs
Waste Treatment 1959-2008 ayrs
HLW 12002-2008 8yrs
LAW 1999.2004 Syrs
Fill & Cap 2003-2005 2 yrs
QOperation
Wasta Retrieval [2002-2022 20 yrs
Treatment 2004-2022 18 yrs
Pretreatment} 12004-2022 18 yrs
LLW Vitrification 12005-2022 17yrs
HLW Vitrification 2009-2022 13 yrs
LLW Disposal
HLW Transportation and Dispasal [2022-2040 18 yrs
Fill and Cap Operations 2000-2009 S yrs
D&D
Waste Retrieva! fagilities 20132024 11yrs
Treatment Facilities (2022-2031 Syrs
Fill and Cap Equipment [2022-2025 3 yrs
Menitoring and Maintenance

Page 2
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HLW [iz022.2040 18 yrs
Closure [2010-2032 22 yrs
Post Closure Monitoring 2032-2132 100 yrs
| |
EX SITUAN SITU COMBINATION 1
! DEIS CHAPTER 3 SCHEDULE
Continued Cparations 1997-2023 26 yrs
Research and Davelopmant 1995-2018 23 yrs 1997-2018 21 yrs
Construction | .
‘Waste Ratrieval and Transfer 1998-2017 19 yrs 1998-2016 18 yrs
Wasta Treatment 1997-2007 10 yrs 1958-2009 10 yrs
HLw 12003-2009 B yrs
LAW 1988-2005 G yrs
Filt & Cap 2003-2005 2yrs 2003-2005 2yrs
Cperation
Waste Retrieval 2001-2G24 23 yrs 2002-2022 20 yrs
Treatment 2004-2024 20 yrs 2005-2023 18 yrs
Pratreatment |[2005-2023 18 yrs
LLW Vitrification 2008-2023 17 yrs
HLW Vitrification [2010-2023 13 yrs
LLW Disposal lizo0s-2023 17yrs
HLW Transportation and Disposal 2019-2029 10yrs 20222040 18 yrs
Fill and Cap Operations 2005-2018 13yrs [2000-2009 9 yrs
DAl 2192025 9yrs
Waste Retriaval facilities 2012-2026 14 yrs 2043-2024 i1yrs
Treatmant Facilities 2024-2033 9 yrs 12023-2032 Syrs
Filf and Cap Equipment 2018-2021 3yrs 120222025 3yes
{Monitoring and Maintenance
|HLW 2024-2029 S yrs [2023-2040 17 yrs
Closure 2010-2034 24 yrs [2011-2035 24 yrs
Post Closure Menitoring 2034-2134 100 yrs [2035-2135 100 yrs
| | :
P MP NTATION SCHEDUL| |Phase 1 Phase 2 Phaso Phase 2
DEIS CHAFTER 3 SCHEDULE
Continued Operations 1997-2028 It yrs
Research and Development
Construction
IPhass 4 1997-2002 5 yrs 1998-2002 4yrs
Reatrieval 2004-2020 |16 yrs 2004-2020 |16 yrs
Phase 2 20052012 |7 yis 2006-2012 |Byrs
HLW 2007.2012 |5yrs
LAW| 2006-2011 [Syrs
Operation
Phase 1 2002.2012 10 ys
LAW Treatment Plants 12002-2012 10 yrs
HLW Treatment Plant 12002-2008 8 yrs
Phase2 |
Waste Retrieval 2007-2028 (21 yrs 2008-2028 |20 yrs
Treatment 2011-2028 |17 yrs
HLW| 2042-2028 (16 yrs
LAW 2011-2024 (14 yrs
D&D 20152031 {16 yrs 2015-2031 [18yrs
[Monitoring and Maintenance
IHw [ 2028-2040 [f2yrs
HLW Transportation 2022-2040 [18yrs
Closure | 2016-2040 |24 yrs 2016-2040 |24 yrs
Post Closure MBM 2040-2140 100 yrs 2040-2140 |100 yrs
|
CAPSULES NO ACTION DEIS CHAPTER 3 SCHEDULE
Continuad Operation 1997-2007 10yrs 1987.2007 10yrs
Research and Davelopment
Construction
Operation
D&b

Page 3
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Monitering and Maintenanca
|| CAPSULE NSITE DISPOSAL
DEIS CHAPTER 3 SCHEDULE
Continupd Operation 1997-2028 31 yrs 1997-2028 31 yrs
Research and Development
Construction 2002-2009 7 yrs 2002-2009 7 yrs
Qperation 2010-2029 19 yrs 2010-2029 19 yrs
D&D
Monitoring and Maintenance 2029-2129 100 yrs 2028-2129 100 yrs
P E CK AND
DEIS CHAPTER 3 SCHEDULE
Continuad Operation 1997-2028 3 ys 1997-2028 3t yrs
Research and Developmant
Constnaclion 2002-2009 7 yrs 2002-2009 T yrs
Cpetation 20102028 18 yrs 2010-2028 18 yrs
HLW Transportation and Dispesal 2028-2029 1yrs 2028-2029 1yr
D&D [
Monitoring and Maintenance 2010-2029 19yrs 2010-2029 19 yr
I
CA LE TRIFY WIT NK WASTE
DEIS CHAPTER 3 SCHEDULE
Continued Operation 1967-2023 26 y18 1997-2023 28 yrs
Research and Development
Construction 20022007 5yrs 2007-2012 5yrs
Operation 2005-2023 18 yrs [2012-2028 16 yrs
D&D 2024-2029 5 yrs [2028-2033 5 yrs
|Monitoring and Maintenance 20232029 6 yrs 28-2040 12yrs
VLW Transporation to Repository |2022-2040 18 yrs

Page 4
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PLANT COST ESTIMATE - APPROACH 1

Size exponent fixed at 0.64

est1

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A | CNTR-B TOTAL
Intermediate Cost, $MM 380 None 1,400 1,300 None 520 None 3,600
Separation Capacity, tpd 200 None 20 200 None 200 None nfa
(Base Case) No. Trains 2 None 2 2 None 1 None nfa

Cost per Train 190 None 700 650 None 520 None n/a
Combo 1 Cost 244 None 898 834 None 334 None 2,310
(Previous case) Capacity | 100 None 10 100 None 100 None nfa

No. Trains . 1 None 1 1 None 1 None nfa

Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a
Combo 1 Cost 214 None 607 730 None -375 None . 1,926 7
{Current Case) Capacity 120 None 8 120 None 120 None nfa

: No. Trains 1 None 1 1 None 1 None nfa

Size Exponent 0.64 None 0.64 0.64 None 0.64 None nfa
Combo 2 Cost 151 None 449 517 None 266 None 1383] -
(Current Case) Capacity 70 None 5 70 None 70 None nfa

No Trains 1 None 1 1 None 1 None nfa

Size Exponent 0.64 None 0.64 0.64 None 0.64 None 0.91
Phased Impl. -Phase | {Cost None ( R 2335‘ 160 232 232 119 119 j;aqﬁ { 3 328

Capacity None 20 1 20 20 20 20 n/a

No Trains None . 1 1 1 1 1 n/a

Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a
Phased Impl. -Phase Ii [Cost None! (2% 652) 700 850 650 334 334 384813, 11>

Capacity None 100 10 100 100 100 100 nfa

No Trains None L X 1 1 1 1 1 n/a

Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a

A

Page 1
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PLANT COST ESTIMATE - APPROACH 2

est2

Size
Plant Analog Exponent Source N
Separations UF6 0.64 Garrett
HLW Fumace 0.85 Guthrie
LAWY Furnace 0.85 Guthrie
Centra! Cogeneration 0.75 Garrett
CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A | CNTR-B TOTAL
Intermediate Cost, SMM 380 None 1,400 1,300 None 520 None 3,600
Separation Capacity, tpd 200 None 20 200 None 200 Nane n/a
(Base Case) No. Trains ° 2 None 2 2 None 1 Neone wa
Cost per Train 190 None 700 650 None 520 None n/a
Combo 1 Cost 244 None T 721 None 309 None 2,051
{Previous case} Capacity 100 None 10 100 None 100 None na
No. Trains 1 None 1 1 None 1 None na
Size Exponent 0.64 None 0.85 0.85 None 0.76 None n/a
Combo 1 Cost 214 None © 579 758 None 355 None 1,906
{Current Case) Capacity 120 None 8 120 None 120 None na
No. Trains 1 None 1 1 None 1 Nene n/a
Size Exponent 0.64 None 0.85 0.85 None 0.756 Neone n/a
Combo 2 Cost 151 None 388 480 None 237 None 1256
(Current Case) Capacity 70 None 5 70 None 70 Nene na
No Trains 1 None 1 1 None 1 None n/a
Size Exponent 0.64 None 0.85 0.85 None 0.75 None 1,00
Phased Impl. -Phase | Cost None| (% 2335 99 165 165 92 92 BT
Capacity None 20 1 20 20 20 20 nfa
No Trains None QA A 1 1 1 1 1 n/a
Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 na
Phased Impl. -Phase I ' [Cost ‘None| (&% 652) 700 650 650 309 309 38
Capacity None 100 10 100 100 100 100 nfa
No Trains None > A 1 1 1 1 1 nfa
Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 na

Page
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Table E.2.2.3 Latent Cancer Fatality Risk from Mispositioned Jumper
Receptor Dose LCFirem JLGF Probability[LCF Risk

pers - rem point-est

Nominal Scenario
MEi{ Worker 5.88E+01| 8.00E-04| 4.70E-02( 1.10E-01| 5.17E-03
Workers | 5.88E+02| 8.00E-04| 4.70E-01| 1.10E-01| 5.17E-02
MEI noninvolved warker _1.92E+01| 4.00E-04| 7.68E-03] 1.10E-01] 8.45E-04
Noninvolved workers 7.23E+02) 4.00E-04| 2.89E-01} 1.10E-01} 3.18E-02
[MEI general public 8.44E-02) 5.00E-04| 4.22E-05{ 1.10E-01] 4.84E-06
General public 1.77E+02| 5.00E-04| 8.85E-02| 1.10E-01} 9.74E-03] 9.33E-02
i Bounding Scenario

ME] Worker 1.33E+03{lethal 1.00E+00| 1.10E-01| 1.10E-01
Workers | 1.33E+04lethal 1.00E+01| 1.10E-01] 1.10E+00
MEI noninvolved worker 4.35E+02|lethal 1.00E+00]| 1.10E-01| 1.10E-O1
Noninvolved workers 1.64E+04| 4.00E-04| 6.56E+00| 1.10E-01| 7.22E-01
MEI| general public 1.91E+00| 5.00E-04] 9.55E-04] 1.10E-01| 1.05E-04
General public 4.01E+03| 5.00E-04| 2.01E+00} 1.10E-01]| 2.21E-01] 2.04E+00

Table E.2.2.9 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCFirem |LCF Probability|LCF Risk

pers - rem point-est

Nominal Scenario _
MEI Worker 3.91E+01| 8.00E-04| 3.13E-02( 7.20E-01| 2.25E-02
Workers | 3.91E+02| 8.00E-04| 3.13E-01] 7.20E-01| 2.25E-01
MEI noninvolved worker 9.40E+00| 4.00E-04| 3.76E-03] 7.20E-01{ 2.71E-03
Noninvolved workers 1.32E+02| 4.00E-04] 5.28E-02| 7.20E-01| 3.80E-02
ME] general public 2.28E-02] 5.00E-04{ 1.14E-05| 7.20E-01| 8.21E-06
General public 1.99E+01{ 5.00E-04] 9.95E-03| 7.20E-01| 7.16E-03] 2.70E-01
] Bounding Scenario

MEI Worker 7.31E+03lethal 1.00E+00| 7.20E-01| 7.20E-01
Workers | 7.31E+04]lethal 1.00E+01] 7.20E-01| 7.20E+00
MEI neninvolved worker 1.76E+03[lethal 1.00E+00] 7.20E-01| 7.20E-01
Noninvolved workers 2.47E+04| 4.00E-04| 9.88E+00] 7.20E-01{ 7.11E+00
ME] general public 4.26E+00| 5.00E-04| 2.13E-03] 7.20E-01] 1.53E-03
General public 3.72E+03| 5.00E-04| 1.86E+00] 7.20E-01| 1.34E+00] 1.57E+01

Table E.2.2.15 Latent Cancer Fatality Risk from Seismic Event

Receptor Dose LCFfrem JLCF Probability [LCF Risk
pers - rem point-est
Nominal Scenario
]Kd'I'E'T Worker 1.21E+02| 8.00E-04| 9.68E-02} 1.40E-02} 1.36E-03
|Workers | 1.21E+03| 8.00E-04]| 9.68E-01| 1.40E-02f 1.36E-02
ME! noninvolved worker 2.90E+01| B.00E-04| 2.32E-02} 1.40E-02} 3.25E-04
[Noninvolved workers 4.07E+02| 4.00E-04| 1.63E-01} 1.40E-02} 2.28BE-Q3
[ME] general public 7.03E-02| 5.00E-04| 3.52E-05] 1.40E-02] 4.92E-07
General public 6.14E+01| 5.00E-04| 3.07E-02] 1.40E-02] 4.30E-04] 1.63E-02
| Bounding Scenario
MEI Worker 8.04E+03 |iethal 1.00E+00| 1.40E-02| 1.40E-02
Workers | 8.04E+04|lethal 1.00E+01| 1.40E-02| 1.40E-01
MEI noninvolved worker 1.93E+03|lethal 1.00E+00| 1.40E-02| 1.40E-02
Noninvolved workers 2.71E404| 4.00E-04] 1.08E+01| 1.40E-02| 1.52E-01
MEI general public 4.68E+00] 5.00E-04] 2.34E-03| 1.40E-02| 3.28E-05
General public 4,09E+03] 5.00E-041 2.05E+00| 1.40E-02| 2.86E-02
| | 3.20E-01
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LONG TERM MANAGEMENT ALTERNATIVE

Table E.3.3.2 Latent Cancer Fatality Risk from Mispositioned Jumper

Receptor Dose LCF/rem |LCF E-’_robability LCF Risk
pers - rem point-est
Nominal Scenario
ME| Worker 5.88E+01| 8.00E-04| 4.70E-02| 2.20E-01| 1.03E-Q2
Workers | 5.88E+02| 8.00E-04| 4.70E-01| 2.20E-01| 1.03E-01
MEI noninvolved worker 1.92E+01| 4.00E-04| 7.68E-03] 2.20E-01| 1.89E-03
Noninvolved workers 7.23E+02| 4.00E-04| 2.89E-01] 2.20E-01| &.36E-02
MEI general public 8.44E-02| 5.00E-04| 4.22E-05{ 2.20E-01| 9.28E-06
General public 1.77E+02| 5.00E-04| 8.85E-02} 2.20E-01| 1.95E-02] 1.87E-01
i Bounding Scenario
ME! Worker 1.33E+03]lethal 1.00E+00{ 2.20E-01| 2.20E-01
Workers | 1.33E+04 {lethal 1.00E+01{ 2.20E-01| 2.20E+00
ME! noninvolved worker 4.35E+02}lethal 1.00E+00] 2.20E-01| 2.20E-01
Noninvolved workers 1.64E+04] 4.00E-04| 6.56E+00{ 2.20E-01| 1.44E+00
MEI general public 1.91E+00| 5.00E-04| 9.55E-04] 2.20E-01| 2.10E-04
General public 4.01E+03] 5.00E-04| 2.01E+00{ 2.20E-01| 4.41E-01] 4.08E+00
Table E.3.3.4 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank
[Receptor Dose LCFirem |LCF Probability|LCF Risk
pers - rem point-est
Nominal Scenario _
MEI Worker 3.91E+01| 8.00E-04] 3.13E-02| 7.20E-01| 2.25E-02
Waorkers | 3.91E+02| 8.00E-04! 3.13E-01| 7.20E-01| 2.25E-01
IME! noninvolved worker 9.40E+00| 4.00E-04] 3.76E-03| 7.20E-01| 2.71E-03
{Noninvolved workers 1.32E+02| 4.00E-04{ 5.28E-02| 7.20E-01f 3.80E-02
IMEI general public 2.28E-02| 5.00E-04{ 1.14E-05| 7.20E-01[ B.21E-06
General public 1.99E+01| 5.00E-04{ 9.95E-03| 7.20E-01| 7.16E-03| 2.70E-01
| Bounding Scenario
|ME] Worker 7.31E+03|lethal 1.00E+00| 7.20E-01| 7.20E-01
[Workers | 7.31E+04|lethal 1.00E+01| 7.20E-01| 7.20E+00
IMEI noninvolved warker 1.76E+03|lethal 1.00E+00| 7.20E-01| 7.20E-01
[Noninvolved workers 2.47E+04| 4.00E-04] 9.88E+00| 7.20E-01} 7.11E+00
MEI general public 4.26E+00| 5.00E-04] 2.13E-03| 7.20E-01} 1.53E-03
General public 3.72E+03| 5.00E-04| 1.86E+00| 7.20E-01} 1.34E+00] 1.57E+01
Table £.3.3.6 Latent Cancer Fatality Risk from Seismic Event
[Receptor Dose LCF/rem |LCF Probability [LCF Risk
pers - rem point-est
Nominal Scenario
ME{ Worker 1.21E+02| 8.00E-04] 9.68E-02| 1.40E-02] 1.36E-03
Workers | 1.21E+03| 8.00E-04| 9.68E-01| 1.40E-02] 1.36E-02
MEI noninvolved worker 2.90E+01| 8.00E-04| 2.32E-02| 1.40E-02] 3.25E-04
Noninvolved workers 4.07E+02| 4.00E-04| 1.63E-01{ 1.40E-02| 2.28E-03
MEI general public 7.03E-02| 5.00E-04| 3.52E-05{ 1.40E-02| 4.92E-07
General public 6.14E+01] 5.00E-04| 3.07E-02] 1.40E-02| 4.30E-04] 1.63E-02
| Bounding Scenario
ME! Worker 8.04E+03|lethal 1.00E+00| 1.40E-02| 1.40E-02
Workers | 8.04E+04]lethal 1.00E+01| 1.40E-02{ 1.40E-01
{MEI noninvolved worker 1.93E+03|lethal 1.00E+00| 1.40E-02} 1.40E-02
INoninvolved workers 2.71E+04| 4.00E-04| 1.08E+01} 1.40E-02| 1.52E-01
IMEI general pubiic 4.68E+00| 5.00E-04| 2.34E-03; 1.40E-02| 3.28E-05
|General public 4 09E+03{ 5.00£-04| 2.05E+00} 1.40E-02| 2.86E-02] 3.20E-01
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Table E.4.3.3 Latent Cancer Fatality Risk from Mispositioned Jumper]
Receptor Dose LCFirem |LCF Probabi-lity LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 588E+01] 8.00E-04] 4.70E-02f 1.32E-01]| 6.21E-03
Workers | 5.8BE+02| 8.00E-04} 4.70E-01| 1.32E-01| 6.21E-02
MEI noninvolved worker 1.92E+01| 4.00E-04| 7.68E-03| 1.32E-01] 1.01E-03
Noninvolved workers 7.23E+02{ 4.00E-04]| 289E-01| 1.32E-01| 3.82E-02
ME! general public B8.44E-02] 5.00E-04| 4.22E-05| 1.326-01{ 5.57E-06
General public 1.17€+02] 5.00E-04} 8.85E.02] 1.32E-01| 1.17E-02{ 1.12E-01
Bounding Scenare
MEI Worker 1.33E+03{lethal 1.00E+001 1.32E-01| 1.32E-01
Workers | 1.33E+04 |tethal 1.00E+01| 1,32€.01] 1.32E+00
ME! noninvolved worker 4.35E+02lethal 1.008+00] 1.32E-01 1.32E-01
INoninvolved workers 1,64E+04] 4.00E-04) 6.56E+00] 1.32E-01} B.65E-01
MEI general public 1.91E+00| 5.00E-04| 9.55E-04{ 132E-01| 1.26E-04
General public 4. ME+03] 500E-04] 201E+00] 1.32E-01] 2.65E-01] 2.45E+00
Table E.4,3.5 Latent Cancer Falajty Risk from Hydrogen Deftagralion in \Waste Sitrage Tank
Receptor Dose LCFirem {LCF Probability |[LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 3.91E+01| 8.00E-04| 3.13E-02| 8.64E-02| 2.70E-03
Workers | 3.91E+02| 8.00E-04[ 3.13E-01] 8.64E-02| 2.70E-02
MEI noninvolved worker 9.40E+00] 4.00E-04] 3.76E-03( 8.64E.02{ 3.25E-04
INoninvolved workers 1.32E+02| 4.00E-O4| 5.28E-02| 8.64E-02| 4.56E-03
ME! general public 2.28E-02f 5.00E-04] 1.14E-05| 8.64E-02{ 8.85E.07
General public 1,99+01] 5.00E-04] 9.95E-03] 8.64E-02] B.60E-04} 3.24E-02
Beounding Scenarie
ME| Worker 7.31E+03]tethal 1.00E+00| 8.64E-02| B.64E.02
Workers [ 7.31E+04 lethal 1.005+01)| 8.64E-02] 8.64E-01
MEI neninvolved worker 1.76E+03 |iethal 1.00E+00| 864E-02] 8.84E-02
Noninvolved workers 2.47E+04] 4.00E-04] 9.88E+00{ 8.64E-02] B.54E-01
MEI general public 4.26E+00] 5.008-04] 2.13E-03| 8.64E-02{ 1.B4E-04
General pubfic 3.72E+03] 5.00E-D4| 1.88E+00] 8.84E-02] 1.61E-01] 1.88E+00
| .
Table £.4.3.7 Latent Cancer Falality Risk fram Tank Deme Colfapse
Receptar Dose LCF/irem [LCF Probabmty LCF Risk
pers - rem point-ast
Nominal Scenario
MEI Worker 1.22E+02{ 8.00E-04] 9.76E-02| 1.00E-04] 9.76E06
‘Workers [ 1.22E+03| 8.Q0E-04| 9.76E.01f 1.00E-04| 9.76E-05
ME! noninvolved worker 2.93E+01] 8.00E-O4) 2.34E-02| 1.00E-04] 2.34E-06{
INoninvolved workers 4.11E+02| 4.00E-D4| 1.64E-01| 1.00E-04] 1.64E-05
MEI general public 7.09E-02| 5.00E-04] 3.55E-05| 1.00E-04| 3.55E-09
General public 6.20E+01] 5.00E-04] 3.10E-02] 1.00E-04] 3.10E-06] 1.17E-04
i Bounding Scenaric
MEI Worker 8.11E+03[lethal 1.00E+00| 1.00E-04] 1.00E-04
|Workers I 8.11E+04 {lethal 1.00E+01] 1.00E-04| 1.00E-03
MEl noninvolved worker 1.95E+03|tethal 1.00E+00} 1.00E-04] 1.00E-04
Noninvelved workers 2. T4E+04) 4 00E-04) 1.10E+01] 1.00E-04} 1.10E-03
MEL general public 4 13E+00| 5.00E-04] 2,37E-03{ 1.00E-04| 2.37E-07
General public 4.13E+03] 5.00E-04] 2.07E+00} 1.00E-04{ 2.07E-04] 2.30E-03
Table E.4.3.13 Latent Cancer Fatality Risk from Seismic Event
Receptor Dose LCFfrem JLCF Probability [LCF Risk
pers - rem point-e3t
Nominal Scenario
ME| Worker 1.21E+02| 8.00E-04] 9.68E-02] 1.68E-03| 1.63E-04
|workers  § 1.21E+03] 8.00E-04| 9.68E-01] 1.6BE-03] 1.63E-03
MEI noninvolved worker 2.90E+01] B8.00E-Q4] 2.32E-02] 1.68E-03| 3.90E-05
Noninvalved workers 4,07E+02]| 4.00E-04| 1.63E-01f 1.68E-03} 2.74E-04
ME! general publi¢ 7.03E-02] 5.00E-04] 3.52E-05| 1.68E-03| 5.91E.08
General public 6.14€+01| 500E-04] 3.07E-02] 1.68E-031 5.1BE-05]| 1.95E-03
[ Bounding Scenario
ME| Worker 8.04E+03 |tethal 1.00E+00| 1.68E-03] 1.68E-03
[workers | 8.04E+04 [lethal 1.00E+01] 1.68E-03{ 1.68E-02
[MEt noninvolved worker 1.93E+03 | lethal 1.00E+00| 1.6BE-03| 1.6BE-03:
Noninveolved workers 2.71E+04} 4 OOE-04) 1.08E+01] 1.68E-03) 1.82E-02
|MEI general public 4.68E+00| 5.00E-041 2.34E-03] 1.68E-03] 3.93E-08
|General public 4.09E+03] 5.00E-04| 2.05E+00} 1,68E-03 344E-03] 384E-02
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Tabte E.5.3.3 Latent Cancer Falality Risk from Mispasitioned Jumperi

Receptor Dose LCF/rem |LCF Probability [LCF Risk
pers - rem peint-est
Nominai Scenario
MEI Worker 5.88€+01| 8.00E-04| 4.70E-02] 1.76E-01| 828E-03
Workers | 5.88E+02] B8.00E-04] 4.7GE-01| 1.76E-04] 8.28E-02

MEI noninvolved worker

1.92E+01] 4.00E-04] 7.68E-03

1.76E-01] 1.35E-03

Noninvolved workers

7.23E+02[ 4.00E-04] 2.89E.01

1.76E-01| 5.09E-02

IME! general public

8.44E-02| 5.00E-04| 4.22E-05

1.76E-01) 743E-06

General public

1.77E+02] 5.00E-04} 8.85E-02

1.76E-01] 1.56E-02

| Bounding Scenario

ME| Worker

1336403 | lethat 1.00E+0Q

1.76E-01] 1.76E-01

Workers |

1.33E+04|lethal 1.00E+01

1.16E-01] 1.76E+00

MEI noninvoived worker

4.35E+02]lethal 1.00E+C0

1.76E-01] 1.76E-01

Noninvelved workers

1.64E+04| 4.00E-04| 6.56E+00

1.76E-01 1.,15E+00

MEI general public

1.91E+00| 5.00E-04| 9.55€-04

1.76E-01} 1.68E-04

General public

4.01E+03| 5.00E-04f 2,01E+00

1.76E-01} 3.53E.01

Table E.5.3.5 Latent Cancer Fatality Risk from Hydrogen

Deflagration in Waste Storage Tank

Receptor Dose LCFirem |LCF Probability |LCF Risk
pers - rem point-est
Nominal Scenario
IMEI Worker 391E+01| 8.00E-04] 3.13E-02| 1.15E-01] 3.60E-03
Workers | 3.91E+02] B.00E-04} 3,13E-01| 1.15E-01] 3.60E-02

MEI noninvolved worker

9.40E+00] 4.00E-04] 3.76E-03

1.15E-01] 4.32E-04

Noninvolved workers

1.326+02| 4.00E-04| 5.28E-02

1.15E-01] 6.0TE-03

MEI general public

2.28E-02| 5.00E-04] 1.14E-05

1.15E-01] 1.31E-06

(General public 1.99E+01] 5.008-04] 9.95E-03| 1.158-01] 1.14E-03
t Bounding Scenario
IMEI Worker 7.31E+03[lethal 1.00E+00} 1.15E-01} 1.15E-1
fwWorkers | 7.31E+04 lethal 1.00E+01]| 1.15E-01] 1.15E+00
ME{ noninvolved werker 1.76E+03}lethal 1.00E+00| 1.15E-01]| 1.15E-01
Neninvolved workers 2.47E+04] 4,00E-04] 9.88E+00] 1.15E-01| 1.14E+00
MEI general public 4.266+00] 5.00E-04] 2.13E-03{ 1.15E-01| 2.45E-04
General public 3.726+03] 5.00E-04| 1.86E+00]{ 1.15E-01| 2.t4E-01

Table E,5.3.7 Latent Cancer Fatali

ty Risk from Off-gas Duct Rupture

Receptor Dose LCFirem JLCF Probability|LCF Risk
pers - rem point-ast
Nominal Scenario
ME| Worker 1.976+01] 4.00E-04] 7.88E-03] 1.60E-02] 1.26E-04
Workers | 197E+02| 4.00E-04] 7.88E-02] 1.60E.02) 1.26E-03

[MEN noninvelved worker

6.45E+00] 4.00E-04| 2.58E-03

1.60E-02| 4.13E-05

Noninvolved workers

2.43E+02] 4.00E-04]| 9.72E-02

1.60E-02| 1.56E-03

ME1 general public

2.82€-02] 5.00E-04] 1.41E-05

1.60E-02] 2.26E-07

General public 5.91E+01| 5.00E-04| 2.96E-02{ 1.60E-02| 4.73E-04
[ Bounding Scenario

ME| Worker 3.69E+03{lethal 1.00E+00| 1.60E-02| 1.60E-02

Workers | 3.69E+04]tethal 1.00E+01| 1.60E-02{ 1.60E-01

MEI noninvelved worker 1.21E+03|lethal 1.00E+00| 1.60E-02| 1.60E-02

Noninvoived workers

4.54E+04] 8.00E-04| 3.63E+01

1.80E-02] 5.81E-01

MEI general public

5.27E+00] 5.00E-04] 2.64E-03

1.60E-02] 4.22E-05

General public

1.10E+04] 5.00E-04{ 5.50E+C0

1.60E-02| 8.30E-02

!

Table E.5.3.13 Latent Cancer Falality Risk from Seismic Event

Recaptor Dose LCFirem |LCF Probability [LCF Risk
pers - rem point-est
Nominal Scenario
ME| Worker 1.21E+02| 8.00E-D4] 9.68E-02| 2.24E-03] 2.17E-04
{workers | 1.216+03] 8.00E-04] 968601} 2.24E-03] 2.17E-03

[ME! noninvolved worker

2.90E+01] B8.005-04| 2.32E-02

2.24E-03| 5.20E-05

Noninvolved workers

4.07E+02} 4.00E-04] 1.63E-01

2.24E-03| 3.65E-04

ME] general public

7.03E-02] 5.00E-04| 3.52E-05

2.24E-03| 7.87E-0B

General public 6.14E+01] 5.00E-04] 3.07E-02| 2.24E-03] 6.88E-05
| Bounding Scenario

MEI| Worker 8.04E+03 llethal 1.00E+00| 2.24E-03] 2.24E-03

Workers l 8.04E+04 |lethal 1.00E+01| 2.24E.03) 2.24E-02

MEI noninvelved worker

1.936+03]lethal 1.00E+0C0

2.24E-03[ 2.24E-03/

Noninvolved workers

2.71E+04] 4.00E-04[ 1.08E+01

2.24E-03| 2.43E-02

IMEI general public

4.68E+00] 5.00E-04] 2.34E.03

2.24E-03| 5.24E-06

|General public

4.09E+03] 5.00E-04| 2.05E+00

2.24E-03| 4.58E-03
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Table E.6.3.3 Latent Cancer Fatality Risk from Mispositioned Jumper

Receptor Dose LCFirem |LCF Probabiiity|LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 5.88E+01] 8.00E-04| 4.70E-02| 2.75E-01| 1.29E-02
Workers | 588E+02| 8.00E-04| 4.70E-01| 2.75E-01| 1.29E-01
MEI noninvolved worker 1.92E+01| 4.00E-Q4| 7.68E-03| 2.75E-01| 2.11E-03
Noninvolved workers 7.23E+02| 4.00E-04| 2.89E-01| 2.75E-01| 7.95E-02
MEI general public 8.44E-02| 5.00E-04| 4.22E-05| 2.75E-01] 1.16E-05
General public 1.77E+02| 5.00E-04| 8.85E-02| 2.75E-01| 2.43E-02| 2.33E-01
[ Bounding Scenario
ME| Worker 1.33E+03|lethal 1.00E+00| 2.75E-01| 2.75E-01
Workers | 1.33E+04|lethal 1.00E+01| 2.75E-01| 2.75E+00
MEI noninvolved worker 4.35E+02|lethal 1.00E+00| 2.75E-01| 2.75E-01
Noninvolved workers 1.64E+04| 4.00E-04] 6.56E+00| 2.75E-01| 1.80E+00
MEI! general public 1.91E+00| 5.00E-04| 9.55E-04| 2.75E-01} 2.63E-04
General public 4.01E+03| 5.00E-04{ 2.01E+00| 2.75E-01| 5.51E-01] 5. 11E+00

Table £.6.3.5 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

[Receptor Dose LCF/rem JLCF Probability|LCF Risk

pers - rem point-est

Nominal Scenario
MEI Worker 3.91E+01| 8.00E-04| 3.13E-02} 1.80E-01| 5.63E-03
Workers | 3.91E+02| 8.00E-04| 3.13E-01| 1.80E-01| 6.63E-02
ME! noninvolved worker 9.40E+00]| 4.00E-04| 3.76E-03| 1.80E-01| 6.77E-04
Noninvolved workers 1.32E+02| 4.00E-04| 5.28E-02] 1.80E-01| 9.50E-03
MEI general public 2.28E-02} 5.00E-04| 1.14E-05{ 1.80E-01| 2.05E-08
General public 1.99E+01{ 5.00E-04] 9.95E-03{ 1.80E-01| 1.79E-03| 6.76E-02
| Bounding Scenario

MEI Worker 7.31E+03]lethal 1.00E+00] 1.80E-01| 1.80E-01
Workers | 7.31E+04/}lethal 1.00E+01} 1.80E-01] 1.80E+00
{MEI noninvolved worker 1.76E+03}ethal 1,00E+00} 1.80E-01] 1.80E-01
{Noninvolved workers 2.47E+04| 4.00E-04| 9.88E+00} 1.80E-01{ 1.78E+00
MEI generat public 4 26E+00| 5.00E-04| 2.13E-03| 1.80E-01| 3.83E-04
General public 3.72E+03| 5.00E-04| 1.86E+00| 1.80E-01} 3.35E-01] 3.91E+00
Table £.6.3.7 Latent Cancer Fatality Risk from Loss of Filtration
[Receptor Dose LCF/rem |LCF Probabilityj LCF Risk

pers - rem point-est

Nominal Scenaric
ME| Worker 4.80E+01| 8.00E-04| 3.91E-02] 2.20E-04] 8.61E-06
Workers | 4.89E+02| 8.00E-04| 3.91E-01| 2.20E-04| B.61E-05
MEI noninvolved worker 3.22E-01| 4.00E-04] 1.29E-04| 2.20E-04| 2.83E-08
Noninvolved workers 1.37E+01| 4.00E-04} 5.48E-03| 2.20E-04| 1.21E-06
ME! general public 1.38£-03| 5.00E-04| 6.90E-07| 2.20E-04| 1.52E-10
General public 2.07E+Q0] 5.00E-04| 1.04E-03} 2.20E-04| 2.2BE-07| 8.75E-05
! Bounding Scenario

MEI Worker 3.26E+03|lethal 1.00E+00| 2.20E-04] 2.20E-04
Workers | 3.26E+04|lethal 1.00E+01| 2.20E-04] 2.20E-03
JMEI noninvolved worker 2.14E+01| 8.00E-04] 1.71E-02| 2.20E-04| 3.77E-06
[Noninvoived workers 9.16E+02| 4.00E-04] 3.66E-01| 2.20E-04] 8.08E-05
|MEI generat public 0.22E-02{ 5.00E-04| 4.61E-051 2.20E-04| 1.01E-08
[General public 1.38E+02| 5.00E-04| 6.90E-02{ 2.20E-04] 1.52E-05] 2.30E-03

DOSETBL.XLS Page 5 9/3/96



Sheet5

— , —
Table E.6.3.13 Latent Cancer Fatality Risk from Seismic induced Line Break in Vauit
Receptor | | Dose LCFfrem [LCF Probability]LCF Risk
] | pers - rem point-est
| | Nominal Scenario
MEI Worker 1.84E+00| 4.00E-04| 7.36E-04| 1.63E-02| 1.20E-05
|workers | 1.84E+01] 4.00E-04] 7.36E-03( 1.63E-02( 1.20E-04
ME1 noninvalved worker 2. 74E-02{ 4.00E-04| 1.10E-05] 1.63E-02| 1.79E-07
Noninvoived workers | 1.03E+00| 4.00E-04| 4.12E-04| 1.63E-02| 6.72E-06
MEI general public | 1.20E-04| 5.00E-04} 6.00E-08} 1.63E-02| 9.78E-10
General public | 2 53E-01| 5.00E-04| 1.27E-04| 1.83E-02| 2.06E-06] 1.28E-04
| Bounding Scenario
MEI| Worker 6.97E+00| 4.00E-04| 2.79E-03| 1.63E-02| 4.54E-05
Woarkers | 6.97E+01] 4.00E-04| 2.79E-02{ 1.63E-02| 4.54E-04
ME! noninvolved worker 1.04E-01 4.00E-04| 4.16E-05{ 1.63E-02| 6.78E-07
Noninvolved workers | 3.92E+00} 4.00E-04] 1.57E-03| 1.63E-02] 2.56E-05
MEI general public 4 57E-04} 5.00E-04] 2.20E-07| 1.63E-02| 3.72E-09
General public 9.60E-01| 5.00E-04] 4.80E-04| 1.63E-02| 7.82E-06] 4.88E-04
Tabie E.6.3.19 Latent Cancer Fatality Risk from Breached Canister
[Receptor Dose LCFlrem |LCF Probability| LCF Risk
pers - rem point-est
INominal Scenario
ME| Worker I 4.53E-08| 4.00E-04| 1.81E-11] 1.00E+00} 1.81E-11
Workers | ! 4.53E-07| 4.00E-04| 1.81E-10| 1.00E+00| 1.81E-10
MEI noninvolved worker 6.77E-10] 4.00E-04| 2.71E-13| 1.00E+00| 2.71E-13
Noninvolved workers 2.55E-08] 4.00E-04| 1.02E-11] 1.00E+00] 1.02E-11
MEI! general public 1.00E-12] 5.00E-04! 5.00E-18} 1.00E+00] 5.C0E-16
General public 2 23E-09] 5.00E-04] 1.12E-12| 1.00E+00{ 1.12E-12] 1.93E-10
] Bounding Scenario
IMEI Worker 2.72E-05| 4.00E-04| 1.09E-08| 1.00E+00| 1.09E-08
[Workers | 2.72E-04| 4.00E-04] 1.09E-07| 1.00E+00| 1.09E-07
[MEI noninvelved worker 4.06E-07] 4.00E-04| 1.62E-10] 1.00E+00| 1.62E-10
Noninvolved workers | 1.563E-05] 4.00E-04{ 6.12E-09} 1.00E+00] 6.12E-09
ME! general public | 6.01E-10] 5.00E-04] 3.01E-13| 1.00E+00} 3.01E-13
General public | 1.34E-06| 5.00E-04] 8.70E-10| 1.00E+00| 6.70E-10] 1.16E-07
Table E.6.3.21 Latent Cancer Fatality Risk from Seismic Event
Receptor Dose LCrirem |LCF Erobability |.CF Risk
pers - rem paint-est
Nominal Scenarto
MEI Worker 1.21E+02] 8.00E-04| 9.68E-02} 3.50E-03| 3.39E-04
Workers | 1.21E+03| 8.00E-04| 9.68E-01| 3.50E-03[ 3.39E-03
ME| noninvoived worker 2.90E+01| 8.00E-04| 2.32E-02| 3.50E-03| 8.12E-05
Noninvolved workers 4 07E+02| 4.00E-04| 1.83E-01] 3.50E-03| 5.70E-04
MEI general public 7.03E-02] 5.00E-04] 3.52E-05| 3.50E-03] 1.23E-07
General public 6.14E+01| 5.00E-04| 3.07E-02| 3.50E-03| 1.07E-04{ 4.07E-03
| Bounding Scenario
MEI Worker 8.04E+03lethal 1.00E+00{ 3.50E-03] 3.50E-03
Workers | 8.04E+04 |lethal 1.00E+01| 3.50E-03| 3.50E-02
ME! noninvolved worker 1.93E+03|lethal 1.00E+00] 3.50E-03| 3.50E-03
Noninvolved workers 2.71E+04] 4.00E-04| 1.08E+01| 3.50E-03| 3.79E-02
MEI general public 4 6BE+00]| 5.00E-04| 2.34E-03] 3.50E-03| 8.19E-06
General public i 4.00E+03} 5.00E-04| 2.05E+00| 3.50E-03| 7.16E-03{ 8.01E-02
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Table E.7.3.2 Latent Cancer Fatality Risk from Mispositioned Jumper
Receptor Dose LCF/rem |LCF Probability|LCF Risk

pers - rem poini-est

Nominal Scenario
ME] Worker 5.88E+01| 8.00E-04| 4.70E-02| 2.48E-01| 1.17E-02
Workers | 5.88E+02| 8.00E-04| 4.70E-01| 2.48E-01| 1.17E-01
MEI noninvolved worker 1.92E+01| 4.00E-04| 7.68E-03| 2.48E-01| 1.90E-03
Neninvolved workers | 7.23E+02| 4.00E-04| 2.89E-01| 2.48E-01| 7.17E-02
MEI general public | 8.44E-02| 5.00E-04| 4.22E.05]| 2.48E-01| 1.05E-05
General public 1.77E+02| 5.00E-04| 8.85E-02| 2.48E-01| 2.19E-02] 2.10E-01
| Bounding Scenario

MEI Worker 1.33E+03 [tethal 1.00E+00{ 2.48E-01| 2.48E-O1
Warkers | | 1.33E+04|lethal 1.00E+01] 2.48E-01} 2.48E+00
MEI noninvolved worker 4.35E+02|lethal 1.00E+00f 2.48E-01| 2.48E-01
Noninvolved workers 1.64E+04| 4.00E-04| 6.56E+00] 2.48E-01{ 1.63E+00
MEI general public 1.91E+00| 5.00E-04| 9.55E-04| 2.48E-01] 2.37E-04
General public 4 01E+03| 5.00E-04| 2.01E+00| 2.48E-01| 4.97E-01] 4.60E+00

Table E.7.3.4 Latent Cancer Fatality Risk from Hydroge

n Deflagration in Waste Storage Tank

Receptor Dose LCFirem |LCF Probability|LCF Risk

pers - rem point-est

Nominal Scenario
IME! Worker 3.91E+01} 8.00E-04] 3.13E-02| 1.68E-01| 5.19E-03
[Workers | 3.91E+02| 8.00E-04] 3.13E-01| 1.66E-01| 5.19E-02
[MEI roninvolved worker 9.40E+00| 4.00E-04] 3.76E-03| 1.86E-01] 6.24E-04
Noninvolved workers 1.32E+02| 4.00E-04| 5.2BE-02{ 1.66E-01] 8.76E-03
MEI general public 2.28E-02| 5.00E-04] 1.14E-05{ 1.66E-01] 1.89E-06
General public 1.99E+01| 5.00E-04| 9.95E-03] 1.66E-01f 1.65E-03] 6.23E-02
| Bounding Scenario

MEI Worker 7.31E+03lethal 1.00E+00| 1.66E-01| 1.66E-01
Workers | 7.31E+04|lethal 1.00E+01| 1.66E-01| 1.66E+00
MEI noninvolved worker 1.76E+03{lethal 1.00E+00| 1.66E-01| 1.66E-01
Noninvolved workers 2 47E+04} 4.00E-04} 9.88E+00| 1.66E-01| 1.64E+00
ME] general public 4.26E+00| 5.00E-04] 2.13E-03] 1.66E-01| 3.54E-04
General public 3.72E+03| 5.00E-04] 1.88E+00{ 1.66E-01| 3.09E-01| 3.61E+00
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Table E.7.3.6 Latent Cancer Fatality Risk from Loss of Filtration
Receptor Dose LCF/rem |LCF Probability|LCF Risk
pers - rem point-est
Nominal Scenario
IMEI Waorker 4 89E+01| 8.00E-04| 3.91E-02| 2.02E-04| 7.90E-06
Workers | 4.89E+02| 8.00E-04| 3.91E-01| 2.02E-04| 7.80E-05
MEI noninvolved worker 3.22E-01( 4.00E-04{ 1.29E-Q4{ 2.02E-04( 2.860E-08
Noninvolved workers 1.37E+01| 4.00E-04] 548E-03| 2.02E-04| 1.11E-08
IMET general public 1.38E-03] 5.00E-04| 6.90E-07; 2.02E-04| 1.39E-10
General public 2.07E+00| 5.00E-04| 1.04E-03| 2.02E-04| 2.08E-07| 8.03E-05
| Bounding Scenario
MEI Worker 3.26E+03|lethal 1.00E+00| 2.02E-04| 2.02E-04
\Workers | 3.26E+04lethal 1.00E+01{ 2.02E-04| 2.02E-03
|MEI noninvelved worker 2.14E+01| 8.00E-04| 1.71E-02} 2.02E-04] 3.46E-06
Noninvolved workers 9.16E+02| 4.00E-04| 3.66E-01| 2.02E-04| 7.40E-05
MEI general public 9.22E-02] 5.00E-04] 4.61E-05] 2.02E-04) 9.31E-09
General public 1.38E+02| 5.00E-04] 6.90E-02| 2.02E-04| 1.39E-05] 2.11E-03

Table E.7.3.8 Latent Cancer Fatality Risk from Breached Canister

[Receptor Dose LCE/rem JLCF Probabiiity| LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 9.06E-08| 4.00E-04| 3.62E.11| 1.00E+0Q0| 3.62E-11
Workers | 9.06E-07| 4.00E-04] 3.62E-10] 1.00E+00| 3.62E-10
ME! noninvolved worker 1.356-09| 4.00E-04] 5.40E-13| 1.00E+00| 5.40E-13
|Noninvolved workers 5.10E-08 4.00E-04| 2.04E-11f 1.00E+00] 2.04E-11
MEI general public 2.00E-12| 5.00E-04| 1.00E-15| 1.00E+00] 1.00E-15
General public 4.46E-09| 5.00E-04| 2.23E-12| 1.00E+00| 2.23E-12| 3.85E-10
i Bounding Scenario
IME] Worker 5.44E-05; 4.00E-04| 2.18E-08} 1.00E+00| 2,18E-08
Workers | 5.44E-04| 4.00E-04| 2.18E-07| 1.00E+00§ 2.18BE-07
MEI noninvolved worker 8.12E-07| 4.00E-04| 3.25E-10| 1.00E+00] 3.25E-10
Noninveolved workers 3.06E-05| 4.00E-04| 1.22E-08]| 1.00E+00| 1.22E-08
MEI general public 1.20E-09} 5.00E-04] 6,00E-13] 1.00E+00| 6.00E-13
General public 2.68E-06] 5.00E-04| 1.34E-09} 1.00E+Q0} 1.34E-09| 2.31E-07

Table £.7.3.10 Latent Cancer Fatality Risk from Seismic Event

Receptor Dose LCF/irem [LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario
ME| Worker 1.21E+02| 8.00E-04| 9.68E-02| 3.22E-03| 3.12E-04
Workers | 1.21E+031 8.00E-04{ 9.68E-01| 3.22E-03| 3.12E-03
ME! noninvolved worker 2.90E+01| 8.00E-04| 2.32E-02{ 3.22E-03] 7.47E-05
Noninvolved workers 4.07E+02| 4.00E-04| 1.63E-01| 3.22E-03| 5.24E-04
MEI general public 7.03E-02| 5.00E-04} 3.52E-05] 3.22E-03| 1.13E-07
General public 6.14E+01] 5.00E-04| 3.07E-02} 3.22E-03| 9.89E-05| 3.74E-03
| Bounding Scenario

MEI Worker 8.04E+03{lethal 1.00E+00| 3.22E-03| 3.22E-03
Workers | 8.04E+04|lethal 1.00E+01j 3.22E-03§ 3.22E-02
MEI noninvolved worker 1.93E+03|lethal 1.00E+00| 3.22E-03| 3.22E-03
Noninvolved workers | 2.71E+04] 4.00E-04] 1.08E+01] 3.22E-03] 3.49E-02
ME! general public 4.68E+00} 5.00E-04| 2.34E-03) 3.22E-03} 7.53E-06
General public 4.09E+03| 5.00E-04| 2.05E+00| 3.22E-03| 6.58E-03] 7.37E-02
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Table E.8.3.2 Latent Cancer Fatality Risk from Mispasitioned Jumper

Receptor i Dose LCFfrem [LCF Probability] LCF Risk
pers - rem point-est

Nominal Scenario

IMEl Worker 5.88E+01| 8.00E-04} 4.70E-02| 2.86E-01| 1.35E-02

[workers | 5.88E+02| 8.00E-04} 4.70E-01| 2.86E-01| 1.35E-01

|[ME! noninvolved worker 1.92E+01| 4.00E-04] 7.68E-03| 2.86E-01| 2.20E-03

[Noninvoived workers 7.23E+02| 4.00E-04| 2.89E-01| 2.86E-01| 8.27E-02

[ME! generatl public 8.44E-02| 5.00E-D4| 4.22E-05| 2.86E-01| 1.21E-05

General public | 1.77E+02| 5.00E-04| 8.85E-02| 2.86E-01| 2.53E-02] 2.43E-01
| iBounding Scenario

ME! Worker i 1.33E+03]lethal 1.00E+00| 2.86E-01| 2.86E-01
Workers | i 1.33E+04{lethal 1.00E+01| 2.86E-01| 2.86E+00
ME! noninvolved worker 4.35+02]lethal 1.00E+00| 2.86E-01| 2.86E-01
Noninvoived workers 1.64E+04] 4.00E-04| 6.56E+00| 2.86E-01| 1.88E+00
MEI general public 1.91E+00] 5.00E-04| 9.55E-04| 2.86E-01| 2.73E-04
General public i 4.01E+03] 5.00E-04] 2.01E+00| 2.86E-01| 5.73E-01] 5.31E+00

Table E.8.3.4 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

-Receptor i Dose LCFfrem 3LCF Probabi'l'ity LCF Risk

! pers - rem point-est

{Nominal Scenario
MEI Warker ! 3.91E+01| 8.00E-04| 3,13E-02| 1.87E-01] 5.85E-03
Workers | ] 3.91E+02| 8.00E-04| 3.13E-01| 1.87E-01| 5.85E-02
ME! noninvolved worker 9.40E+00| 4.00E-04| 3.76E-03] 1.87E-01} 7.03E-04
Noninvolved workers | 1.32E+02| 4.00E-04| 5.28E-02| 1.87E-01] 9.87E-03
ME! general public ! 2.28E-02| 5.00E-04| 1.14E-05| 1.87E-01| 2.13E-06
General public | 1.99E+01| 5.00E-04| 9.95E-03| 1.87E-01| 1.86E-03] 7.02E-02

| IBounding Scenario
ME! Worker | 7.31E+03]lethal 1.00E+00| 1.87E-01| 1.87E-01
Workers | i 7.31E+04]lethal 1.00E+01]| 1.87E-01| 1.87E+00
MEI noninvolved worker 1.76E+03}lethal 1.00E+Q0| 1.87E-01]| 1.87E-01
Noninvolved workers | 2,47E+04} 4.00E-04{ 9.88E+00{ 1.87E-01| 1.85E+00
MEI general public | 4 26E+00] 5.00E-04] 2.13E-03] 1.87E-01] 3.98E-04
General public i 3.72E+03| 5.00E-04} 1.86E+007 1.87E-01] 3.48E-01] 4.07E+00
Table E.8.3.6 Latent Cancer Fatality Risk from Loss of Filtration
'ﬁeceptor Dose LCFlrem |LCF Probability LCF Risk
pers - rem point-est

Nominal Scenario
ME] Worker 4 89E+01| 8.00E-04! 3.91E.02{ 2.29E-04| 8.96E-06
Workers | 4.88E+02| 8.00E-04] 3.91E-01} 2.29E-04| 8.956E-05
MEI noninvolved worker 3.22E-01| 4.00E-04| 1.29E-D4| 2.29E-04] 2.95E-08
Noninvolved workers | 1.37E+01| 4.00E-04| 5.48E-03] 2.29E-04| 1.25E-06
ME! general public 1.38E-03] 5.00E-04| 6.90E-07| 2.29E-04| 1.58E-10
General public 2. 07E+00| 5.00E-04| 1.04E-03| 2.29E-04] 2.37E-07] 8.11E-05

i Bounding Scenaric

{MEI Worker 3.26E+03|lethal 1.00E+00| 2.29E-04| 2.29E-04
[Werkers | } 3.26E+04|lethal 1.00E+01| 2.29E-04| 2.29E-03
[MEI neninvalved worker 2.14E+01| 8.00E-04| 1.71E-02| 2.29E-04| 3.92E-06
Noninvoived workers | 9.16E+02( 4.00E-04| 3.66E-01| 2.29E-04| 8.39E-06
ME! general public | 9.22E-02} 5.00E-04{ 4.61E-05] 2.29E-04{ 1.06E-08
General public i 1.38E+02| 5.00E-04| 6.90E-02} 2.29E-04| 1.58E-05| 2.39E-03
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Table E.8.3.8 Latent Cancer Fatality Risk fro

m Seismic Induced Lin

e Break .in Vault

Receptor Dose LCF/rem |LCF Probability| LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 1.84E+00] 4.00E-04| 7.36E-04| 1.69E-02| 1.24E-05
Workers | 1.84E+01| 4.00E-04{ 7.36E-03} 1.69E-02| 1.24E-04
ME! noninvolved worker 2.74E-02| 4.00E-04{ 1.10E-05| 1.69E-02| 1.85E-07
Noninvolved workers | 1.03E+00{ 4.00E-04] 4.12E-04] 1.69E-02] 6.96E-06
MEI general public 1.20E-04| 5.00E-04| 6.00E-08| 1.69E-02| 1.01E-09
General public 2.63E-01] 5.00E-04] 1.27E-04] 1.69E-02| 2.14E-06] 1.33E-04
§ Bounding Scenario
MEI Worker 6.97E+00; 4.00E-04{ 2.79E-03] 1.69E-02{ 4.71E-05
Workers | 6.97E+01| 4.00E-04| 2.79E-02| 1.69E-02| 4.71E-04
MEI noninvolved worker 1.04E-01] 4.00E-04; 4 16E-05| 1.68E-02} 7.03E-07
Noninvolved workers 3.92E+00{ 4.00E-04| 1.57E-03| 1.69E-02| 2.65E-05
MEI general public 4.57E-04| 5.00E-04 2 29E-07| 1.69E-02| 3.86E-09
General public | 9.60E-01| 5.00E-04| 4.80E-04{ 1.69E-02| 8.11E-08]| 5.06E-04
Table E.8.3.10 Latent Cancer Fatality Risk from Breached Canister
Receptor Dose LCFirem |LCF Frobability] LCF Risk
pers - rem point-est
Nominal Scenario
MEI Worker 4.53E-08] 4.00E-04| 1.81E-11] 1.00E+00! 1.81E-11
Workers | 4 ,53E-07| 4.00E-04] 1.81E-10; 1.00E+00| 1.81E-10
MEI noninvolved worker 6.77E-10| 4.00E-04| 2.71E-13| 1.00E+00f 2.71E-13
Noninvolved workers 2.55E-08] 4.00E-04{ 1.02E-11{ 1.00E+00{ 1.02E-11
MEI general public 1.00E-12] 5.00E-04| 5.00E-16! 1.00E+00{ 5.00E-18
General public 2.23E-09| 5.00E-04| 1.12E-12| 1.00E+Q0} 1.12E-12} 1.93E-10Q
Bounding Scenario
MEI Worker 2.72E-05{ 4.00E-04{ 1.09E-08{ 1.00E+00| 1.09E-08
Workers | 2.72E-04| 4.00E-04| 1.09E-07} 1.00E+C0| 1.09E-07
MEI noninvolved worker 4,06E-07| 4.00E-04{ 1.62E-10| 1.00E+Q0} 1.62E-10
Noninvolved workers 1.53E-05] 4.00E-04| 6.12E-09] 1.00E+00] 6.12E-09
MEI general public 6.01E-10] 5.00E-04| 3.01E-13{ 1.00E+00{ 3.01E-13
General public 1.34E-06| 5.00E-04{ 6.70E-10| 1.00E+00} 6.70E-10| 1.16E-07
Table E.8.3.12 Latent Cancer Fatality Risk from Seismic Event
Receptor Dose LCF/rem |LCF Probability]LCF Risk
pers - ram point-est
Nominal Scenario
MEI Worker 1.21E+02| 8.00E-04| 9.68E-02| 3.64E-03] 3.52E-04
Workers | 1.21E+03} B8.00E-04| 9.68E-01} 3.64E-03| 3.52E-03
MEI noninvolved worker 2.90E+01| 8.00E-04] 2.32E-02| 3.64E-03| 8.44E-05
Noninvolved workers 4 07E+02| 4.00E-04] 1.63E-01) 3.64E-03] 5.93E-04
ME! general public 7.03E-02] 5.00E-04| 3.52E-05{ 3.64E-03{ 1.28E-07
General public 6.14E+01| 5.00E-04| 3.07E-02| 3.64E-03| 1.12E-04} 4.23E-03
| Bounding Scenario
MEI Worker 8.04E+03}lethal 1.00E+00] 3.64E-03] 3.64E-03
Workers | 8.04E+04|lethal 1.00E+01| 3.64E-03| 3.64E-02
MEI noninvoived worker 1.93E+03|lethal 1.00E+Q0] 3.64E-03] 3.64E-03
jNoninvolved workers 2. 71E+04| 4.00E-04| 1.08E+01| 3.64E-03} 3.95E-02
MEI general public 4,68E+00{ 5.00E-04] 2.34E-03] 3.64E-03| 8.52E-06
General public 4 09E+03| 5.00E-04] 2.05E+00| 3.64E-03] 7.44E-03] 8.33E-02
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Table £.9.3.2 Latent Cancer Fatality Rigk fr

om Mispasitioned Jumper

Receptor Dose LCFirem |JLCF -Probabﬁ? LCF Risk
pers - rem point-est
Nominal Scenario
ME{ Worker 5.88E+01{ 8.00E-04] 4.70E-02} 2.04E-01| 9.60E-03
Workers | 5 88E+02{ 8.00E-04] 4.70E-01} 2.04E-01| 9.60E-02
ME! noninvolved worker 1.926+01( 4.00E-04] 7.68E-03] 2.04E-01| 1.57E-03
Noninvolved workers 7.236+02] 4.00E-04] 2.89E-01] 2.04E-01| 5.90E-02
MEI general public 8.44E-02] 5.00E-04] 4.22E-05} 2.04E-01| 8.61E-06
General public 1.77E+02] 5.00E-04] 885E-02] 2.04E.01] 1.81E-02] 1.73E-01
Bounding Scenario
ME] Worker 1.33E+03 lethal 1.00E+00] 2.C4E-01| 2.04E-01
Workers | 1,33E+04]lathal 1.00E+0%] 2.04E-01} 2.04E+00
MEI noninvolved worker 4.35E+02 |lethal 1.00E+00| 2.C4E-Q1} 2.04E-01
Noninvolved workers 1,64E+04] 4.00E-04] 6,56E+00] 2.04E-01] 1.34E400
MEI general public 1.91E+00]| 5.00E-04{ 9.55€-04| 2.04E-0t] 1.95E-04
General public 4.01E+03] 5.00E-04] 2.01E+00| 2.04E-01] 4.09E-01] 3.79E+00

Table E.9.3.4 Latent Cancer Falalily Risk from Hydrogen Deflagrati

on in Waste Storage Tank

Receptor [Dose LCF/irem {LCF Probability[LCF Risk
fpers - rem point-ast
Nominal Scenario
MEI Worker 3.91E+01] 8.00E-Q4{ 2.13E-02] 1.87E-01| 5.85E-03
Workers | 3.91E+02] B.0CE-04| 3.13E-01| 1.87E-01| 5.385E-02
ME! noninvolved worker 9,40E+C0} 4.00E-04| 3.76E-03| 1.87E-09] 7.03E-04
Noninvolved workers 1,32E+02] 4.00E-04| 5.28E-02{ 1.87E-Q1| 9.87E-03
MEI general public 2.28E-02] 5.00E-04] 1.14E-05] 1.87E-01] 2.13E-06
General public 1.99E+01| 5.00E-04] 9.95E-03| 1.87E-01] 1.86E-03] 7.02E-02
Bounding Scenario
ME| Worker 7.31E+03 Jlethal 1.00E+00| 1.87E-011 1.87E-01
Workers | 7.31E+04[tathal 1,00E+01] 1.87E-01] 1.87E+00
MEI noninvolved worker 1.76E+03lethal 1.0CE+00[ 1.87E-01{ 1.87E-01
Noninvolved workers 2.476+04| 4.00E.04] 9.88E+00| 1.87E-01] 1.85E+00
MEI general public 4,26E+00] 5.00E-04} 2.13E-03( 1.87E-0H{ 3.88E-04
General public 3_.72E+03| 5.00E-04] 1.86E+00| 1.B7E-01] 3.48E-01] 4.07E+00
Table E.9.3.6 Latent Cancer Fatality Risk from Loss of Filtration .
Raceptor |Oose LCEltem |LCF Probability]LCF Risk
{pers - rem point-ast
Nominal Scenario
ME| Worker 4.89E+01] B.00E-04] 3.91E-02] 2.286-04| 8.96E-D6
Workers | 4 8OE+Q2| 8.00E-04]| 3.91E-01] 2.29E-04| B.96E-05
IME! noninvolved werker 3,22E-01] 4.00E-D4]| 1.298-04| 2.286-04| 2.95E-08f
Noninvolved workers 1.37E+01| 4.00E-04| 5.48E-03| 2.29E-04| 1.25E-06
ME! genaral public 1.38E£-03] 5.00E-D4] 6.90E-07| 2.28E-04} 1.58E-10
General public 2.07E+00] 5.00E-04]| 1.048-03| 2.208-04] 2.37E-07] 9.11E-05
Bounding Scenario
IME| Worker 3.28E+03 |lethal 1.00E+QQ{ 2.29E-04| 2.29E-04|
Workers | 3.26E+D4lethal 1,00E+01] 2.29€-04] 2.28-G3
MEI noninvalved worker 2.14E+01} 8.00E-04] 1.71E-02] 2.29E-04| 3.92E-06
Noninvolved workers 9.16E+02} 4.00E-04| 3.66E-01] 2.29E-04| B.39E-05
MEI general public 9.22E-02) 5.00E-04] 4.61E-05| 2.29E-04| 1.06E-08
General public 1,38E+02| 5.00E-04] 6.90E-02| 2.29E-0a| 1.58E£-05] 2.35E-03§
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Table £.9.3.8 Latent Cancer Fatality Risk from Seismic Induced Line Brea

Receptor Dose LCFirem {LCF Probability[LCF Risk
pers - fem point-est

Nominal Scenario

MEI Warker 1.B4E+00| 4.00E-04| 7.36E-04| 1.69E-02] 1.24E-05

'Waorkers | 1.84E+01| 4.00E-04| 7.36E-03| 1.65E-02| 1.24E-04

MEL noninvelved worker 2.74E-02{ 4.00E-04] 1.10E-05| 1.68E-02| 1.85E-07

Noninvolved workers 1.03E+00]| 4.00E-04| 4.12E-04| 1.69E-02] 6.96E-06

MEI general public 1.20E-04| 5.00E-04| 6.00E-08] 1.69E-02| 1.01E-09

General public

2.53E-01] 5.00E-04] 1.27E-04] 1.69E-02

2.14E-06] 1.33E-04

Bounding Seenario

ME| Worker 6.97E+00| 4.00E-04] 2.79E-03| 1.69E-02| 4.71E-05
Workers™ | 6.97E+01] 4.00E-04] 2.79E-02} 1.69E-02] 4.71E-04
{MEI noninvolved worker 1.04€-01| 4.00E-04| 4.16E-05] 1.69€-02| 7.03E07
Noninvolvad workers 3.92E+00{ 4.00E-04| 1.57E-03| 1.69£-02| 265E-05
MEI general public 4.57E-04| 5.00E-04| 2.20EQ7| 1.69E-02) 3.86E-09

General public

9.60E-01] 5.00E-04| 4.80E-04] 1.69E-02

8.11E-06} 5.06E.04

l N
Table E.9.3.10 Latent Cancer Falality Risk from Breached Canistet|

Recaptor Dose LCFirem |LCF Probability[LCF Risk

pers - rem point-est

Nominal Scenarig

MEI Worker 4.53E-08{ 4.00E-04] 1.81E-11] 1,00E+00| 1.81E-11
Workers | 4.53E-07] 4.00E-04] 1.81E-10{ 1.00E+00| 1.81E-10
MEI noninvolved worker 6.77E-10} 4.00E-04| 2.71E-13] i.00E+00] 2.71E-13
Noniavolved workers 2.55E.08| 4.00E-04] 1.02E-11] 1.00E+00] 1.02E-11
MEI general public 1.00E-12] 5.00E-04] 5.00E-16] 1.0CE+00] 5.00E-16,

General public

2.23E-09| 5.00E-04] 1.12E-12] 1.00E+00

1.12E-12] 1,93E-10

| Bounding Scenario

MEI| Worker 2.726-05] 4.00E-04] 1,00E-08] 1.00E+00} 1.09E-08
Workers | 2.72E-04| 4.00E-04{ 1.09E-07{ 1.00E+00| 1.09E-07
ME| noninvolved worker 4.06E-07T| 4.00E-04] 1.62E-10{ 1.00E+00]| 1.62E-10
Noninvolved workars 1.53E-05] 4.00E-04| 6.12E09 1.00E+00| 6.12E-09
MEI ganeral public 6.01E-10] 5.00-04] 3,01E-13] 1.0GE+00] 3.01E-13

General public

1.34E-06| 5.00E-04] 6.70E-10| 1.00E+00

6.70E-10] 1.16E-07

ality Risk from Tank Doma Collapse

- o

Table E.9.3.12 Latent Cancer Fal

Dose LCFirem JLGF TProbability

LCF Risk

pers - rem

point-est

Nominal Scenasio

|FEET Worker 1.206+02) B.00E-04] 9.76£-02) 1.00E-04] 9./6E-06) |
Workers ™ | 1.22E+03] 8.00E-04] 9.76E-01] 1.00E-04} 9.76E-05
ME! noninvolved worker 2.93E+01] 8.00E-04] 2.34E-.02| 1.00E-04} 2.34E-06]
Noninvolved werkers 4. 11E+02| 4.00E-041 1.84E-01] 1.00E-04] 1.64E-05
MEI gensral public 7.09€-02] 5.002-04( 2.55E-05] 1.00E-04| 3.55E-09

General public

6,20E+01] 5.00E-04| 3.10E-02| 1.0CE-04

3.10E-06] 1.17E-D4]

Bounding Scenario

MEI] Warker 8.11E+03]lathal 1.00E+00Q) 1.00E-04] 1.00E-04,
[Workers | 8.11E+04]lathat 1.00E+01| 1.00E-04} 1.00E-03
MEI noninvolved worker 1.95E +03]lethat 1.00E+00] 1.00E-04} 1.00E-04
Noninvolved workers 2.74E+04] 4.0GE-04] 1.30E+011 1.00E-04] 1.10E03
ME| general public 4.73E+Q0) 5.00E-04] 2.37E-03] 1.00E-04] 2.37E-07

Generat public

4.13E+03| 5.00E-04] 2.07E+00| 1.00E-04

2.07E-04{ 2.30E-03

Table E.9.3.14 Latent Cancer Fatality Risk from Seismic Event

Receptor [Dose  JLCFrem JLCF [FrobaniiylLGF Risk

{pers™- rem point-ast

Nominal Scenario

BMEI Worker 1.21E+02] 8.00E-04| 9.6BE-02| 3.64E-03] 3.52E-04
Workers | 1.21E+03} 8.00E-04| 9.68E-01] 3.64E-03] 3.52E-03
MEI noninvolved worker 2.90E+01| B.00E-0A| 2.32E-02| 3.64E-03| B.44E-05
mnvolvedworkers 4.07€+02| 4.00E-04] 1.63E-01| 3.64E-03] 5.93E.04
MEI general public 7.03E-02] 5.00E-04| 3.52E-05| 3.64E-03| 1.28E-07

General public

6.14E+01] 5.00E-04] 3.07E-02] 3.64E-03

1.12E-04] 4.23E-03

Bounding Scenario

MEI Worker 8.CAE+03]lethal 1.00E+00] 3.64E-03] 3.64E-03]
pworkers  { 8.04E+04{lethat 1.C0E+01] 3.64E-03] 3.64E-021
MEI noninvelved worker 1,93E+03|lathai 1,00E+00( 3.64€-03] 3.64E-03
Noninvolved workess 2.71E+04| 4.00E-04] 1.08E+01| 3.64E-03| 3.95€-02
MEI general public 4.68E+00} 5.00E-04} 2.34E-03} 3.64E-03( 8.52€-06

Ganeral public

4.09E+03] 5.00E-04] 2.05E+00] 3.64E-03

7.44E-03] 8.33E-02
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Table E.10.3.2 Latent Cancer Fatality Risk from Misposiioned Jumpes
Recepior Dose LCFirem [LCF Probabm LCF Risk

pers - rem point-ast

Nominal Scenario
ME| Worker 5.89E+01| 8.00E-04} 4.70E-Q2| 1.7SE-01| B.23E-03
Workers | 5.88E+02] 8.00E-04] 4.70E-01| 1,75E-01( 8.23E-02
ME! noninvolved worker 1.92E+01] 4.00E-04] 7.68E-03| 1.78E-01| 1.34E.03
Noninvolved workers 7.23E+02] 4.00E-04] 2.89E-Q1| 1.75E-01} 5.06E-02
ME| general public 8.44E-02| 5.00E-04] 4.22E-08( 1.75£-01} 7.39E-06
General public 1.77E+02| 5.00E-04] 8.85E-02| 1.76E-01] 1.55E-02] 1.48E-01
| Bounding Scenario

ME| Worker 1.33E+03 jtethal 1.00E+0Q| 1.75€-01] 1.75E-01
[workers | 1,33E+04 [lethal 1.00E+01] 1,75€-01] 1.75E+00
{MEI noninvolved worker 4.35E+02 [tethal 1.00E+QQ[ 1.75E-01] 1,75E-01
Noniavolved workers 1.64E+04| 4.00E-04]| 6.56E+00| 1.75€-01] 1.15E+00
ME| general public 1.91E+Q0| S5.00E-04] 9.55E-04| 1.75E-01| 1.67E-Q4
General public 4,.01E+03| 5.00E-04| 2.01E+00| 1.75£-01| 3.51E-01] 3.25E+00

]

Table E.10.3.4 Latent Cancer Fal

ality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCFirem |LCF Probability |LCF Risk
pars = ram point-ast
|Nominal Scenario
MEI Worker 3.91E+01]| 8.00E-04| 3.13E-02} 1.80E-01| 5.63E-03
Workers | 3.91E+02] 8.00E-04| 3.13E-01} 1.80E-01| 5.63E-02
MEI noninvolved worker 9.40E+C0] 4.00E-04] 3.76E-03} 1.80E-01| 6.77E-04
Noninvalved workers 1.32E+02] 4.00E-04| 5.28E-02} 1.80E-01| 9.50E-03
MEI general public 2.28E-02| 5.00E-04] 1.14E-05} 1.60E-01| 2.05E-06
(General public +.99E+01| 5.00E-04{ 9.95E-03} 1.80E-01] 1.79E-03| 6.76E-02
Bounding Scenarie
ME| Warker 7.31E+03 Jiethal 1.00E+00} 1.80E-01] 1.80E-1
Workers | 7.31E+C4|lathal 1.00E+Dt] 1.80E-01] 1.80E+Q0
ME| noninvolved worker 1.76E+03 |lathal 1.00E+0Q] 1.80E-01| 1.80E-04
Noninvolved workers 2.47E+04] 4.00E-04{ 9.88E+00) 1.80E-01| 1.78E+00
ME! general public 4. 26E+00| 5.00E-04] 2,13E-03] 1.80E-01| 3.83E-04
Genaral public 3.72E+03] 5.00E-04{ 1.86E400] 1.80E-01| 3.35E-01] 3. 31E+Q0
|
Table E.10.3.6 Latent Cancar Fatality Risk from Loss of Filiration
Receptor Dose LCFirem JLGF Prabability |LGF Risk
pers - rem point-est
Nominat Scanario
MEI Worker 4.65E+01] B.OCE-04| 3.91E-02| 2.20E-04]| B.61E-06
Workers [ 4.60E+02| 8.00E-04| 3.91E-01] 2.20E-04] B.61E-05
MEI naninvolved worker 3,226-01| 4.00E-04] 1.29E-04] 2.20E-04| 2.83E-08{
Noninvolved workers 1.376+01] 4.00E-04] 5.43E-03] 2.20E-04} 1.21E-06]
MEI general public 1.38E-03| 5.00E-04] 6.90E07] 2.20E-04} 1.52E-10
Geaneral public 2.07E+00] 5.008-04| 1.04E-03] 2.20E-04} 2.28E-07] B.75E-05
Bounding Scenario
JMEI Worker 3.26E+03|lethal 1.00E+00| 2.20E-04} 2.20E-04
[Workers | 3.26E+04 | lethal 1.00E+01{ 2.20E-04| 2.20E-03
MEI noninvolved workar 2.14E+01] 8.00E-04]| 1.71E-02{ 2.20E-04] 3.77E-06
[Noninvolved workers 9.16E+02] 4.00£-04| 3.66E-01} 2.20E-04| 8.06E-05
IME! general public 9.22E-02] 5.00E-04| 4.61E-05] 2.20E-04| 1.01E-08
|Generat public 1.38E+02| 5.00E-04| 6.90E-02| 2.20E-04] 1.52E-05] 2.30E-03
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Table E.10.3.8 Lalent Cancer Fatalily Risk from Seismi¢ Induced Ling Break in Vault -
[Receptor i Dose LCFirem JLGF Probability |LCE Risk
i pers - rem point-est
Nominal Scenario t
MEI Workes 1.84E+00] 4.00E-04] 7.36E-04] 1.63E-02] t.20E-05
Workers | 1.84E+01| 4.00E-04[ 7.36E-03[ 1.63E-02| .20E-04
ME! noninvalved worker 2.74E-02} 4.00E-04] 1.10E-05| 1.63E-02| 1.79E-07
Noninvolved workers 1.03E+00| 4.00E-04] 4.12E-04| 1.63E-02] 6.72E-06
MEI genaral public 1.20E-04] 5,00E-04| 6.00E-08{ 1.63E-02| 9.78E-10
Genaral pubtic 2,63E-01] 5.00E-04] 1.27E-04] 1.63E-02| 2.06E-06] 1.29E-04
Bounding Scenario
MET Worker 6,97E+00f 4.00E-04| 2.79E-03f 1.63E-02]| 4.54E-05
Workers | 6.97E+01] 4.00E-04]| 2.79E-02] 1.63E-02| 4.54E-04
ME! noninvolved werker 1,04E-011 4.00E-04] 4.16E-05] 1.63E-02| 6.78E-07
Noninvolved workers 3.92E+C0| 4,00E-04| 1.57E-03| 1.63E-02| 2.56E-0%
MEI general public 4,57E-04F 5.00E-04[ 2.298-07] 1.63E-02 3.72E-09
General public 9.60E-01} 5.00E-04| 4.80E-04] 1.63E-02| 7.82E-06] 4.88E-04
+
Table E,10.3.10 Latent Cancer Fatally Risk from Breached Canisler
Receptor Dose LCFirem |LCF Probability [JLCF Risk
pers - rem point-est
{Nominal Scenario
MEI Worker 4.53E-08] 4.00E-04[ 1.B1E-11} 1.00E+00| 1.81E-1i
Workers | 4.53E-07] 4.00E-04| 1.81E-10] 1.00E+00| 1.81E-10
MEI noninvoived worker 6.77E-10[ 4.00E-04] 2.71E-13] 1.00E+00| 2.71E-13
|_N_2ninvolved workers 2.558-08] 4,00E-04{ 1.02E-11[ 1.00E+00] 1.02E-11
MEI gerwral public 1.00E-12[ 5,00E-04[ 5.00E-16f 1.00E+00| 5.00E-16f
Ganeral public 2. 23E-09] 5,00E-04] 1.12E-12] 1.00E+00] 1.12E-%2] 1.93E-10
Bounding Scanaria
MEI| Worker 2.72E-05{ 4,00E-04] 1.09E-08| 1.00E+0Q{ 1.09E-08
Workers { 2.72E-04] 4.00E-04] 1.08E-07] 1.00E+00| 1.09E-07
MEI neninvelved worker 4,08E-07} 4.00E-04] 1.62E-10] 1.00E+00[ 1.62E-10
Noninvolved workers 1.53E-05] 4.00E-04] 6.12E-09] 1.00E+00| 6.12E-09
MEI general public 6.01E-10] 5.00E-04] 3.01E-13] 1.00E+00Q| 3.01E-13
General public .34E-06] 5.00E-04] 6.70E-10] 1.00E+00] &.70E-10] 1,16E-07
—
Table E.10.3.12 Latent Cancer Fatalily Risk from Tank Dome Collapse
Receptor Dose LCFirem [LCF IPrebability [LCF Risk
pers - rem point-est
Nominal Scenario
ME| Worker 1.226+02] 8.00E-04| 9.76E-02] 1.00E-04] 9.76E-06
IWorkers | 1.22E+03] 8.00E-04] 9.76E-01] 1.00E-04] 9.76E-05
MEI neninvelved worker 2.93E+01| 8.00E-04| 2.34E-02} 1,00E-04| 2.34E-06
Noninvolved workers 4.11E+02] 4.00E-04] 1,64E-01| 1.00E-04] 1.64E-05
MEI general public 7.00E-02] 5.00E-04| 3,55E-05{ 1.00E-04| 3.55E-09
General public 6.20E+01] 5.Q0E-04] 3.10E-02| 1.00E-04] 3.10E-06] 1.17E-04
Bounding Scenario
ME] Worker 8.11E+03|lethal 1.00E+00] 1.00E-D4| 1.00E-04
Workers | 8.11E+04{lathat 1.00E+01 | 1.00E-04] 1.00E-03
MEI neninvolved werker 1,95E+03 [lathal 1.00E+00] 1.00E-04| 1.00E-04
Noninvolved workers 2.74E+04| 4.00E-04] 1.10E+01] 1.00E-04| 1.10E-03
ME! general public A4.73E+00] 5.00E-04| 2.37E-03] 1.00E-0d4| 2.37E-07
General public 4.13E+03] 5.00E-04 2.07E+00| 1.00E-04{ 2.07E-04{ 2.30E-03
i
Table E.10.3.14 Latent Cancer Fatality Risk from Seismic Evenl
Reaceplor {Dose LCFirem |LCF Probability [LCF Risk
1pers - rem point-est
Nominal Scenaric
ME| Worker 1.21E+02| 8.00E-04] 9.68E-02| 3.50E-03] 3.39E-04
Warkers | 1.21E+03| 8.00E-04] 9.68E-01] 3.50E-03 3.39E-OSJ
MEI noninvolved worker 2.90E+01| B.OCE-Q4] 2.32E-02| 3.50E-03] 8.12€-05
Noninvolved workers 4.076+02] 4.00E-04] 1.63E-01} 3.50E-03} 5.70E-04
MEI! general public 7.03E-02] 5.00E-04] 3.52E-05| 2.50E-03] 1.23E07
Genaral public 6.14E+Q1| 5.00E-04) 3.07E-02{ 3.50E-03] 1.07E-04] 4.07TE-03
| Bounding Scanario
ME! Worker 8.04E+03Jiethal 1.00E+00] 3.50E-03) 3.50E-03)
Workers | 8.04E+04]lathal 1.00E+01] 3.5CE-03] 3.50E-02
SAEL noninvolved worker 1.93E+03]lethal 1.00E+0Q} 3.50E-03| 3.50E-03
Noninvoived workers 2.71E+04| 4.00E-04] 1.08E+01] 3.50E-03] 3.79E-02
IME1 generat pubtic 4,68E+00] 5.00E-D4] 2.34E-03] 3.50E-03| &19E-06
{General public 4.09E+03]| 5.00E-04] 2.05E+00] 3.50E-03] 7.16E-03| 8.01E-02
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Table E.11.2.8 Latent Cancer Fatality Risk from Mispositioned Jumper
Receptor Dose LCF/rem |LCF Probability| LCF Risk
pers - rem point-est
|Nominal Scenario

MEI Worker | 5.88E+01| 8.00E-04| 4.70E-02| 3.03E-01| 1.43E-02
Workers | | 5.88E+02| 8.00E-04] 4.70E-01| 3.03E-01| 1.43E-01
ME! noninvolved worker 1.92E+01| 4.00E-04] 7.68E-03| 3.03E-01| 2.33E-03
Neoninvolved workers 7.23E+02{ 4.00E-04| 2.89E-01{ 3.03E-01| 8.76E-02
ME! general public 8.44E-02] 5.00E-04| 4.22E-05| 3.03E-01{ 1.28E-05
General public 1.77E+02| 5.00E-04| 8.85E-02| 3.03E-01| 2.68E-02{ 2.57E-01

| Bounding Scenario
|MEI Worker ! 1.33E+03|lethal 1.00E+00| 3.03E-01] 3.03E-01
|Workers | I 1.33E+04lethal 1.00E+01| 3.03€-01| 3.03E+00
[MEI noninvolved worker 4.35E+02lethal 1.00E+00| 3.03E-01| 3.03E-01
[Noninvoived workers 1.64E+04| 4.00E-04| 6.56E+00| 3.03E-01| 1.99E+00
ME! general public 1.91E+00| 5.00E-04] 9.55E-04| 3.03E-01| 2.89E-04
General public 4.01E+03| 5.00E-04} 2.01E+00| 3.03E-01| 6.08E-01} 5.63E+00

Table E.11.2.10 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCFirem |LCF ProbabilityfLCF Risk
pers - rem point-est
Nominal Scenario
MEL Worker 3.91E+01| 8.00E-04| 3.13E-02| 2.23E-01| 6.98E-03
Workers | 3.91E+02]| 8.00E-04| 3.13E-01 2.23E-01] 6.98E-02
ME! noninvoived worker 9.406+00| 4.00E-04| 3.76E-03| 2.23E-01] 8.38E-04
jNoninvolved workers 1.32E+02| 4.00E-04| 5.28E-02| 2.23E-01} 1.18E-02
JMEI general public 2.28E-02| 5.00E-04| 1.14E-05| 2.23E-01| 2.54E-06
General public 1.99E+01| 5.00E-04| 9.95E-03| 2.23E-01| 2.22E-03] 8.37E-02
| Bounding Scenario
|MEI Worker 7.31E+03 |lethal 1.00E+00| 2.23E-01| 2.23E-01
Workers | 7.31E+04|lethal 1.00E+01| 2.23E-01| 2.23E+00
ME! noninvolved worker 1.76E+03|lethal 1.00E+00| 2.23E-01] 2.23E-01
Noninvolved workers 2.47E+04] 4.00E-04| 9.88E+00| 2.23E-01| 2.20E+00
MEI| general public 4 26E+00] 5.00E-04| 2.13E-03| 2.23E-01] 4.75E-04
General public i 3.72E+03[ 5.00E-04] 1.86E+00] 2.23E-0t| 4.15E-01| 4.85E+00

Table E.11.2.12 Latent Cancer Fatality Risk from Loss of Filtration

?{eceptor Dose LCFirem |LCF Prabability|LCF Risk

pers - rem point-est

Nominal Scenario
MEI Worker 4.89E+01| 8.00E-04} 3.91E-02] 2.73E-04| 1.07E-05
Workers | 4 89E+02| 8.00E-04| 3.91E-01] 2.73E-04| 1.07E-04
MEI| noninvolved worker 3.22E-01| 4.00E-04]| 1.29E-04| 2.73E-04] 3.52E-08
Noninvolved workers 1.37E+01| 4.00E-041 5.48E-03] 2.73E-04| 1.50E-06
ME! general public 1.38E-03] 5.00E-04| 6.90E-07] 2.73E-04] 1.88E-10
General public 2 07€+00| 5.00E-04| 1.04E-03| 2.73E-04| 2.83E-07{ 1.09E-04
] Bounding Scenario

IMEI Worker 3.26E+03|lethal 1.00E+00| 2.73E-04| 2.73E-04
Workers | | 3.26E+04]lethal 1.00E+01] 2.73E-04] 2.73E-03
ME! noninvolved worker 2 14E+01| 8.00E-04| 1.71E-02| 2.73E-04| 4.67E-06
Noninvolved workers 9.16E+02| 4.00E-04| 3.66E-01| 2.73E-04| 1.00E-04
MEI general public 9.228-02]| 5.00E-04] 4818-05| 2.73E-04| 1.26E-08
General public 1.386+02{ 5.00E-04| 6.90E-02{ 2.73E-04| 1.88E-05] 2.85E-03

DOSETBL.XLS Page 15 9/3/96




Sheet10

Table E.11.2.14 Latent Cancer Fatality Risk from Seismic Induced Line Break in Vault
Receptor Dose LCFiiem |LCF Probability] LCF Risk
pers - rem point-est
| Nominal Scenario
MEI Worker 1.84E+00] 4.00E-04] 7.36E-04] 2.02E-02] 1.40E-05
Workers | | 1.84E+01| 4.00E-04| 7.36E-03] 2.02E-02| 1.49E-04
MEI noninvolved worker 2.74E-02| 4.00E-041 1.10E-05] 2.02E-02] 2.21E-07
Noninvolved workers | 1.03E+00| 4.00E-04] 4.12E-04| 2.02E-02| 8,32E-06
MEI general public | 1,20E-04| 5.00E-04| 6.00E-08| 2.02E-02| 1.21E-09
General public 2.53E-01] 5.00E-04] 1.27E-04| 2.02E-02| 2.56E-06} 1.60E-04
| Bounding Scenario
MEI Worker 6.97E+00} 4.00E-04| 2.79E-03| 2.02E-02| 5.63E-05
Workers | | 6.97E+01| 4.00E-04] 2.79E-02| 2.02E-02| 5.63E-04
ME! noninvolved worker 1.04E-01] 4.00E-04| 4.16E-05] 2.02E-02] 8.40E-07
Noninvolved workers 3.92E+00] 4.00E-04| 1.57E-03] 2.02E-02| 3.17E-05
MEI general public 4.57E-04| 5.00E-04{ 2.29E-07| 2.02E-02| 4.62E-09
General public 9.60E-01] 5.00E-04] 4.80E-04] 2.02E-02{ 9.70E-06} 6.05E-04

Table E.11.2.16 Latent Cancer Fatality Risk from Breached Canister

Receptor Dose LCF/rem |LCF Probability] LCF Risk
pers - rfem point-est
Nominal Scenaric
ME} Worker 4.53E-08{ 4.00E-04]{ 1.81E-11{ 1.00E+00{ 1.81E-11
Workers | ] 4,53E-07| 4.00E-04! 1.81E-10| 1.00E+00| 1.81E-10
MEI| noninvolved worker 6.77E-10] 4.00E-04] 2.71E-13{ 1.00E+00] 2.71E-13
Moninvolved workers 2.55E-08] 4.00E-04] 1.02E-11] 1.00E+QQ] 1.02E-11
MEI general public 1.00E-12| 5.Q0E-04| 5.00E-16| 1.00E+Q0| 5.00E-16
General public 2.23E-08| 5.00E-04] 1.12E-12| 1.00E+00{ 1.12E-12§ 1.93E-10
| Bounding Scenario
ME| Worker 2.72E-05| 4.00E-04| 1.09E-08| 1.00E+00| 1.09E-08
Workers | 2.72B-04] 4.00E-04| 1.09E-07{ 1.00E+00( 1.09€E-07
MEI noninvolved worker 4.06E-07| 4.00E-04| 1.62E-10| 1.00E+00| 1.62E-10
Noninvolved workers 1.53E-05| 4.00E-04! 6.12E-09| 1.00E+00| 6.12E-09
ME! general public 6.01E-10] 5.00E-04] 3.01E-13}1 1.00E+00| 3.01E-13
General public 1.24E-06| 5.00E-04| 6.70E-10| 1.00E+00| 6.70E-10] 1.16E-07

Table E.11.2.18 Latent Cancer Fatality Risk from Seismic Event

[Receptor Dose TCFirem |LCF Brobability] LCF Risk

‘ pers - rem point-est

Nominal Scenario
ME!} Worker 1.21E+02] 8.00E-04| 9.68E-02] 4.34E-03{ 4.20E-04
Workers | 1.21E+03| 8.00E-04| 9.68E-01| 4.34E.03| 4.20E-03
MEI noninvolved worker 2.90E+01| 8.00E-04| 2.32E-02}] 4.34E-03| 1.01E-04
{@involved workers 4.07E+02] 4.00E-04] 1.63E-01] 4.34E.03] 7.07E-04
MEI general public 7.038-02| 5.00E-04] 3.52E-05| 4.34E-03] 1.53E-07
General public 6.14E+01| 5.00E-04| 3.07E-02| 4.34E-03} 1.33E-04] 5.04E-03
] Bounding Scenario

MEI Worker 8.04E+03lethal 1.00E+Q0; 4.34E-03| 4.34E-03
Workers | 8.04E+04|lethal 1.00E+01| 4.34E.03| 4.34E-02
MEI noninvolved worker 1.93E+03]lethal 1.00E+00{ 4.34E-03] 4.34E-03
Noninvolved workers 2.71E+04| 4.00E-04| 1.08E+01| 4.34E-03| 4.70E-02
MEI general public ) 4.68E+00| 5.00E-04] 2.34E-03| 4.34E.03] 1.02E-05}
General public 4,09E403] 5.00E-04| 2.05E+00] 4.34E-03| 8.88E-03] 9.93E-02
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Table E.11.1.8 Latent Cancer Fatality Risk from Mispositioned Jumper
Receptor Dose LCFirem |LCF Probabitity |LCF Risk

pers - rem point-est

Nominal Scenario
MEI Worker 5.88E+01| 8.00E-04| 4.70E-02| 1.10E-01] 6.17E-03
Workers | 5.88E+02| 8.00E-04] 4.70E-01| 1.10E-01] 5.17E-02
MEI noninvolved worker 1.92E+01| 4.00E-04] 7.68E-03| 1.10E-01] 8.45E-04
Noninvolved workers 7.23E+02| 4.00E-04| 2.89E-01| 1.10E-01] 3.18E-02
MEI general public 8.44E-02| 5.00E-04] 4.22E-05| 1.10E-01{ 4.64E-06
General public 1.77E+02] 5.00E-04] 8.85E-02| 1.10E-01} 9.74E-03] 9.33E-02
i Bounding Scenario

ME! Worker 1.33E+03|lethal 1.00E+00| 1.10E-01] 1.10E-01
Workers | 1.33E+04|lethal 1.00E+01| 1.10E-01| 1.10E+Q0
MEI noninvolved worker 4 35E+02]lethal 1.00E+00| 1.10E-01] 1.10E-01
Noninvolved workers 1.64E+04] 4.00E-04} 6.56E+00| 1.10E-01| 7.22E-01
MEI general public 1.91E+00} 5.00E-04} 9.55E-04| 1.10E-01| 1.05E-04
General public 4.01E+03} 5.00E-04| 2.01E+00| 1.10E-01| 2.21E-01) 2.04E+00
Table E.11.1.10 Latent Cancer Fatality Risk from Seismic Induced Line Break in Vault
Receptor Dose LCF/rem |LCF Probability [LCF Risk

pers - rem point-est

Nominal Scenario
ME! Worker 1.84E+00| 4.00E-04| 7.36E-04| 6.50E-03| 4.78E-06
Workers | 1.84E+01| 4.00E-04| 7.36E-03| 6.50E-03] 4.78E-05
MEI noninvolved worker 2.74E-02| 4.00E-04| 1.10E-05| 6.50E-03| 7.12E-08
Noninvolved workers 1.03E+00( 4.00E-04| 4.12E-04} 6.50E-03| 2.68E-05
ME! general public 1.20E-04| 5.00E-04| 6.00E-08f 6.50E-03] 3.80E-10
General public 2.53E-01| 5.00E-04| 1.27E-04| 6.50E-03| 8.22E-07| 5.13E-05
| Bounding Scenario

MEI Worker 6.97E+00( 4.00E-04| 2.79E-03} 6.50E-03| 1.81E-05
Workers | 6.97E+01| 4.00E-04| 2.79E-02} 6.50E-03| 1.81E-04
ME] noninvolved worker 1.04E-01| 4.00E-04] 4.16E-05f 6.50E-03| 2.70E-07
Noninvolved workers 3.92E+00| 4.00E-04| 1.57E-03)1 6.50E-03| 1.02E-05
MEI general public 4 57E-04} 5.00E-04| 2.29E-07| 6.50E-03| 1.49E-09
General public 9.60E-01} 5.00E-04] 4.80E-04| 6.50E-03| 3.12E-06] 1.95E-04
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DOSE CONSEQUENCES FOR SPRAY RELEASE

Noninvolved Worker and General Public Radiological Dose Calculation

D(rem) = Q (L) x ChifQ {s/m3) x BR (m3/s) x ULD {rem/L)

where:

|

Q = liters respirable tank waste released - respirable release rate = 0.054 L/min

ChifQ = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

BR = Breathing rate 3.3E-04 for onsite and offsite. |

ULD = CEDE per unit liter inhaled - Bounding (SST 30% solids) - Nominal (reactor products)

!

tatent cancer fatalities (LCF) = CF (LCF/rem} * D (rem)

i

where: | |
CF = dose-to-risk conversion factor
D = dose ‘,
Bounding Scenario 3
exposure Jreceptor |[Q ChilQ BR ULD D CF LCF
{(h) L) (s/m3) {m3/s) {rem/L) (rem) LCF/rem
8.COE+00[MEI NW | 2.59E+01| 6.51E-03| 3.30E-04| 7.81E+06] 4.35E+02|Lethal dose
8.00E+00]|pop NW | 2.59E+01| 2.46E-01| 3.30E-04] 7.81E+06| 1.64E+04| 4.00E-04| 6.55E+00
1.60E+01|MEI GP 5.18E+01| 1.43E-05| 3.30E-04| 7.81E+06| 1.91E+00| 5.00E-04| 9.55E-04
1.60E+01|pop GP 518E+01| 3.00E-02| 3.30E-04| 7.831E+06| 4.01E+03| 5.00E-04| 2.00E+00
Nominal Scenaric .
exposure [receptor |Q ChilQ BR uLb D CF LCF
{h) {L) (s/fm3) {m3/s) {rem/L) {rem) LCF/rem
8.00E+00|MEI NW | 2.59E+01] 6.51E-03] 3.30E-04] 3.45E+05] 1.92E+01[ 4.00E-04] 7.68E-03
8.00E+00|pop NW | 2.58E+01] 2.45E-01| 3.30E-04| 3.45E+05| 7.23E+02] 4.00E-04| 2.89E-01
1.60E+01|ME! GP 518E+01] 1.43E-05| 3.30E-04| 3.45E+05| 8.44E-02| 5.00E-04| 4.22E-05
1.60E+01[pop GP 5.18E+01| 3.00E-02]| 3.30E-04| 3.45E+05| 1.77E+02| 5.00E-04| 8.85E-02
Worker Radiological Dose Calculation
|
D(rem) =[ Q(L) * ULD{rem/L} * T(s) * R(m3/s) * 3/2pir3(m-3)] + [MEI NW dose]
where: |
T (s) W Max 15min x 60s/min = | 9.00E+02
R(m) = |radius of work area= | 1.00E+01
Volume (m-3} = 3/2pir3 = 4, 77E-04/m3
Bounding Scenario
receptor |Q ULD T BR Volume  |Dose CFr LCF
{L) {remil) |(s) (m3fs)  |{m-3) (rem) LCF/rem
MEI W 8.10E-01] 7.81E+06] 9.00E+02| 3.30E-04] 4.77E-04| 1.33E+03|lethal dose;
Pop W worker population of 10 * MEI W dose = 1.33E+04|lethal dose!
| :
Nominal Scenario !
receptor |Q ULD T BR Volume |Dose CF LCF
(L) {rem/L) (s) {m3/s) {m-3) {rem) L.CFirem
MEI'W 8.10E-01] 3.45E+05| 9.00E+02| 3.30E-04| 4.77E-04| 5.88E+01| 8.00E-04! 4.70E-02
Pop W worker population of 10 * MEI W dose = 5.88E+02| 8.00E-04; 4.70E-01
ACCIDTA3.XLS Page 2
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DOSE CONSEQUENCES FOR FLAMMABLE GAS DEFLAGRATION

Noninvolved Worker and General Public Radiclogical Dose Calculation

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (remv/L)
where: | |
Q = liters respirable tank waste released
Chi/Q = time integrated atmoshperic dispersion coefficient, NW = < Thr, GP = < 1hr
R = Breathing rate 3.3E-04 for onsite and offsite.
ULD = CEDE per unit liter inhaled - DST solids
| |
latent cancer fatalities (LCF) = CF {LCF/rem} * D (rem)
where: | [ |
CF = dose-to-risk conversion factor
D = dose
Bounding Scenario
exposure |receptor [Q ChilQ BR ULD ] CF LCF
(h) (L) (s/m3) {m3/s) (rem/L)  [{rem) LCF/rem
<1 MEI NW | 2.40E+00] 3.44E-02| 3.30E-04| 6.45E+07] 1.76E+03|Lethal dose
<1 pop NW | 2.40E+00( 4.83E-01| 3.30E-04| 6.45E+07| 2.47E+04| 4.00E-04| 9.87E+00
<1 MEI GP | 2.40E+00| 8.34E-05| 3.30E-04| 6.45E+(07| 4.26E+00| 5.00E-04| 2.13E-03
<1 pop GP 2. 40E+00| 7.29E-02| 3.30E-04| 6.45E+07| 3.72E+03| 5.00E-04| 1.86E+00
Nominal Scenario
exposure [receptor [Q ChifQ BR ULD D CF L.CF
(h) L) {s/m3) {m3/s) (rem/L) |[(rem) LCF/rem
<1 MEI NW | 2.40E+00] 3.44E-02] 3.30E-04] 3.45E+05] 9.40E+00{ 4.00E-04] 3.76E-03
<1 pop NW | 2.40E+00| 4.83E-01| 3.30E-04| 3.45E+05( 1.32E+02] 4.00E-04| 5.28E-02
<1 MEI GP | 2.40E+00} 8.34E-05| 3.30E-04| 3.45E+05| 2.28E-02{ 5.00E-04{ 1.14E-05
<1 pop GP 2 40E+00} 7.29E-02{ 3.30E-04} 3.45E+05| 1.99E+01| 5.00E-04| 9.96E-03
Worker Radiclogical Dose Calculation
| |
Direm) = Q(L) * ULD(rem/L} * T{s} * R{m3/s) * 3/2pir3(m-3)
where: |
T (s) W Max 5min x 60s/min = 3.00E+02
R(m) = [radius of work area = | 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3
Bounding Scenario
receptor |Q ULD T BR Volume |Dose CF LCF
(L) (rem/L) (s) {m3/s) (m-3) (rem) LCF/rem
MEI'W 2 40E+00| 6.45E+07| 3.00E+02| 3.30E-04| 4.77E-04| 7.31E+03]lethal dose
Pop W worker population of 10 * ME! W dose = 7.31E+04|lethal dose
|
Nominal Scenario
receptor |Q uLD T BR Volume |[Dose CF LCF
L) {rem/L} (s} {m3/s) {m-3) {rem) LCF/rem
MEI W 2.40E+00] 3.45E+05[ 3.00E+02| 3.30E-04] 4.77E-04]| 3.91E+01] 8.00E-04! 3.13E-02
Pop W worker population of 10 * MEI W dose = 3.91E+02| 8.00E-04} 3.13E-01
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DOSE CONSEQUENCES FOR SEISMIC EVENT - REMEDIATION
| | ] 2k |
Direm) = Q (L} x ChifQ (s/m3) x R (m3/s) x ULD (remiL)
where: | | |
Q = liters respirable tank waste released
ChifQ = time integrated atmoshperic dispersion coefficient; NW = < 1hr, GP = < 1hr
R = Breathing rate 3.3E-04 for onsite and offsite. | j |
ULD = CEDE per unit liter inhaled - bounding (SST sclids) - nominal (reactor products)
E ! i
latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where: | |
CF = dose-to-risk conversion factor
D = dose
Bounding Scenario
exposure [receptor (Q Chi/Q R ULD D CF LCF
{h) (L) (s/m3) (m3/s) {rem/L) |[(rem) LCF/rem
<1 MEI NW | 7.40E+00| 3.44E-02] 3.30E-04| 2.30E+07| 1.93E+03| lethal dose
<1 pop NW | 7.40E+00{ 4.83E-01] 3.30E-04| 2.30E+07| 2.71E+04| 4.00E-04| 1.09E+01
<1 MEI GP | 7.40E+00{ 8.34E-05] 3.30E-04| 2.30E+07| 4.68E+00| 5.00E-04( 2.34E-03
<1 pop GP 7.40E+00} 7.20E-02 3.30E-04| 2.30E+07| 4.09E+03| 5.00E-04| 2.05E+00
Nominal Scenario
exposure [receptor [Q Chi/Q R ULb D CF LCF
(h) _ {L) (s/m3) {m3/s) (rem/L) {{rem) LCF/rem
<1 MEINW | 7.40E+00| 3.44E-02]| 3.30E-04] 3.45E+05] 2.90E+01| 8.00E-04| 2.32E-02
<1 pop NW | 7.40E+00| 4.83E-01| 3.30E-04| 3.45E+05] 4.07E+02| 4.00E-04{ 1.63E-01
<1 MEI GP | 7.40E+00| 8.34E-05| 3.30E-04} 3.45E+05] 7.03E-02| 5.00E-04| 3.51E-05
<1 pop GP 7.40E+00| 7.29E-02| 3.30E-04| 3.45E+05| 6.14E+01| 5.00E-04| 3.07E-02
Worker Radiological Dose Calculation
l I
D(rem) = Q(L) * ULD{rem/L) * T(s} * R(m3/s) * 3/2pir3(m-3)
where: |
T (s) W Max 5min x 60s/min = | 3.00E+02
R(m) = |radius of work area = | 1.00E+01
Volume {m-3) = 3/2pir3 = 4. 77E-04/m3
Bounding |
receptor |Q ULD T BR Volume |D CF LCF
{L) {rem/l) |(s) {m3/s) (m-3) (rem) LCF/rem
MEI W 7.40E+00} 2.30E+07| 3.00E+0Q2] 3.30E-04| 4.77E-04| 8.04E+03|lethal dose
Pop W warker population of 10 * MEI W dose = 8.04E+04|lethal dose
Nominal
receptor |Q ULD T BR Volume  |D CF LCF
(L) {rem/L} |(s) (m3/s) (m-3) {rem} LCF/rem
MEI W 7.40E+00] 3.45E+05] 3.00E+02| 3.30E-04| 4.77E-04} 1.21E+02| 8.00E-04| 9.64E-02
Pop W worker population of 10 * MEI W dose = 1.21E+03] 8.00E-04| 9.64E-01
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DOSE CONSEQUENCES FOR EXPLOSION FROM ROCK SLINGER
| ! i -
D(rem) = Q {L) x Chi/Q (s/m3) x R {m3/s) x ULD {rem/L)
where: | |
Q = liters respirable tank waste released
Chi/Q = time integrated atmoshperic dispersion coefficient;, NW = < 1hr, GP =<1 hr i
R = Breathing rate 3.3E-04 for onsite and offsite. | i |
ULD = CEDE per unit liter inhaled - Bounding {(SST solids) - Nomlnal (reactor products)
| |
latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem) |
where: | |
CF = dose-to-risk conversion factor
D = dose
Bounding Scenario
exposure |receptor |Q ChilQ R oo D CF LCF
(h) (L) (sfm3) {m3/s) (rem/L) |(rem) LCF/rem
<1 MEI NW | 7.47E+00] 3.44E-02} 3.30E-04| 2.30E+07{ 1.95E+03|lethal dose
<1 pop NW | 7.47E+00| 4.83E-01| 3.30E-04| 2.30E+07} 2.74E+04| 4.00E-04| 1.10E+01
<1 MEI GP | 7.47E+00] 8.34E-05| 3.30E-04| 2.30E+07| 4.73E+00| 5.00E-04| 2.36E-03
<1 pop GP 7.47E+00] 7.29E-02| 3.30E-04) 2.30E+07| 4.13E+03| 5.00E-04( 2.07E+00
Nominal Scenario
exposure |receptor [Q Chi/Q R ULD D CF LCF
{h) (] {s/m3) (m3/s) __[(rem/l) |(rem) LCF/rem
<1 ME! NW | 7.47E+00| 3.44E-02{ 3.30E-04| 3.45E+05] 2.93E+01| 8.00E-04{ 2.34E-02
<1 pop NW | 7.47E+00| 4.83E-01] 3.30E-04| 3.45E+05| 4.11E+02| 4.00E-04| 1.64E-01
<1 MEI GP | 7.47E+00| 8.34E-05] 3.30E-04| 3.45E+05| 7.089E-02| 5.00E-04| 3.55E-05
<1 pop GP 7.47E+00| 7.29E-02{ 3.30E-04| 3.45E+05| 6.20E+01| 5.00E-04] 3.10E-02
Worker Radiolegical Dose Calculation
I |
D{rem) = Q(L) * ULD{rem/L) * T(s} * R{m3/s) * 3/2pir3
where: |
T (s} W Max 5min x 60s/min = 3.00E+02
R(m) = |radius of work area = | 1.00E+01
Volume (m-3) = 3/2pir3 = 4 77E-04/m3
Bounding
receptor |Q OLD T BR Volume |D CF LCF
(L) (remil) [(s) (m3/s) {m-3) (rem) LCF/rem
MEIW | 7.47E+00| 2.30E+07| 3.00E+02] 3.30E-04] 4.77E-04] 8.11E+03]lethal dose
Pop W worker population of 10 * MEl W dose = 8.11E+04|lethal dose
Nominal
receptor |Q ULD T BR Volume |D CF LCF
(L {rem/L) |(s) {m3/s) {m-3) (rem) LCF/rem
MEI'W 7.47E+00| 3.45E+05 3.00E+02| 3.30E-04| 4.77E-04| 1.22E+02| 8.00E-04| 9.74E-02
Pop W worker population of 10 * MEI W dose = 1.22E+03| 8.00E-04} 9.74E-01
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SEeet?

DOSE CONSEQUENCES FOR OFF GAS DUCT RUPTURE - {4.4.4.3)

3

I

D(rem) = Q {L)yx Chl/Q {s/m3) x R (m3/s) x ULD (rem/L)

where: |

Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

R = Breathing rate 3.3E-04 for onsite and offsite.

i

l

i

ULD = CEDE per unit liter inhaled - Bounding (DST solids) - Nominal {reactor products)
|

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)

where: |

CF = dose-to-risk conversion factor

D = dose

Bounding Scenario

exposure [receptor

Q

ChifQ

R

ULD

D

CF

LCF

)

(L)

(s/m3)

{m3/s)

(rem/L)

(rem)

LCFirem

8{MEI NW

8.70E+00

6.51E-03

3.30E-04

6.45E+07

1.21E+03

lethal dose

8{pop NW

B.70E+00

2.45E-01

3.30E-04

6.45E+07

4 54E+04

8.00E-04

3.63E+01

16|MEI GP

1.73E+01

1.43E-05

3.30E-04

6.45E+07

5.27E+00

5.00E-04

2.63E-03

16|pop GP

1.73E+01

3.00E-02

3.30E-04

6.45E+07

1.10E+04

5.00E-04

5.52E+Q0

Nominal Scenario

exposure [receptor

Q

ChifQ

R

ULD

3]

CF

LCF

(h)

(L)

(s/m3)}

(m3ls)

(remiL)

(rem)

LCF/rem

BIMEl NW

8.70E+00

6.51E-03

3.30E-04

3.45E+05

6.45E+00

4.00E-04

2.58E-03

8|pop NW

B.70E+00

2.45E-01

3.30E-04

3.45E+05

2.43E+02

4.00E-04

9.71E-02

16|MEI GP

1.73E+01

1.43E-05

3.30E-04

3.45E+05

2.82E-02

5.00E-04

1.41E-05

16|pop GP

1.73E+01

3.00E-02

3.30E-04

3.45E+05

5.91E+01

5.00E-04

2.95E-02

Worker Radiological Dose Calculation

I

D(rem) =[ Q(L) * ULD(rem/L) * T(s

* R{m3/s) * 3/2pir3(m-3)] + [ME| NW dose]

where: |

T (s) W Max 15min x 60s/min

9.00E+02

R (m)

[radius of work area =

1.00E+01

Volume (m-3) = 3/2pir3 =

4.77E-04/m3

Bounding

receptor  |Q

ULD

T

BR

Volume

D

CF

LCF

(L)

{rem/L}

(s)

{m3/s)

(m-3)

{rem)

LCF/rem

MEI'W

2.72E-01] 6.45E+07

9.00E+02

3.30E-04

4 77E-04

3.69E+03

lethal dose]

Pop W

worker population

of 10 * MEI

W dose

3.69E+04

lethal dose

Nominal

receptor [Q

ULD

T

BR

Volume

D

CF

LCF

(L)

(rem/L})

(s)

{m3/s)

(m-3)

(rem)

LCF/rem

MEI W 2.72E-01

3.45E+05

9.00E+02

[ 3.30E-04

4.77E-04

1.97E+01

4.00E-04

7.90E-03

Pop W

worker population of 10 * MEI W dose =

1.97E+02

4.00E-04

7.80E-02
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DOSE CONSEQUENCES FOR LOSS OF FILTRATION - (4.3.1.10)

D{rem} = Q (L) x Chi/Q (s/m3) x RI(mSIs) X UlI.D {rem/L}

where: |

Q = liters respirable tank waste released

ChifQ = time integrated atmoshperic dispersion coefficient; NW = 1hr GP =1hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (SST solids) - Nommal (reactor products)

| l
tatent cancer fatalities (LCF) = CF (LCF/rem} ™ D (rem)
where: | |
CF = dose-to-risk conversion factor
D = dose
Bounding Scenario
exposure |receptor |[Q ChifQ R ULD D CF LCF
(h) (L) {s/m3) {m3/s) (rem/L} (rem) LCF/rem
1|MEI NW 2.50E-01] 1.13E-02| 3.30E-04| 2.30E+07| 2.14E+01}{ 8.00E-04| 1.72E-02
1]pop NW 2.50E-01] 4.83E-01| 3.30E-04| 2.30E+07{ 9.16E+02| 4.00E-04| 3.67E-01
1{MEI GP 2.50E-01] 4.86E-05| 3.30E-04| 2.30E+07] 9.22E-02| 5.00E-04| 4.61E-05
1{pop GP 2.50E-01} 7.29E-02} 3.30E-04] 2.30E+07| 1.38E+02| 5.00E-04| 6.92E-02
Nominal Scenario
exposure |[receptor |Q Chif/Q R ULD D CF LCF
{h) {L) (s/fm3) (m3/s) {rem/L) {rem) LCFfrem
1{MEI NW 2.50E-01| 1.13E-02| 3.30E-04} 3.45E+05| 3.22E-01{ 4.00E-04| 1.29E-04
1ipop NW 2.50E-01{ 4.83E-01| 3.30E-04| 3.45E+05} 1.37E+01]| 4.00E-04| 5.50E-03
1|MEI GP 2.50E-01{ 4.86E-05| 3.30E-04| 3.45E+05} 1.38E-03| 5.00E-04( 6.92E-07
1lpop GP 2.50E-01{ 7.29E-02| 3.30E-04| 3.45E+05{ 2.07E+00| 5.00E-04| 1.04E-03
Worker Radiclogical Dose Calculation
| | |
D(rem) = Q(L} * ULD({rem/L} * T(s) * R(m3/s) * 3/2pir3(m-3)
where: |
T (s) W Max 80min x 60s/min = | 3.60E+03
R(m) = lradius of work area = | 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3
Bounding
receptor |Q ULD T BR Volume |D CF LCF
- {L) (rem/L) (s) {m3/s) {m-3) (rem) LCF/rem
MEI W 2.50E-01| 2.30E+07} 3.60E+03; 3.30E-04| 4.77E-04} 3.26E+03[lethal dose
Pop W worker population of 10 * MEI W dose = 3.26E+04[lethal dose|
Nomina!
receptor |Q ULD T BR Volume |D CF LCF
(L) (rem/L) (s) {m3/s) (m-3) {rem) LCF/rem ]
MEI'W 2.50E-01] 3.45E+05] 3 60E+03] 3.30E-04] 4.77E-04] 4.8SE+01] 8.00E-04] 3.91E-02]
Pop W worker population of 10 * MEI W dose = 4 89E+02} B8.00E-04| 3.91E-01
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Sheet8

DOSE CONSEQUENCES FOR &

EISMIC INDUCED LINE B

REAK IN VAULT - {4.5.1.1.2)

where: | ;

l

D(rem) = Q (L} x Chi/Q (s/m3) x R (m3/s) x ULD {rem/L)

Q = liters respirable tank waste re

leased

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 18hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (SST liquids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF {LCF/rem) * D (rem)

where: | |

CF = dose-to-risk conversion factor

D = dose

Bounding Scenario

exposure |receptor |Q

ChifQ

R

ULD

D

CF

LCF

(h) (L)

(s/m3)

{m3a3/s)

(remiL)

(rem)

LCF/rem

8|MEINW | 3.70E-02

6.51E-03

3.30E-G4

1.31E+08

1.04E-01

4.00E-04

4.17E-05

8|pop NW | 3.70E-02

2.45E-01

3.30E-04

1.31E+06

3.92E+00

4.00E-04

1.57E-03

16|MEI GP 7.40E-02

1.43E-05

3.30E-04

1.31E+06

4.57E-04

5.00E-04

2.28E-07

16{pop GP 7.40E-02

3.00E-02

3.30E-04

1.31E+06

9.60E-01

5.00E-04

4.80E-04

Nominal Scenario

exposure [receptor |Q

Chi/Q

R

ULD

D

CF

LCF

(h) (L)

(sIm3)

(m3ls)

(rem/L}

{rem)

LCF/rem

8|MEI NW 3.70E-02

6.51E-03

3.30E-04

3.45E+056

2.74E-02

4.00E-04

1.10E-05

8ipop NW 3.70E-02

2.45E-01

3.30E-04

3.45E+05

1.03E+00

4.00E-04

4.13E-04

16|MEI GP 7.40E-02

1.43E-05

3.30E-04

3.45E+05

1.20E-04

5.00E-04

6.02E-08

16|pop GP | 7.40E-02

3.00E-02

3.30E-04

3.45E+05

2.53E-01

5.00E-04

1.26E-04

Worker Radiological Dose Calculation

| |

|

D(rem) =[ Q(L) * ULD{rem/L) * T(s) * R(m3/s) * 3/2pir3(m-3)] + [ME!I NW dose]

where: |

T () W Max 15min x 60s/min =

9.00E+02

R(m) = |radius of work area =

1.00E+01

Volume (m-3) = 3/2pir3 =

4.77E-04/m3

Bounding |

receptor |Q ULD

T

BR

Volume

D

CF

LCF

(L} {rem/L}

(s)

{m3/s)

(m-3)

{rem)

LCF/rem

MEI W 3.70E-02] 1.31E+06

[ 9.00E+02

3.30E-04

4.77E-04

6.97E+00

4.00E-04

2.79E-03

Pop W worker population

of 10 * MEl

W dose =

6.97E+01

4.00E-04

2.79E-02

Nominal

receptor |[Q ULD

T

BR

Volume

D

CF

LCF

(L) {rem/L)

(s)

{m3/s)

(m-3)

(rem})

LCF/rem

MEI W 3.70E-02| 3.45E+05

9.00E+02

3.30E-04

477E-04

1.84E+00

4.00E-04

7.34E-04

Pop W

worker population of 10 * MEl W dose =

1.84E+01

4.00E-04

7.34E-03
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Sheet10

DOSE CONSEQUENCES FOR BREACHED CANISTER

]

Dlrem) = Q (L) x CAifQ {s/m3) x R (m3/s) x ULD (remiL)

where: |

Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 24hr

R = Breathing rate 3.3E-04 for onsite and offsite. 2 7E-04 long term offsite > 16hr

ULD = CEDE per unit |

iter inhaled - Bounding (AWF solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)

where: | [

J

CF = dose-to-risk conversion factor

D = dose
Bounding Scenario
exposure [receptor |Q Chi/Q R ULD D CF LCF
(h) _ (L) {s/m3) {m3/s) {rem/L) |(rem) LCFirem
8|MEI NW 9.13E-10] 6.51E-03| 3.30E-04| 2.07E+08] 4.06E-07| 4.00E-04] 1.62E-10
8{pop NW 8.13E-10f 2.45E-01] 3.30E-04| 2.07E+08| 1.53E-05| 4.00E-04| 6.11E-09
24(MEI GP 9.51E-10| 1.13E-05| 2.70E-04| 2.07E+08| 6.01E-10} 5.00E-04| 3.00E-13
24 |pop GP 9.51E-10{ 2.52E-02| 2.70E-04( 2.07E+08| 1.34E-06| 5.00E-04| 6.70E-10
Neminal Scenario
exposure |receptor [(Q ChifQ R ULD D CF LCF
(h) (L) {s/m3) {m3/s) {rem/L) {rem) LCF/rem
8{MEI NW 2.13E-10| 6.51E-03] 3.30E-04] 3.45E+05| 6.77E-10] 4.00E-04| 2.71E-13
8|pop NW 9.13E-10| 2.45E-01} 3.30E-04| 3.45E+05| 2.55E-08f 4.00E-04] 1.02E-11
24|IMEI GP 9.51E-10| 1.13E-05| 2.70E-04| 3.45E+05| 1.00E-12| 5.00E-04| 5.01E-16
24ipop GP 9.51E-10] 2.52E-02| 2.70E-04| 3.45E+05} 2.23E-09| 5.00E-04| 1.12E-12
Worker Radiclogical Dose Calculation
| |
D{rem) =[ Q(L) * ULD{rem/L} * T(s) * R{(m3/s) * 3/2pir3{m-3)] + [ME} NW dose]
where: |
T (s) W Max 15min x 60s/min = | 9.00E+02
R(m) = [radius of work area = | 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3
Bounding
receptor |Q ULD T BR Volume  |D CF LCF
{L) {rem/L) (s) (m3/s) {m-3) {rem) LCF/rem
MEI' W 9.13E-10] 2.07E+08| 9.00E+02| 3.30E-04] 4.77E-04] 2.72E-05] 4.00E-04| 1.09E-08
Pop W worker population of 10 * MEt W dose = 2.72E-04] 4.00E-04| 1.09E-07
Nominal
receptor  |Q ULD T BR Volume |D CF LCF
(L) (rem/L) {s) {m3/s) {m-3) (rem) LCF/rem
MEIW 9.13E-10| 3.45E+05] 9.00E+02| 3.30E-04| 4.77E-04] 4.53E-08| 4.00E-04| 1.81E-11
Pop W worker population of 10 * MEI W dose = 4.53E-07| 4.00E-04| 1.81E-10
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POST-REMEDIATION ACCIDENT - SEISMIC - 177 TANKS COLLAPSE
i | P - T

D{rem} = Q (L) x ChifQ (s/m3) x R (m3/s) x ULD (rem/L}) : i

where: | i |

Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; < 1hr a'cute. 1yr chronic

R = Breathing rate 3.3E-04 for onsite and offsite. | | |

ULD = CEDE per unit liter inhaled - bounding (SST solids) - nominal (reactor products)

I

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)

where: | |

CF = dose-to-risk conversion factor

D = dose

Summary Table

receptor |LCF

MEI NW 1 2.82E+00

pop NW | 4.23E+01

MEI GP 3.05E-03

pop GP 3.68E+00

Nominal inventory - ingestion acute

exposure freceptor |Q ChifQ R ULD D CF LCF
(h) {L) (s/m3) {m3/s) (rem/l.) |{{rem) "|LCFfrem
<1 MEINW | 8.97E+02| 3.44E-02} 3.30E-04| 4.10E+00] 4.17E-02] 5.00E-04| 2.09E-05
<1 pop NW | 8.97E+02| 4.83E-01| 3.30E-04] 4.10E+00| 5.86E-01| 5.00E-04] 2.93E-04
<1 MEIGP | 8.97E+02| 8.34E-05| 3.30E-04{ 4.10E+00| 1.01E-04{ 5.00E-04} 5.06E-03
<1 pop GP | 8.97E+02{ 7.20E-02| 3.30E-04| 4.10E+00{ 8.85E-02| 5.00E-04| 4.42E-05
Nominal inventory - inhalation  |acute
exposure [receptor [Q ChifQ R ULD D CF LCF
(h) (L) (s/m3) {m3/s) {rem/L) {{rem) LCF/rem
<1 MEINW | 8.97E+02| 3.44E-02} 3.30E-04| 2.30E+05] 2.34E+03] 1.00E-03] 2.34E+00
<1 pop NW | 8.97E+02| 4.83E-01| 3.30E-04] 2.30E+05| 3.29E+04| 1.00E-03| 3.29E+01
<1 MEI GP | 8.97E+02| 8.34E-05( 3.30E-04| 2.30E+05] 5.68E+00] 5.00E-04| 2.84E-03
<1 pop GP | 8.97E+02{ 7.20E-02| 3.30E-04( 2.30E+05{ 4.96E+03| 5.00E-04| 2.48E+00
Nominal inventory -~ ingestion chronic
exposure [receptor |Q ChifQ R ULD D CF LCF
{yr) (L) (s/m3) {m3/s) (rem/L) {{rem) LCF/rem
1|MEINW {1.55E+04| 4.03E-04] 3.30E-04| 4.10E+00| 8.45E-03[ 5.00E-04] 4.23E-06
1{pop NW | 1.55E+04| 8.01E-Q3| 3.30E-04| 4.10E+00| 1.68E-01| 5.00E-04| 8.40E-05
1{ME! GP | 1.55E+04| 3.52E-07| 3.30E-04| 4.10E+00| 7.38E-08| 5.00E-04| 3.69E-09
1{pop GP | 1.55E+04| 2.03E-03| 3.30E-04] 4.10E+00| 4.26E-02| 5.00E-G4| 2.13E-05
I
Nominal inventory - inhalation  |chronic
exposure |receptor |Q ChiiQ R uLD D CF LCF
(yn) (L) (s/m3) {m3/s) {remi/L) |[(rem) LCF/rem
1[MEINW | 1.55E+04| 4.03E-04| 3.30E-04| 2.30E+05( 4,74E+02] 1.00E-03] 4.74E-01
1|pop NW [ 1.55E+04| 8.01E-03| 3.30E-04]| 2.30E+05| 9.42E+03| 1.00E-03] 9.42E+00
1|MEIGP [ 1.55E+04| 3.52E-07| 3.30E-04} 2.30E+05| 4.14E-01| 5.00E-04| 2.07E-04
i|pop GP 1.55E+04| 2.03E-03| 3.30E-04]2.30E+05| 2.38E+03| 5.00E-04| 1.19E+G0

Page 11




Sheet12

DOSE CONSEQUENCES FOR SPRAY RELEASE - 100% liquid |

Noninvoived Worker and General Public Radiological Dose Calculation

D(rem) = Q (L) x Chi/Q (s/m3) x BR (m3/s) x ULD (rem/L)

where: |

J

Q = liters respirable tank waste released - respirable release rate = 0.054 L/min

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

BR = Breathing rate 3.3E-04 for onsite and offsite. |

ULD = CEDE per unit liter inhaled - Bounding (SST liquids) - Nominal (reactor products)

i ! l
latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where; | | i
CF = dose-to-risk conversion factor
D = dose
Bounding Scenario
exposure |[receptor (Q Chi/Q BR ULD D CF LCF
(h) (L) {s/m3) (m3/s) {rem/L) {rem) LCF/frem
8.00E+00|MEI NW | 2.59E+01| 6.51E-03| 3.30E-04| 1.31E+06} 7.26E+01] 8.00E-04] 5.84E-02
8.00E+00|pop NW | 2.59E+01| 2.45E-01| 3.30E-04] 1.31E+06| 2.75E+03| 4.00E-04] 1.10E+00
1.60E+01|MEI GP 5.18E+01] 1.43E-05] 3.30E-04| 1.31E+06/ 3.20E-01] 5.00E-04} 1.60E-04
1.60E+01|pop GP 5.18E+01| 3.00E-02| 3.30E-04| 1.31E+06( 6.72E+02| 5.00E-04| 3.36E-01
Nominal Scenario .
exposure [receptor |(Q ChilQ BR ULD D CF LCF
(h) (L) (s/m3) {m3/s) {rem/L) (rem) LCFirem
8.00E+00[MEINW [ 2.59E+01] 6.51E-03] 3.30E-04] 3.45E+05] 1.92E+01] 4.00E-04] 7.68E.03
8.00E+00|pop NW | 2.59E+01| 2.45E-Q1| 3.30E-04| 3.45E+05| 7.23E+02| 4.00E-04] 2.80E-01
1.60E+01|MEI GP 5.18E+01} 1.43E-05} 3.30E-04| 3.45E+05] 8.44E-02] 5.00E-04| 4.22E-05
1.60E+01|pop GP 5.18E+01| 3.00E-02( 3.30E-04| 3.45E+05| 1.77E+02| 5.00E-04| 8.85E-02
Worker Radiclogical Dose Calculation
|
D(rem) =[ Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3/2pir3(m-3)} + [ME! NW dose]
where: |
T () W Max 15min x 80s/min = | 9.00E+02
R(m) = |radius of work area = | 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3
Bounding Scenario
receptor  |Q ULD T BR Volume |Dose CF LCF
(L) {remiL) (s) {m3/s} (m-3) {rem) LCF/rem
MEI' W 8.10E-01| 1.31E+06§ 9.00E+02] 3.30E-04| 4.77E-04| 2.23E+02] 8.00E-04] 1.79E-01
Pop W worker population of 10 * MEI W dose = 2.23E+03] 8.00E-04| 1.79E+00
|
Nominal Scenario
receptor |Q uLb T BR Volume |Dose CF LCF
(L) {rem/L) (s) {m3/s) {m-3) {rem) LCF/rem
MEI'W 8.10E-01| 3.45E+05| 9.00E+02] 3.30E-04] 4.77E-04] 5.88E+01] 8.00E-04] 4.70E-02
Pop W worker population of 10 * MEI W dose = 5.88E+02| 8.00E-04| 4.70E-01
ACCIDTA3.XLS Page 12
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population deaths from latent cancer fatalilies or lethal exposure
frequency worker neninvolved worker  |general public total population point estimate
Altemativejaccident |peryear |years probability [nominal  bounding jnominal  bounding |nominal  bounding |nominal  bounding [nominal  bounding
No action Jspray 1.10E-02| 1.00E+01{ 1.10E-01| 4.70E-1 1.00E+01| 2.89E-01 6.56E+00| 8.85E-02 2.01E+00{ 8.48E-01 1.86E+01| 9.32E-02 2.04£+00
flamgas | 7.20E-03] 1.00E+02] 7.20E.01] 3.13E-01 1.00E+01| 5.28E-02 9.88E+00| 9.95E-03 1.86E+00| 3.76E-01 2.17£+01| 2.71E-01 1.57E+01
org nit fire | 4.48E-04{ 1.00E+02] 4.4BE-02( 1.00E+01 1.00E+01| 3.17E+00 5.40E+01)| 5.97E-01 5.09E+00| 1.38E+01 6.91£+01| 6.17E-01 3.10E+00
seismic-4 | 1.40E-04{ 1.00E+02| 1.40E-02| 9.68E-01 1.00E+01| 1.63E-01 1.08E+01} 3.07E-02 2.05E+00| 1.16E+00 2.29E+01| 1.63E-02 3.20E-01
Long term |spray 1.10E-02] 2.00E+01| 2.20E-01| 4.70E-01 1.00E+01| 2.89E-01 6.56E+00( 8.85E-02 2.01E+00] 848E-01 1.86E+01] 1.86E-01 4.09E+00
flamgas | 7.20E-03| 1.00E+02| 7.20E-01| 3.13E-01 1.00E+01] 5.28E.02 9.88E+00| 9.956.03 1.86E+00| 3.76E.01 2.ATE+01| 2.71E-01 1.57E+01
org nitfire | 4.48E-04] 1.002+02] 4.48E-02] 1.00E+01 1.00E+0% 317E+00 540E+01| S.97E-01 5.00E+00] 1.38E+01 591E+01| 6.17E-01 3.10E+0D
seismic-4 | 1.40E-04| 1.00E+02} 1.40E-02| 9.68€-01 1.00E+01{ 1.63E-01 1.08E+0f| 3.07E-02 2.05E+00| 1.16E+00 2.28E+01| 1.63E.02 3.20£.01
Fill & cap {spray 1.10E-02) 1.20E+01| 1.32E-01| 4.70E-01 1.Q0E+01| 2.89E-01 6.56E+00{ 8.85E-02 2.01E+00| 8.48E-01 1.86E+01| 1.12E-01 2.45E+00
flamgas | 7.20E-03] 1.20E+01| 8.64E-02| 3.13E-01 1.00E+01| 5.28E-02 9.88E+00] 9.95E-03 1.86E+00| 3.76E-01 2.17E+01| 3.25E.02 1.88E+00
org nitfire | 4.48E-04] 1.20E+01| 5.38E-03| 1.C0E+01 1.00E+01| 3.17E+00 5.40E+01]| 5.97E-01 5.09E+00( 1.38E+01 6.91E+01| 7.40E-02 3.71E-01
seismic-4 | 1.40E-04] 1.20E+01{ 1.68E-03] 9.68E-0% 1.00E+01| 1.63E-01 1.08E+01| 3.07E-02 2.05E+00{ 1.16E+00 2.29E+01| 1.95E.03 3.84E.02
sling exp | 7.20E-03[ 1.20E+01] 1.0CE-04] 9.76E-0% 1,00E+01| 1.64E-01 1.10E+01| 3.10E-02 2.07E+00] 117E+00 2.31E+01| 1.17E-04 231E-03
in situ vit |spray 1.10E-02| 1.60E+01| 1.76E-01{ 4.70E-01 1.00E+01} 2.89E-01 6.56E+Q0] 8.85E-02 2.01E+00] 8.48E-01 1.86E+01| 1.49E-01 3.27E+00
flam gas | 7.20E-03]| 1.60E+01| 1.15E-01| 3.13E-01 1.00E+01( 5.28E-02 9.88E+00f 9.95E-03 1.86E+00| 3.76E-01 2.17E+01| 4.33E-02 2.50E+00
org nit fire | 4.48€-04| 1.60E+01| 7.17E-03| 1.00E+01 1.00E+01[ 3.17E+00 5.40E+01} 5.97E-01 S5.09E+00| 1.38E+01 G.91E+01| 9.87E-02 4.95E-01
seismic-4 | 1.40E-04| 1.60E+01| 2.24E-03]| 9.68E-01 1.00E+01( 1.63E-01 1.08E+01} 3.07E-02 2.05E+00| 1.16E+00 2.29E+01] 2.60E-03 5.12E-02
ogd ruptur| 1.00E-03| 1.60E+01] 1.60E-02| 7.88E.02 1.00E+01| 9.72E-02 3.63E+01| 2.96E.02 S5.S0E+00[ 2.06E-01 S5.18E+01] 3.29E-03 8.29E-01
intermed  |spray 1.10E-02) 2.50E+Q1} 2,75E-01] 4.70E-01 1.00E+Q1{ 2.89E-01 6.56E+00| 8.85E-02 2.01E+00| 8.48E-01 1.86E+01| 2.336-01 5.11E+00|
flamgas | 7.20E-03| 2.50E+01] 1.80E-01| 3.13E-01 1.00E+(1| 5.28E-02 9.882+00] 9.95E-03 1.86E+00( 3.76E-01 2.17E+01| 6.76E-02 3.91E+00|
org nit fire | 4,48E-04] 2.50E+01} 1.12E.02[ 1.00E+01 1.00E+01| 3.17E+00 5.40£+01| 5.97E-01 S5.00E+00( 1.38E+01 6.91E+01| 1.54E-01 7.74E-01
seismic-4 | 1.40E-04| 2.50E+01| 3.50E-03| 9.68E-01 1.00E+01| 1.63E-01 1.08E+01| 3J.07E-02 2.05E+(0| 1.16E+00 2.29E+01| 4.07E-03 B.00E-02
fillration 8.80E-081 2.50E+01| 2.20E-04| 3.91E-01 1.00E+01| 548E-03 3.66E-01| 1.04E-03 6.90E-02( 3.98E-01 1.04E+01} 8.75E-05 2.30E-03
pretreat 6.50E-04] 2.50E+01]| 1,63E-02| 7.36E-03 2.79E-02| 4.12E-04 1,57E-03| 1.27E-04 4.80E-04] 7.90E-03 3.00E-02} 128E-04 4.B87E-04
canist 6.00E-01] 2.50E+01{ 1.00E+00] 1.81E-10 1.09E-07| 1.02E-11 6.12E-09| 1.12E-12 €.70E-10| 1.92E-10 1.16E-07[ 1.92E-10 1.16E-07
no treat  |spray 1.10E-02{ 2.258+01] 2.4BE-01| 4.70E-01 1.00E+01| 2.89E-01 6.56E+00| B.85E-02 2.01E+00| 8.48E-01 1.86E+01| 2.10E-01 4.60E+00
flam gas | 7.20B-03] 2.30E+01| 1.66E-01] 3.13E-01 1.00E+01| 5.28E.02 9.88E+00| 9.95E-03 1.86E+00| 3.76E-01 2.17E+01| 6.22E.02 3.605+00
org nit fire | 4.48E-04| 2.30E+01| 1.03E-02{ 1.00E+Q1 1.00E+Q1{ 3.17E+00 5.40E+01| 5.97E-01 5.09E+00| t.38E+01 691E+Q1| 1.42E-01 7.12E-01
jseismic4 | 1.40E-04] 2.30E+01| 3.22E-03| 9.6BE-01 1.00E+01| 1.63E-01 1.08E+01} 3.07E-02 2.05E+00| 1.16E+00 2.28E+01| 3.74E-02 7T.36E-02
fiftration 8.,80E-06| 2.30E+01| 2.02E-04] 3.91£-01 1.00E+01| S.48E.03 3I66E-01f 1.04E-03 6.90E-02| 3.98E-01 1.04E+01| B.OSE.05 2.11E-03
pretreat | 0.00E+Q0| 0.00E+00| O.00E+00| 7.36E-03 2.79E-02| 4.12E-04 1.57£-03| 1.27E-04 4.80E-04| 7.90E-03 3.00E-02{ 0.00E+00 0.00E+Q0
canister 6.00E.01| 2.30£+01| 1.00E+00| 1.81E-10 1.09E-07| 1.02E-11 6.12E-09| 1.12E-12 6.70E-10| 1.82E-10 1.16E-07{ 1.92E-10 1.16E-07
ext. treat {spray 1.10E-02| 2.60E+01]| 2.86E-01| 4.70E-01 1.0GE+01] 2.89E-01 6.56E+00| 8.85E-02 2.01E+00| 8.48E-01 1.B6E+01| 2.42E-01 5.31E+00,
flamgas | 7.20E-03| 2.60E+01} 1.87E-01] 3.138-01 1.00E+01] 5.28E-02 9.88E+00] 9.95E-03 1.86E+00| 3.76E-01 217E+«01| 7.03E-02 4.07E+00
org nitfire | 4.48E-04] 2.60E+01| 1.16€-02| 1.00E+01 1.00E+0%| 3.17E+00 5.40E+01| 5.97E-01 5.09E+00; 1.38E+01 6.91E+01| 1.60E-01 8.05E-01
seismic-4 | 1.40E-04| 2.60E+01| 3.64E-03| 9.68£-01 1.00E+01] 1.63E-01 108E+01] 3.07E-02 2.05E+00| 1.16E+00 2.29E+01| 4.238-03 8.32E-02
filtration 8.80E-06] 2.60E+01| 2.290E.04| 3.91E-01 1.00E+01| 548E-03 3.66E-01| 1.04E-03 6.90E-02| 3.98E-01 1.04E+01| 9.10E-05 2.39E-03|
pretreat 6.50E-04 2 60E+01| 1.69E-02| 7.36E.03 279E-02| 4.12E.04 1.57E-03| 1.27E-04 4B80E.04| 7.00E.03 3.00E-02| 1.33E.04 5.08E-04
canister 6.00E-01] 2.60E+01] 1.00E+00| 1.81E-10 1.09E-07| 1.02E-11 6.12E-09| 1.12E-12 6.J0E-10| 1.82E-10 1.16E-07| 1.92E-10 1.16E-07
combe 1 [spray 1.10E-02} 1.85E+01| 2.04E-01| 4.708-01 1.00E+01| 2.89E-01 6.56E+00] 8.85€-02 2.01E+00| 8.48E-01 1.86E+01| 1.72E-01 3.78E+00|
flamgas | 7.20E-03[ 2.60E+01( 1.87E-01] 3.13E-01 1.00E+0t| 5.28E-02 9.88E+00] 9.95E-03 1.86E+00| 3.76E-01 2.17E+01| 7.03E-02 4.07E+00
org nit fire | 4.48E-04[ 2.60E+01( 1.16E-02| 1.00E+01 1.00E+(H] 3.17E+00 5.40E+01] 5.97E.01 5.COE+00| 1.38E+01 6.01E«01| 1.60E-01 8.05E-01
seismic-4 | 1.40E-04[ 2.60E+01| 3.64E-03| 9.68£-01 1.00E+01| 1.63E-0t 1.08E+01] 3.07E-02 2.06E+Q0| 1,16E+00 2.29E+01| 4.23E-03 8.32E-02
filtration 8.80E-06| 2.60E+01| 2.26E-04| 3.91E-01 1.00E+01] 5.48E-03 3.66E-01] 1.04E-03 6.80E-02| 3.98E-01 1.04E+01| 8.10E-05 2.39E-03
pretreat 6.50E-04| 2.60E+01| 1.698-02| 7.36E-03 278E-02] 4.12E-04 1.57E.03] 1.27E-04 4.80E-04| 7.90E-03 3.00E-02| 1.33E-04 5.06E-04
canister 6.00E-01} 2.60E+01| 1.00E+00| 1.81E-10 t.09E-07) 1.02E-11 6.12E-09| 1.12E-12 6.70E-10| 1.62E-10 1.168-07| 1.92E-10 1.18E.07
sling exp | O.00E+00} 0.00E+00| 1.00E+04| 9.76E-01 1.00E+01] 1.64E-01 1.10E+01] 3.10E-02 2.07E+QQ| 1.17E+0) 2.31E+01| 1.17E+04 2.31E+0Q5
combe 2 [spray 1.10E-02} 1.60E+01} 1.76E-01] 4.70E5-01 1.00E+01] 2.89E-01 &.56E+00| 8.858-02 2.01E+00| 8.48E-01 1.86E+01| 1.48E-01 3.27E+Q0
flamgas | 7.20E-03] 2.50E+01] $.80E-01]| 3.13E-01 1.00E+01{ 5.28E-02 98BE+00| H.95E-03 1.86E+00] 376E-01 2.17E+01| 6.76E-02 I.91E+0D
org nitfire | 4.48E-04| 2.50E+01} 1.12E-02| 1.00E+01 1.00E+01{ 3.17E+00 5.40E+0f%| 597E-01 5.09E+00| 1.38E+01 6.91E+01| 1.54E-01 7.74E.01
seismic-4 | 1.40E-04| 2.50E+01| 3.50E-03| 9.688-01 1.00E+01{ 1.63E-01 1.08E+01| 3.07E-02 2.05E+00{ 1.16E+00 2.28E+01| 4.07E-03 B8.00E-02
filtration B.BOE-GG| 2. 50E+01| 2.20E-04| 3.91E-01 1.00E+01] 5.48E-03 3.66E-01| 1.04E-03 6,90E-02] 3.98E-01 1.04£401| 8,75€-05 2.30E-03
pretreat 6.50E-04| 2.50E+01| 1.63E-02| 7.36E-03 2.7TO9E-02| 4.12E-04 1.57E-03| 1.27E-04 480E-04| 790E-03 3.00E-02| 1.28E-04 487E-04
canister 6.00E-01| 2.50E+01| 1.00£+00| 1.81E-10 1.09E-07| 1.02E-11 6.12E-09( 1.12E-12 6.70E.10| 1.92E.10 1.16E-07| 1.92E-i0 1.16E-07
sling exp | O.00E+00| C.00E+00| 1.00E-04| 9.76E-01 1.00E+01( 1.64E-01 1.10E+01| 3.10E-02 2.07E+00| 1.17E+00 2.31€+01| 1.17E-04 2.31E.03
phased  |spray 1.10E-02| 2.75E+01| 3.03E-01| 4.70E-01 1.00E+01| 2.85E-01 6.56E+00| B.85E-02 2.01E+00| 8.48E.01 1.B6E+01| 2.56E.01 5.62E+00
flamgas | 7.20E-03| 3.10E+01| 2.23E-01| 3.13E-01 1.00E+01| 5.28E-02 9.88E+00| 9.95E-03 1.86E+00| 3.76E-01 2.17&+01| 8.39E-02 4.85E+00
org nit fire | 4.48E-04| 3.10E+01| 1.39E-02| 1.005+401 1.00E+01| 3.17E+00 5.40E+01| 597E-01 5.09E+00| 1.38E+01 6.91E+01{ 1.91E-01 9.60E-01
seismic-4 | 1.40E-04| 3.1GE+01| 4.34E-03| 9.68E-01 1.00E+01| 1.63E-01 1.08E+01| 3.07E-02 2.056+(00| 1.16E+Q0 2.29E+01{ 5.04E-03 9.92E.02
filtiration B.80E-06| 3.108+01| 2.73E.04]| 3.91E-01 1.00E+01| 5.488-03 3.66E.01| 1.04E-03 6.90E-02| 3.98E-01 1.04E+01| 1.08E-04 2.85E-03
pretreat 6.50E-04| 3.10E+01| 2.02E-02| T.36E-03 2.79E-02| 4.12E-04 1.57€-03] 1.27E-04 4.80E-04| 7.90E-03 3.00E-02| 1.59E-04 6.03E-04
canister 6.00E.01| 3.10£+01| 1.00E+00] 1.81E-10 1.09E-07| 1.02E-i1 6.12E-09] 1.12E-12 &.70E-10| 1.92E-10 1.16E-07| 1.92E-10 1.16E-07
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Phased Implementation, Phase 1 Retrieval Cost -
From Waste Retrieval and Transfer Data Package, Backup to Table 5-13, DST Retrieval Cost
breakdown is as follows:
Mixer pumps $251
Sluicing $48
' Transfer $458 .
DST Total  $752

Now for Phase 1 readily retrievable DST liquid wastes would be transferred to the Phase 1
treatment facilities. This could involve the use of mixer pumps, however it is assumed that the
use of mixer pumps would be limited during phase 1. If mixer pumps were to be utilized during
phase one the $251 cost would be apportioned between Phase 1 and 2 with no net change for the
total alternative. Sluicing of the residual sludges are assumed to take place during Phase 2.
Approximately 10 of the 28 tanks would be transferred during Phase 1, so 10/28 x 458=3164
million would be required for Phase 1 DST waste transfers. Phase 2 DST waste transfers would
be 18/28 x 458=$294 million. There would be some inefficiency from transferring liquids out
during phase 1 and then coming back to retrieve the remaining waste during phase 2, so the
phase 2 transfer cost is increased by 10% to 1.1x294= $323 million.

DST waste transfer:
Phase 1 = $164 million
Phase 2 = $323 million
Total = $478 million

Old Total = $458 million
Net Change = $20 million

HAUSERS\CHENDERSUSSUES\ALTERNAT\PHIRETR. WPD
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Assumptions

1. HLW glass for any of the ex situ alternatives involving separations is calculated at.

20 wt % waste oxides. The waste oxides exclude silica and sodium.

2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.

Note: EA glass limits are 17% Na20 and 4.3% Li20 and each Li20 is equivalent to 2
Na20 so the EA glass is equivalent to 25% Na20 without any Li20O. The privatization RFP
states that the HLW glass will be 25 wt % waste oxides not counting the Na20 or SiO2.

3. The LAW glass composition is calculated at 15 wt % Na20.

4. The canister size for all HLW is set at 1.17 m™3 ( 2X canister), except No

Separations Vit and Calcination HLW canister is 10 m™3

5. The material balances contained in the WHC data packages were used to calculate

the waste oxides for the HLW and LAW streams.

6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,
and 40 wt % waste oxide loading.

7. The material balance for the Intermediate Separations case was used for the Phased
Implementation alternative and was modified by using the Extensive Separations material balance
for Cs, Sr, Tc, and TRU elements.

8. For purposes of interim onsite storage and transportation to the repository 4 of the 2x
and 1 of the 10 m”3 canisters are assumed to be placed into an HMPC

or similar packaging and would be repackaged at the repository.

Page 1



HLW conc data for RadTran

Jacobs Engineering Group

P53/

No Separations WHC data package values

| | Vitrification
Radionuclide Inventory No Separations

HLW Glass (WHC data pkg)
Total Curies

Am-241 1.04E+05
Am-243 3.32E+01
Cm-244 1.18E+02
Cs-137 3.49E+07
Ni-63 2.69E4+05
Np-237 6.97E+01
Pu-238 1.08E+03
Pu-239 2.64E+04
Pu-240 6.70E+03
Pu-241 7.49E4+04
Ru-106 3.79E-02
Sm-151 6.30E+05
Sn-126 6.27E+02
Sr-90 4.36E+07
Te-99 3.21E+(4
U-233 1.21E-02
U-234 2.12E-01
U-235 2.06E+01
U-238 4.81E+02
Zr-93 3.94E+03
Total (m3) 1.36E+05
Note: Curies from decay daughter products not included

| l

7/4/96

WSTLOAD.705 HLW conc data for RadTran



Jacobs Engineering Group

%4/1/1

HILW conc data for RadTran

7/4/96

Intermediate Separations WHC data package values
[
Radionuclide Inventory Low-Level High-Level
Waste Glass Waste Glass
Ci/m3 Ci/m3
Am-241 3.90E-02 1.00E+01
Am-243 1.30E-05 3.20E-03
C-14
Cm-244 4.70E-06 5.90E-03
Cs-135 4.80E-06 1.50E-02
Cs-137 1.20E+-00 3.70E+03
1-129
Ni-63 2.60E-02 2.80E+01
Np-237 3.20E-05 6.60E-03
Pu-238 3.10E-04 1.10E-01
Pu-239 7.60E-03 2.60E+00
Pu-240 1.90E-03 6.70E-01
Pu-241 6.70E-03 7.80E+400
Ra-226
Ru-106 8.50E-09 3.80E-06
Sm-151 3.10E02 6.60E +01
Sn-126 7.20E-04 5.00E-02
Sr-90 4.30E+00 5.60E403
Te-99 1.20E-01 6.30E-01
Th-230 2.30E-12 4.10E-09
U-233 2.80E-09 1.20E-06
U-234 4.90E-08 2.10E-05
U-235 4_.80E-06 2.10E-03
U-238 1.10E-04 4.80E-02
Zr-93 1.60E-05 4.10E-01
Total (m3) 2.20E+05 9.40E+-03
Note: Curies from decay daughter products not included
|| || |

WSTLOAD.705 HLW conc data for RadTran
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HLW conc data for RadTran

" Jacobs Engineering Group

| %5‘/:1

Extensive Separations Data Package values |
Note: data package values modified by ECN to Rev 0 data package
Radionuclide Inventory HLW Glass | LLW Glass
Base Case (A-1) Base Case (A-1A)
Ci/m3 ~|Ci/m3
Am-241 2.09E+02 7.34E-04
Am-243 6.69E-02 2.35E-07
C-14 0.00E+00 0.00E+00
Cm-244 2.30E-01 4.56E-06
Cs-135 2.91E-01 9,16E-07
Cs-137 7.02E+04 2.21E-01
I-129 0.00E+00 0.00E+-00
Ni-63 8 47E+00 1.83E4+00
Np-237 1.40E-01 1.87E-05
Pu-238 2.15E+00 7.80E-05
Pu-239 5.25E+01 1.90E-03
Pu-240 1.33E4+01 4.84E-04
Pu-241 1.49E+02 5.41E-03
Ra-226 5.40E-10 7.20E-16
Ru-106 7.58E-05 1.01E-10
Sm-151 1.68E-03
Sn-126 1.25 1.67E-06
Sr-90 1.07E+05 3.72E-02
Tec-99 6.43E+-01 1.06E-03
Th-230 7.80E-08 1.04E-13
U-233 3.68E-08 5.19E-11
U-234 6.76E-07 9.10E-10
U-235 6.57E-05 8.84E-08
U-238 1.53E-03 2.06E-06
Zr-93 9.59E-02 2.68E-02
total m3 496 1.47E4+05
solid
Note: Curies from decay daughter products not included
| | | |

WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran

Jacobs Engineering Group

o1
No Separations Alternative FEIS (7/5/96)
20 wt% sodium oxide loading, 1.2 blending factor
" |Vitrification Calcination
Radionuclide Radionuclide
Concentration Concentration
Curies /m™3 Curies /m*3
Am-241 3.57E-01 1.08E4-00
Am-243 1.14E-04 3.46E-04
Cm-244 4.05E-04 1.23E-03
Cs-137 1.20E+02 3.64E4+02
Ni-63 9.23E-01 2.80E+00
Np-237 2.39E-04 7.26E-04
Pu-238 3.71E03 1,13E-02
Pu-239 9.06E-02 2.75E-01
Pu-240 2.30E-02 6.98E-02
Pu-241 2.578-01 7.80E-01
Ru-106 1.30E-07 3.95E-07
Sm-151 2.16E+00 6.56E+00
Sn-126 ~ 2.15E-03 6.53E-03
Sr-90 1.50E+02 4.54E+02
Tc-99 1.10E-01 3.34E-01}
U-233 4.15E-08 1.26E-07
U-234 7.28E-07 2.21E-06
U-235 7.07E-05 2.15E-04
U-238 1.65E-03 5.01E-03
Zr-93 1.35E-02 4.10E-02
Total (m3) 2.91E4-05 9.60E+04
Number of 10 m*3 canisters 2.91E+04 10300}
[Number of 10 m*3 canisters per HMPC 1 1
Number of trips to the repository 2910 1030}
Based on 10 HMPCs per train and rounded to nearest whole trip
| I
Note: Curies from decay daughter products not included
I |

Vool
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HLW conc data for RadTran

Jacobs Engineering Group

[7{ 7/

Intermediate Separations FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor
Sensitivity @ Sensitivity@
Base Case 15 wt% loading 40 wt% loading
Radionuclide Inventory  |HLW HLW HLW
glass glass glass
Ci/m"3 Ci/m"3 Ci/m"3
Am-241 6.58E-+00 4.26E+00 1.14E+01
Am-243 2,11E-03 1.36E-03 3.63E-03
C-14 0.00E+00 0.00E+00 0.00E+00
Cm-244 3.88E-03 2.51E-03 6.70E-03
Cs-135 9.88E-03 6.39E-03 1.70E-02
Cs-137 2.44E403 1.58E+03 4.20E+03
129 0.00E+00 0.00E+00 0.C0E+00
Ni-63 1.84E+01 1.19E4-01 3.18E+01
Np-237 4,35E-03 2.81E-03 7.49E-03
Pu-238 7.24E-02 4.68E-02 1.25E-01
Pu-239 1.71E+00 1.11E+00 2.95E+00
Pu-240 4.41E-01 2.85E-01 7.61E-01
Pu-241 5.14E+00 3.32E+00 8.86E+00
Ra-226 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.50E-06 1.62E-06 4.31E-06
Sm-151 4.35E+01 2.81E+01 7.49E+401
Sn-126 3.29E-02 2.13E-02 5.68E-02
Sr-80 3.69E+03 2.38E4+03|. 6.36E+03
Tc-99 4.15E-01 2.68E-01 7.15E-01
Th-230 2.70E-09 1.75E-09 4.65E-09
U-233 7.90E-07 5.11E-07 1.36E-06
U-234 1.38E-05 8.94E-06 2.38E-05
U-235 1.38E-03 8.94E-04 2.38E-03
U-238 3.16E-02 2.04E-02 5.45E-02
Zr93 2.70E-01 1.75E-01 4.65E-01
Total (m3) 1.43E+-04 2.21E+04 8.28E+03
Number of 1.17 m"3 canisters 1.22E4+04 1.89E4-04 7.08E+03
Number of 1.17 m™3 can/HMPC 4 4 4
Number of HMPCs | 3050 4718 1769
Number of trips to the repository 305 473 177
l |
Note: Curies from decay danghter products not included
Note: Separations efficiency for Cs and Sr is expected to be lower than used for this analysis and would
result in lower Cs and Sr concentrations in the HLW. Numbers were not changed in order to bound impacts
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HLW conc data for RadTran Jacobs Engineering Group

,oa‘é/u

Extensive Separations alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor
Extensive Separations Data Package values
| l
Radionuclide Inventory HLW Glass
Base Case (A-1)
Ci/m3
Am-241 1.55E+02
Am-243 4.97E-02
C-14 0.00E+00
Cm-244 L.71E-01
Cs-135 2.16E-01
Cs-137 5.22E404
1-129 0.00E+-00
Ni-63 6.30E+-00
Np-237 1.04E-01
Pu-238 1.60E+00
Pu-239 3.90E+01
Pu-240 9.89E+00
Pu-241 1.11E+02
Ra-226 4.01E-10
Ru-106 5.63E-05
Sm-151 0.00E+00
Sn-126 9.29E-01
5r-90 7.95E+04
Tc-99 4.78E+01
Th-230 5.80E-08
U-233 2.74E-08
U-234 5.02E-07
U-235 4.88E-05
U-238 1.14E-03
Zr-93 7.13E-02
total m3 6.67TE+02
Number of 0.62 m™3 canisters 5.70E+02
Number of 0.62 m*3 can/HMPC 4
Number of HMPCs | 143
Number of trips to the repository 15
Based on 10 HMPCs per train and rounded to nearest whole number
Note: Curies from decay daughter products not included
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Ex Situ /In Situ Combination 1 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor
Radionuclide Inventory HLW glass Sel Ret. Recovery

fraction
Ci/m™3

Am-241 7.22E+00 7.67E-01
Am-243 2.77E-03 9.20E-01
C-14 0.00E+00]| . 9.00E-01
Cm-244 5.22E-03 9.40E-01
Cs-135 1.20E-02 8.50E-01
Cs-137 3.06E+03 8.80E-01
1-129 0.00E+00 9.00E-01
Ni-63 2.11E+01 8.00E-01
Np-237 5.79E-03 9.32E-01
Pu-238 4.11E-02 3.97E-01
Pu-239 1.53E+-00 6.27E-01
Pu-240 3.83E-01 6.07E-01
Pu-241 4.15E4+-00 5.65E-01
Ra-226 0.C0E+00 8.30E-01
Ru-106 : 1.32E-06 3,70E-01
Sm-151 4.47E+01 7.20E-01
Sn-126 3.44E-02 7.30E-01
Sr-90 3.69E+03 7.G0E-01
Tc-99 5.34E-01 9.00E-01
Th-230 3.16E-09 8.20E-01
U-233 9.04E-07 8.00E-01
U-234 1.60E-05 8.10E-01
U-235 1.80E-03 9.10E-01
U-238 4.07E-02 9.00E-01
Zr-93 2,59E-01 6.70E-01
Total (m3) 9.99E+03

Number of 1.17 m"3 canisters 8.54E+03

Number of 1.17 m*3 can/HMPC 4

Number of HMPCs | 2134

Number of trips to the repository 214

Based on 10 HMPCs per train and rounded to nearest trip

Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory

recovered as follows: recovery fraction = (curies recovered from S8Ts + Curies from DSTs)

divided by (total curies in the SSTs+total curies in DSTs)

Note: Curies from decay daughter products not included

7/6/96 WSTLOAD.705 HLW conc data for RadTran
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Ex Situ /In Situ Combination 2 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor
Radionuclide Inventory HLW glass Sel Ret. Recovery

fraction
Cifm*3

Am-241 1.19E+01 7.30E-01
Am-243 3.18E-03 6.10E-01
C-14 0.00E+00 8.00E-01
Cm-244 6.63E-03 6.90E-01
Cs-135 1.25E-02 5.10E-01
Cs-137 5.00E+03 8.30E-01
1-129 0.00E+00 8.10E-01
Ni-63 1.28E+01 2.80E-01
Np-237 8.49E-03 7.90E-01
Pu-238 2.33E-02 1.30E-01
Pu-239 £.23E+00 2.90E-01
Pu-240 3.05E-01 2.80E-01
Pu-241 2.67E4-00 2.10E-01
Ra-226 0.00E+00 3.00E-01
Ru-106 5.57E-07 9.00E-02
Sm-151 2.26E+01 2.10E-01
Sn-126 1.79E-02 2.20E-01
Sr-80 . 3.28E+03 3.60E-01
Te-99 8.72E-01 8.50E-01
Th-230 1.80E-09 2.70E-01
U-233 9.37E-07 4.80E-01
U-234 8.54E-06 2.50E-01
U-235 ‘ 1.71E-03 5.00E-01
U-238 3.98E-02 5.10E-01
Zr-93 7.34E-02 1.10E01
Total (m3) 5.78E+03

Number of 1.17 m*3 canisters 4.94E+03

Number of 1.17 m*3 can/HMPC 4

Number of HMPCs | 1230

Number of trips to the repository 124

Based on 10 HMPCs per train and rounded to nearest trip

Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory

recovered as follows: recovery fraction = (curies recovered from SSTs + Curies from DSTs)

divided by (total curies in the SSTs+total curies in DSTs)

Note: Curies from decay danghter products not included
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Phased Implementation alternative FEIS Case (7/5/96)
20 wt % waste oxide loading, 1.2 blending factor
Base Case
Radionuclide Inventory HLW
glass
Ci/m"3
Am-241 7.26E+00
Am-243 2.32E-03
C-14 0.00E-+00
Cm-244 7.99E-03
Cs-135 1.01E-02
Cs-137 2.44E+03
I-129 0.00E+00
Ni-63 1.84E+01
Np-237 4.34B-03
Pu-238 7.24E-02
Pu-239 1.82E+00
Pu-240 4.62E-01
Pu-241 5.18E4+00
Ra-226 1.88E-11
Ru-106 2.50E-06
Sm-151 4.34E+-01
Sn-126 3.29E-02| -
Sr-90 3.72E+03
Tc-99 2.23E4+00
Th-230 2.70E-09
U-233 7.50E-07
U-234 1.38E-05
U-235 1.38E-03
U-238 3.16E-02
Zr-93 2.70E-01
Total (m3) 1.43E+04
Number of 1.17 m*3 canisters 1.22E+04
Number of 1.17 m"3 can/HMPC 4
Number of HMPCs | 3051
Number of trips to the repository 305
Based on 10 HMPCs per train and rounded to nearest trip
Note: Curies from decay daughter products not included
Note: Separations efficiency for Cs and Sr is expected to be lower than used for this analysis and would
result in lower Cs and Sr concentrations in the HLW. Numbers were not changed in order to bound impacts
In order to bound the HLW transportation impacts the separations efficiency (total curies)
of Cs, Tc, Sr, and TRU elements was assumed to be the same as Extensive Separations
other isotopes were assumed to be the same as Intermediate Separations |

716196 WSTLOAD,705 HLW conc data for RadTran
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Eand Use/Habitat Numbers

3/14

8IS

Allernative  |Location Remediation |Remediation Remediation Remediation |Post Remediation (Closure)
Temporary  |Temporary Shrub-Steppe Permanent  |Temporary |Temporary {Temporary |Temporary  [Permanent |Permanent |Permanent
Disturbance |Distutbance Impacts Disturbance |Disturbance [Dist. % Shrub-Steppe {Shrub-Steppe [Disturbance [Dist % S8 Dist,
hectares % Shrub-Steppe |hectares hectares hectares Shrub-Steppe |hectares |hectares hectares shrub-steppe |hectares
Tank Farms 0 17 [
Tank Farms 17
New Tank Farms 50 0% 10 3
Pit 30 (tank construction) 16 9% 14
Total 66 24 3 17 Cf
Tank Farms(operations) 1 0% [ 17 0
Pit 30 (operations) 25 0% 23
Tank Farms (barrier const.) 20 QO 0 8
Pit 30 (barrier) 14 0.9 13 0.9
McGee ’ 16 0.75 12
Vernita 21 0.8 17
Total 26 23 17 71 42 8 0
n
I Tank Farms {operations) 21 0% 0 17 0
Power Lines 70 33% 23
Fit 30 (vperations) 23 0% 21
Tank Farms (barrier const.) 20 0 0 8 0 0
Pit 30 (barrier) 14 0.9 13 0.9
McGee (barrier) 16 0.75 12 0.75
Vernita (barrier) 21 0.8 17 0.8
Total 114 44 17 71 42 [ § 4]
mv
Retrieval Annexes 3 0% 0 0.4 .
Pit 30 (retrieval annexes) 1 0% 1 ;
Vit Plant 85 67% 57 7
LAW Vaults 1i 3 1]
Pit 30 (reatment facilities) 35 0% 32
Tank Farms 17 24 4] 0 8 1]
Pit 30 (post rem) 45 0.9 41
IMcGee 0 17 0.75 13
Vernita 0 29 0.8 23
Total 124 90 35 115 77 0 1 0
I j
Retrieval Annexes 3 0% 0 0.4
Pit30 {ret annexes) 1 9% 1
Vit Plant 65 67% 44 3
LAW Vaulis 0
Pit 30 (treatment facilitics) 98 0% 88
Tank Farms 17 20 0 0 8 0
Pit 30 (post rem) 39 0.9 35
McGee 16 0.75 12
Vernita 21 0.8 17
Total 167 133 20/ 96 64 0 8 0
Retrieval Annexes 3 0% 0 0.4
Pir30 (rst annexes) 1 90% 1
Vit Plant 85 67% 57 7
LAW Vaulis 9 3 0
Pit 30 (treatment facilities) 3 0% 28
Tank Farms 0 17 24 Q 0 ] 0
Pit 30 (post rem) 0 45 0.9 41
McGee 19 0.75 14
Page § LANDUSE.XLS Shect]



Land Use/Habitat Numbers

4/14

Alternative  |Location Remediation |Remediation Remediation Remediation [Post Remediation (Closure) [
Temporary  |Temporary Shrub-Steppe Permanent  [Temporary [Temporary  [Temporary  |[Temporary |Permanent |Permanent ]?ermanent
Disturbance |Disturbance Impacts Disturbance |Disturbance |Dist. % Shrub-Steppe  |Shrub-Steppe |Disturbance |Dist % |SS Dist,
hectares % Shrub-Steppe {hectares hectares hectares Shrub-Steppe {hectares hectares hectares shrub-steppe lhectares
Vernita 2 0.8] 26
Total 120 86 33 120 | 81 0 11
i
l Retrigval Annexes 2 0% Q 0.2
Pit3Q (ret annexes) 1 9% 1
Vit Plant 83 67% 56 7
LAW Vaults 7 2 1]
Pit 30 (treatment facilities) 34 W% 31
Tank Farms 0 17 22 0 0 8 [}
Pit 30 {post rem) 0 28 0.9 235
McGee 16 0.75 12
Vernita 26 0.8 21
Total 120 88 31 92 58 o) 10
Retrieval Annexes 2 0% 4] 0.2 .
Pit30 (ret annexes) 1 0% 1
Vit Plant 60 67% 40/ 4
LAW Vaults 4 1 0
Pit 30 (treatment facilities) 32 0% 29|
Tank Farms 17 22 4 0 8 0
Pit 30 (post rem) 20 0.9 18
McGee 14 0.75 11
Vernita 24 0.8 19
Total 95 70 25 80 48 0 9
Rerrieval Annexes 0
Vit Plant 32 20
Pit 30 1 1
Tank Farms 0
Total 33 21 0
B 13
Retrieval Annexes 3 0.4
Pit30 (ret annexes) i N% 1
Vit Plant 118 67% 79 7
LAW Vaults 11 3
Pit 30 (treatment facilities) 40 0% 36
Tank Farms 17 24 0 0 8
Pit 30 (post rem) 45 0.9 41
McGee 19 0.75 14
Vernita 32 0.8 26
Phase 1 Vit Plant 3
To1al 195 116 k1 120 81 Q 11
WESF 0 0.6
Dry-Wetl Facility 4 1.5 1.8
o e aia
Vit Site 2 0%
> iYWl RN
Vit Site ) 0%
All Capsule Alternatives
718196 Page 2 LANDUSE.XLS Shectl



Land Use/Habitat Numbers

=
w

Table5.7.1 | | TableS.7.1 | | Table 5.14.1 |

Temporary Land Commitments Permanent Land Commitments 200 Area Temp {200 Area Perm.

Remediation Total Remediation Total Remediation Total

ha (ac) ha {ac) ha (ac) ha (ac) ha {(ac) ha (ac)
No Action 0 0 0 0 0 0 17 (42) 0 0 17 42)
Long Term Management 66 | (160) 66 (160} -8 20y 25 (62) 50 (120) 25 (62)
In Situ Fill and Cap 26 (64) 97 (240) 171 42)| 25 (62) 21 (52) 25 (62)
In Situ Vitrification 110 | (270) 190 470) 171 @42 25 (62) 110 (270) 25 (62)
Ex Situ Intermediate Separations 120 | (300) 240 (590) 35| (86)] 46| (110) 110 (270) 46 (110)
Ex Situ No Separations ¢ 170 | (420) 263 (650) 20 (49| 28 (69) 90 (220) 28 (69)
Ex Situ Extensive Separations 120 { (300) 240 G590 "33 B2 44 (110 110 (270) 44 (110)
Ex Situ/In Situ Combination -1 120 | (300) 210 (520) 31 (I 41| 100y 110 (270) 41 | - (100)
Ex Situ/In Situ Combination -2 100 | (250) 180 (440) 25| (62)] 34 (80) 80 (200) 341 - (80)
Phased Implementation (Phasel) 33 (82) 33 (82) 0 0 0 0 32 (79 0 0
Phased Imp. Total Alternative 200 | (490) - 320 (790)| sh 38| (94)| <4 49 | (120) 180 (440) 49 (120)
Capsules No Action 0 0 0 0 0.6] (1.5)| 0.6} (1.5 0.6 a.s) 0.6 (1.5)
Capsules On-Site Disposal 4 (10) 4 (10) 1.8| 4.4 1.8/ 4.4 1.8 4.4) 1.8 4.4)
Capsules Overpack and Ship 2 (5) 2 (5) 0 0 0 0 0 0 0 0
Capsules Vitrify with Tank Waste 1 2) 1 2) 0 0 0 0 0 0 0 0
All Capsule Alternatives

7/8196
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Eand Use/Habitat Numbers
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Table 5.14.1 Table 5.14.1  |Table 5.14.1 Table 5.19.2 | [
Borrow Sites 200 Area Borrow Site LAW Vault Area  |Continued Access Restrictions
temporary Shrub-Steppe Shrub-Steppe Remediation Total
_ ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 [N/A 0 0 17 (42)
Long Term Management 16 (40) 10 (25) 14 (35)|N/A 8 (20) 25 (62)
In Situ Fill and Cap 76 (190} 0 0 65 (160)|N/A 17 42) 25 (62)
In Situ Vitrification 74 (180) 23 {57 63 (160)|N/A 17 42) 25 (62)
Ex Situ Intermediate Separations 130 (320) 57 (140) 110 (270) 14 35) 35 (86) 46 (110)
Ex Situ No Separations 180 (440) 44 (110) 150 (370){N/A 20 (49) 28 (69)
Ex Situ Extensive Separations 130 (320) 57 (140) 110 (270) 12 30) 33 82) 44 (110)
Ex Situ/In Situ Combination -1 110 (270) 56 (140) 90 (220) 9 (22) 31 a7 41 | (101)
Ex Situ/In Situ Combination -2 91 (220) 20 49 78 (190) 5 (12) 25 (62) 34| (84)
Phased Implementation (Phasel) 1 2) 20 49 1 Q)IN/A 0 0 0 0
Phased Imp. Total Alternative 140 (350) 9% | (240) 120 (300) 14 (35) 38 (94) 49 (120)
Capsules No Action 0 0 0 0 0.6{[1.5]
Capsules On-Site Disposal 1.5/ (3.7 0 0 1.8{{4.4]
Capsules Overpack and Ship 0 0 0 0 none
Capsules Vitrify with Tank Waste 0 0 0 0 none
All Capsule Alternatives
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Land Use/Habitat Numbers
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Table 5.4.1 Shrub-Steppe Habitat | Table 5.4.1 Shrub-Steppe Habitat [Table 5.4.1 Shrub-Steppe Habitat
200 Areas Remediation Borrow Sites Total
-|Temporary Total Remediation Total Remediation Total
ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 0 0 0 0 0 0
Long Term Management 10 (25) 10 (25) 14 (35) 14 (35) 24 (59) 24 (59)
In Situ Fill and Cap 0 0 0 0 23 &¥)) 65 (160) 23 57 65 (160)
In Situ Vitrification 23 &¥)) 23 (57) 21 52) 63 (160) 44 (110) 86 (210)
Ex Situ Intermediate Separations 57 (140} 57 (140) 33 82) 110 270) 90 (220) 170 (420)
Ex Situ No Separations 44 (110) 44 (110) 89 (220) 153 (380} 130 (320) 200 (490)
Ex Situ Extensive Separations 57 (140) 57 (140)| 29 (72) 110 (270) 86 (210) 170 (420)
Ex Situ/In Situ Combination -1 56 (140) 56 (140) 32 (79) 90 (220) 88 (220) 150 | ° (370)
Ex Situ/In Situ Combination -2 40 (100) 40 (100) 30 (74) 78 (190) 70 (170) 120 (300)
Phased Implementation (Phasel) 20 (49) 20 49 1 (2) 1 2) 21 52) 21 (52)
Phased Imp. Total Alternative 99 (240) 99 (240) 37 91) 120 (300) 136 (340) 220 (540)
Capsules No Action
Capsules On-Site Disposal
Capsules Overpack and Ship
Capsules Vitrify with Tank Waste
All Capsule Alternatives <2 <5 0 0 0 0 0 0j<2 <5 <2 <5
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Table 5.1.1 | | Table 5.1.1 | |

Soil Disturbance Remediation Soil Distsurbance Total Proj.

Temporary Permanent Temporary Permanent

ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 17 (42)
Long Term Management 66 (160) 8 (20) 66 (160} 25 62)
In Situ Fill and Cap 26 (64) 17 (42) 97 (240) 25 (62)
In Situ Vitrification 110 (270) 17 (42) 180 (440) 25 (62)
Ex Situ Intermediate Separations 120 (300) 35 (86) 240 (590) 46 (110)
Ex Situ No Separations 170 (420} 20 49 260 (640) 28 69
Ex Situ Extensive Separations 120} (300)f 33 (82) 240 (590) 44 (110)
Ex Situ/In Situ Combination -1 120 (300) 31 an 210 (520) 41 (100)
Ex Situ/In Situ Combination -2 100| (250) 25 (62) 180 {440) 34 (80)
Phased Implementation (Phasel) 33 (82) 0 0 33 (82) 0 0
Phased Imp. Total Alternative 200] (490) 38 94) 320 (790) 49 (120)
Capsules No Action 0 0 0.6 (1.5) 0 0 0.6 (1.5)
Capsules On-Site Disposal 4 (10) 1.8) (4.4 4 (10) 1.8] (4.4)
Capsules Overpack and Ship 2 (3) 0 0 2 (5) 0 0
Capsules Vitrify with Tank Waste 1 3) 0 0 1 2) 0 0
All Capsule Alternatives
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Additional Cost of Characterization Associated with the In Situ Alternatives

Per conversation with John Guberski (WHC) and David Forehand (WHC) the current cost of
characterization is approximately 4-4.5 million dollars per tank. Of this cost approximately
50% is cost associated with laboratory analysis and 50% is cost associated with taking the
samples, maintaining the equipment, personnel...

Additional WHC contacts regarding available information for additional sampling requirements
included John Garfield and Vern Hall. No specific information regarding additional costs was
obtained. There was a consensus that additional characterization would be required for wastes
that would be disposed of in place. The additional characterization would include both an
increased number of samples and additional laboratory analyses.

Reviewed the Systems Engineering Study for the Closure of Single Shell Tanks WHC-EP-
0405, the Tank Waste Technical Options Report WHC-EP-0616, and the Waste
Characterization Plan for the Hanford Site Single Shell Tanks WHC-EP-0210 Revision 1,2,
and 3. None of these documents provided specific information regarding the additional
characterization requirements for in situ alternatives.

Relevant to the SST's there is an average of 2 risers per tank that can be used for sampling.

Assumptions:

1. The characterization program would involve approximately two times the number of core
samples and would require additional rises to be installed to facilitate sampling.

2. Assume that the additional number of core samples and additional risers would be
approximately two times the current cost per tank of taking samples.

3. Assume that the laboratory cost would increase by a factor of 2.24 to account for RCRA
analysis requirements.

The current cost of 4.5 million per tank is broken down at 50% for lab analysis and 50% for
other activities associated with sampling.

The new characterization cost per tank would then be:
4.5%x0.5x2 +4.5x0.5 x 2.25=9.6 million per tank
this is an increase of 5.1 million per tank
5.1million/tank x 177 tanks = 903 million dollars (1995)
Thus adding 903 million to the current operations cost for the In Situ Fill and Cap and In Situ

Vitrification alternatives would provide for additional characterization. The Ex Situ/In Situ
Combination alternative would be 60% or 542 million dollars.

HAUSERS\CHENDERSWMISCUNSITUCS.WPD
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Alternative Capital costs were re-estimated for the Final EIS for Ex Sitw/In Situ Combination 1 and Combination 2
alternatives, and the Phased Implementation treatment facilities based on Ex Situ Intermediate Separations costs.
This re-estimation was done by re-evaluating the cost methodology used for scaling capital cost for different sized
facilities from a base facility size and cost. The following tables summarize three approaches for estimating costs.
Each approach uses different size exponents in the scaling equation:

TWRS Alternative Capital Costs

COST OF PLANT A = COST OF PLANT B * (CAPACITY A/CAPACITY B)*x

Approach 1 uses an exponent of 0.64 for all facilities. The 0.64 exponent was selected based on the data
compilation presented in Chemical Engineering Economics by Donald E. Garret, Van Nostrand Reinhold, New
York, 1989. This reference recommends using a 0.64 factor for all plants where more accurate plant-specific factors
are unavailable. Approach 2 uses different exponent values deem appropriate for each type of plant being scaled
(HLW, LAW, central facilities, and separations). Approach 3 is a combination of approaches 1 and 2 and uses a
lower scaling exponent {results in a higher capital cost estimate when scaling downward) for the HLW treatment
facility. Approach 3 results in the same total capital cost as approach 1 and slightly higher capital cost than
approach 2. To be conservative the approach 3 (or approach ) costs were used in the alternative capital cost
estimates since they were higher.

It is recognized that there is considerable uncertainty in scaling capital costs based on plant capacities when the
plant capacities vary considerably. This is especially true for shielded nuclear facilities where the cost associated
with concrete shielding is a significant portion of the capital cost. However, capital cost scaling is commonly used
in the preconceptual engineering stages to develop rough-order-of-magnitude cost estimates. It is also recognized
that using the base case cost per train in scaling results in slightly lower capital cost estimates than using the total
cost for the 2 train base case (about 28% lower for the Combo 2 LAW plant). However, it was felt that scaling off of
the cost per train was appropriate in some cases.

The cost uncertainty analysis used lower probabilities and (or) higher uncertainty ranges for the alternatives that
were scaled to account for the higher level of uncertainty associated with scaling capital costs. This resuits in a
larger cost range for the scaled alternatives as compared to the cost range that would result if the scaled alternatives
used probabilities and ranges similar to the non-scaled alternatives. In summary the results are:

Summary of Results

Alternative Capital COST (millions)
Ex Sitw/In Situ Combination 1 $1,926
Ex Situ/In Situ Combination 2 $1,383
Phased Implementation - Phase 1 $1,328
Phaed Implementation - Phase 2 $3,972
Phased Implementation - Total $5,300

HAUSERS\CHENDERS\CAPCST.WPD
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Implementation

SUMMARY OF RESULTS

CASE Approach 1, SMM prroach 2, $MM Approach 3, MM
Intermediate Separations | 3,600 3,600 3,600

Combo 1 1,926 1,906 1,926

Combo 2 1,383 1,256 1,383

Phase 1, Phased 1,328 1,080 1,328
Implementation

Phase 2, Phased 3,972 3,922 3,972
Implementation

Total Phased 5,300 5,002 5,300
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o Y§

PLANT COST ESTIMATE - APPROACH 1

Size exponent fixed at 0.64

est1

Page 1

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A | CNTR-B TOTAL
Intenmediate Cost, SMM 380 None 1,400 1,300 None 520 None 3,600
Separation Capacity, tpd 200 None 20 200 None 200 None n/a
(Base Case) No. Trains 2 None 2 2 None 1 None nfa
Cost per Train 180 None 700 650 None 520 None n/a
Combo 1 Gost 244 None 898 834 None 334 None 2,310
(Previous case) Capacity 100 None 10 100 None 100 None n/a
No. Trains 1 None 1 1 None 1 None na
Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a
. / ! -
. ¢ jcombo 1 Cost 214 None 607 730 None 375 None 1926 -
. {(Cument Case} Capacity 120 None .8 120 None 120 None n/a
T No. Trains 1 None 1 1 None 1 None " nla
Size Exponent 0,64 None 0.64 0.64 None 0.64 None nfa
|combo 2 Cost 151 None 449 517 None 266 None 1383} ~
(Current Case) Capacity 70 None 5 70 None 70 None nfa
No Trains 1 None 1 1 None 1 None nfa
Size Exponent 0.64 None 0.64 0.64 None 0.64 None 0.91
Phased Impl. -Phase | |Cost None] (& X 233 . 160 232 232 119 119 Lwoob| 1,328
Capacity None 20 1 20 20 20 20 n/a :
No Trains None A K 1 1 1 1 1 n/a
Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a
Phased Impl. -Phase Il [Cost None] (&X 65? 700 650 650 334 334 3e1d]3, 1T
Capacity None 100 10 100 100 100 100 nfa
No Trains None A K 1 1 1 1 1 n/a
Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 nfa
At
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est2
EL&N!COSIgsHMA[E-APgROACﬂg
Slze
Plant Analog Exponent  Source
Separations UFe 0.64 Garrett
HLW Furnace 0.85 Guthrie
LAW Fumace 0.35 Guthrie
Central Cogeneration 0.75 Garrett
CASE ~ PARAMETER SEP-A SEP-B HLW LAW-A | LAW-B | CNTRA | CNTRB | TOTAL
Intermediate Cost, SMM 380 None 1,400 1,300 None 520 None 3,600
Separation Capacity, tpd 200 None , 20 200 None 200 None na
(Base Case) No, Trains 2 None 2 2 Nene 1 None nia
Cost per Train 190 None 700 650 None 520 None nfa
Combo 1 Cost 244 None e 721 None 308 None 2,051
+ |(Previous case) Capacity 100 None 10 100 None 100| None na
’ . No. Trains 1 None 1 1 None 1 None na
Cd Size Exponent 0.64 None 0.85 0.85 None 0.75 None n/a
Combo 1 Cost 214 None - 579 759 None 355 . None 1,806
. 1(Current Cass) Capacity 120 None 8 120 None 120 None wa
No. Trains 1 None 1 1 None 1 None na
Size Exponent 0.64 None 0.85 0.85 None 0.75 None na
Combo 2 Cost 151 None 388 480 None 237 None 1256
{Current Case) Capacity 70 None ] 70 Nons 70 None na
No Trains 1 None ] 1 None 1 None nfa
Size Exponent 0.64 None 0.85 0.85 None 0.75 Nene 1.00
Phased Impl. -Phase | Cost None| (% 235}, g9 165 165 92 92 S
Capacity None 20 1 20 20 20 20 na
No Trains None e 1 1 1 1 1 Na
Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 n/a
Phased Impl. -Phase ll  |Cost None (2 b 4 652» 700 650 650 309 309 M .
Capacity None 100 10 100 100 100 100 wa
No Trains None I A 1 1 1 11 1 na
Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 nfa

Page

1 .
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Approach 3

CASE PARAMETER |[SEP-A |SEP-B  JHLW LAW-A [LAW-B |CNTR-A |CNTR-B |TOTAL
Intermediate Cost, $MM 380INone 1400 1300{None 520{None $3,600
Separation Capacity, tpd 200{None 20 200|None 200|None
(Base Case) No. Trains 2|None 2 2|None 1{None
: Cost Per Train 190|None 700 650|None 520|None
Combo 1 Cost, $MM 214[None 619 730|None 363|None $1,926
(Current Case)  {Capacity, tpd 120{None 8 120|None 12C{Nene
No. Trains 1{None 1 1|None 1|None
Size Exponent 0.64|None 0.55 0.64{None 0.7|None
Combo 2 Cost, $MM 151|None 478 517(None 237|None $1,383
(Current Case)  |Capacity, tpd 70{None 5 70|None 70{None
No. Trains 1{None i 1jNone 1|None
Size Exponent 0.64|None 0.55 0.64]None 0.7|None
- P'hasedI Impl Cost, $MM None 384 270 232 232 105 105 $1,328
Phase 1 Capacity, tpd 20 1 201 - 20 20 20
No. Trains 2 2 1 1 1 1
Size Exponent 0.64 0.55 0.64 0.64 0.7 0.7
Phased [mpl Cost, $MM None 1076 956 650 650 320 320] $3,972
Phase 11 Capacity, tpd 100 10 100 100 100 100
No. Trains 2 2 I 1 1 1
Size Exponent 0.64 0.55 0.64 0.64 0.7 0.7

Notes: The 0.64 factor for Separations and LAW taken from Chemical Engineering Economics by Donald E. Garret,
Von Nostrand Reinhold. The 0.55 factor for HLW was selected to yield a more conservative (higher) cost estimate
than obtained using a 0.6 or a 0.64 factor. The 0.7 factor used for centralized facilities was selected to maintain
consistency with the estimate results obtained from Approach 1 and is more conservative than the 0.75 factor used in
Approach 2 (Garret).
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summary

SUMMARY OF RESULTS

CASE Approach 1 Approach 2
$MM MM
Intermediate
Separation 3,600 3,600
(Base Case)
Combo 1
(Previous case) 2,310 2,051
Combo 1
(Current Case) 1,926 1,906
Combo 2
(Current Case) 1,256
10 80
Phased Impl. -Phase |
3 q A%
Phased Impl. -Phase |l
5' 00

5300

Page 1

71y




ios

TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE Enﬂfneer'mo\ / Alternative, Co%r Unazrh{rrf;/
Arelysis = Frnel [—Z)g. |
ORIGINATOR _|2Ave. e _DATE _7[192 9
REVISION NO. __(
OBIECTIVE _Using tee Rorcp zsﬁhm&m Pogiae dovelep Cost Rangon
for o) Fonk Loore alJrermhm bo-@\ Wi o w#fioa)r
T"emosﬂv@’l[eg.o This Gle, St@z&&OQA o) proviusCost Unwﬁa,n77

al 18
METHéDOLOGY Uwup

ASSUMPTIONS _Mg’?‘é@

{Continue on another sheet if necessary)

CH‘L" Dove fes S//ze/%
SIGNATURE/DATE

JCH, oo %@bﬁ

CHECKED/DATE

CALCULATION & RESULTS
ATTACHED

JACOBS\FORMS\CALCYR.SHT




/5%

JACOBS ENGINEERING GROUP INC.

®

W

SHEET NO.

SUBJECT

DATE

JOB NG,

]
, ! co
o , “ : P —
m Lo L “_ N A b
i : H L i : i .
Eos P
!
1

CHKD.

BY

L
% Fww&ww:@&t a@? l

o
Ao

T

|

M

Busv0)

«mwa

0.31.

e T T
. o : T | N
i : | ' i U N _ , B S
I He——— f
Sa 5& —H T T e
_ ‘‘‘‘ o _ _ | _“ T T FA@:
| . i o
_M H ] _ __i ifu ” - T i!.m gﬂCﬂL..P
. A f I I NSRRI SRR S SN DU e _
‘ R “ “ __;_.oF_ns_ﬂét\/
w “ m : i M _ | . - 70F49u.&t-—> Q&J .
M _ — o1 W 1 _ w - .L_i. " - \h” ..._..__.I .
. M H M —— m. - ﬁ M N R P Mﬁ. o ——
i ! : — . -
N N |
. i

T
i ‘ w ; _
: {

|
|
| L

vq& .,Sam o7 Coser @S wns. Ty2a ”33 Tw ..,-,m_om

ﬁw o@é& FOLSTENENG) LIS \me.,in,jQ

uaw t&

he u<>

s q_JSuq%aum.,.. ,

~ 953?400

I

w._..w.uQ_J...... W

_lgrrd&- 9

ST
b ﬂwA\U\#Jx:\H_ B
.v.n,..w;_h\mwtr

- w%ﬁ@z

|

_Qwu

FORM 910051 (4/51)



| :1“;‘:115 EIs ©©@\7

CALCULATION COYER SHEET

DIsCPLINE & TrTiE AV R / COST Tak ({hote. AHerneves
“%"ff\‘mm PEIS OmwMT;ea&wzwf CosTr

ORIGINATOR q SJ(—LW\ DATE 7/ / z/ 76

REVISION NO.

OBr:ch“B-C CJ"("M O‘;Qﬁ?’mrﬁ*fv—; —Mm\/
CO&'{]’ 'pﬂ"v dbwyhdl{‘wt’/ \005‘2-1 M(Qre, umvv-w7

’PE(S les UL\M%: fms%&&ad—q /oac{vr;;}

L

METHODOLOGY —Qu./(—o«u -C\"avv\ JOY'EA) uauf
CO.&'T" &z ’f’Mf |

ASSUMPTIONS

of

<twitler To veuisum Mo, ©

for d/n{'(‘*' etl .

220/

{8l

=

[t

[<

[

-
=
]

o

N

Ta.

-'/

| E——

"3 - 11956

Conrime= on another shest if necs :
Yoo K ? é //éf %5:/‘“ -

C’Hsc;:eo

JACOZSFORMNCL T RIET

SIGNATUR=
CALCULATION & RESULTS ATTACHED

&(/WT Cpu e~ SM



|-+
ir

JACOBS ENGINEERING GROUP ING

oATE . ’I/IL/?C SUBJECT ‘ o sHeeTno 1=
sy WS chkn ' - JOB NO.
' Cx S By /V Se«mwﬁtms f
N .5 U *\“L%LM‘%LM . L
WHCDo.‘th \-%—L\w___o\\o.,ss 307 . /Vaa } wlw} lo b]“ﬂ(_‘l':'—__'-*_""_/
S;com. WSS \m\mc_fu wfm . __H_“
2. S0 E +05 MY q\a.ss W

| . _3.87E +2SmT. qu’S pmoh»ci e

??E\S PH—-VU a\\mss‘_ﬂ_m_‘:_;:l.b—‘y fUa 0O I o-dJ—va«. L lb'*—xc[ m

_fr’d’w\f\ vVig.$§ \o¢\6-wcg, ) W-Qc ____
H3xq. E+oS MY o\\auSS Lot veteS

S.3LE +05mMY 3\us prodack

o ree lues hormaes | yahe gles mm&wcl
£ :
VT 53— SO
- SO L - 3:_5_’.7 e e e s
. cest Qn-a. q\ovss Lorvmarns o
CaIm g ong __;\)w.ucws ) ot . A$(thw)
SLO gl T h7x . 5875
AL, | S.000 172 3 ¢o O
Ca O | 2130 1,72 - 1,539
Kevoseran  78/5 /.50 3,%8
b\%_k-‘(‘k'c.ct‘.ﬁ 140,700 |. 50 70,3 50

3?% 26T

witl addideia ot Ry s—fwﬁ.p s N
G o.JmuJ‘ Sonari o ﬁ:)vc.u«utu H’(su-m blaJ:o-(- = 0 ,

FORM 910051 (4/81)



@ JACOBS ENGINEERING GROUP INC.
®

DATE SUBJECT T SHEET

BY CHKD. ) - JOB NO. _

%Zﬁug

NC.

e R

—_Unowka rrhk

Al-('ﬂmc&w% COST UI\CM"C.M*‘} Summag” 3//05/

Bm Rersion 'f'ff;f'f;_Zf_ﬁf_f'_' SRR S
No Acsiod. /m+ L e

_____________________ Lm%_ltw [y —— w AT
'éf_'f_'_ o

f_'_____ﬁﬂ___ Insio Fll4Cop _.__ . 2

54 Siw /wamao,a:ea

.......

'5115

_ G Sin| Stersive. Sepaiclion (o Repsib fes). 5]

\

”T{J\_/}FEJ cabon | .'.“___.,_;ff_'_ff_'_'_'f: 3

,- i Eé'x-S,-,-u L,oSePoﬂLM &pc:nwhm- (w"KKEF"S"}“V‘Ie" 4’(9 o

G S Sit LombaTion | (R Bposiey ,&)5,2 .

(o fm

Sl sm‘ InSits! Conbrraion 7 (il zgp;,,@/fe,,) I
=Y - _Imple '__(w_ﬁ%_&pos&a}_&n. I G(o S L

Bl S . ~..._;—V+ L Refws
_ b ..,St.’fp_ﬂo Sepaidlisne. G«ﬁamﬂm (o ﬁerfez %l
5 S0 Svbkmin. Sepuction u.;é,ﬁ’opos ‘k‘) ¥o
a St/ In S Cmbo/ 2 > Repos ). 21

%____ ___& Sete/in S0 Combo 2. (15 g’eposﬁmy feo) 9o

FORM 910054 (4igty _"_“

thD ime THE BN ( Pz,wm, f@.) o



3/

Appendix B ) Description of Alternatives

Table B.8.3.1 Comparison of Tank Waste Alternatives Cost Uncertainty

Alternative Treatment Cost ! Tota! Alternative Cost !
(Treatment + Repository Fee)
Estimated Cost Estimated Cost Estimated Estimated Cost
Range? Cost Range?

No Action $14,300 | $12,555 - $16,083 £14,300 $12,555 - $16,083
Long-Term Management $20,770 | $18,962 - $23,208 $20,770 $18,962 - $23,208
In Situ Fill and Cap ' $7,885 $6,973 - $8,816 $7.885 $6,973 - $8,816
In Situ Vitrification $16,478 | $15,933 - $27,434 $16,478 $15,933 - $27,434
Ex Situ Intermediate Separations $24,837 | $23,887 - $29,950 $30,117 $29,037 - $35,145
Ex Situ No Separations Vitrification $23,634 | $22,646 - $27,717 $62,534 $59,184 - $74,538
Ex Situ No Separations Calcination $21,700 1 $20,776 - $25,642 $36,330 $35,185 - $42,524
Ex Situ Extensive Separations $27,725 | $26,935 - $37,464 $27,995 $27,205 - $37,734
Ex Sitw/In Situ Combination 1 $19,676 | $18,322 - $23,266 $23,386 $22,132 - $26,983
Ex Situ/In Situ Combination 2 $15,432 | $14,442 - $17,733 $17,582 $16,617 - $19,870
Phased Implementation $27,199 | $25,091 - $33,010 $32,479 $30,388 - $38,148
Notes:
! Cost is in millions of 1995 dollars.

% Cost as determined by Decision Science Corporation Range Estimating Program for personal computers (in millions of
1995 doltars). :

Technologies that were not included in the alternatives that were developed for impact analysis, but are
still viable as potential components of a remediation alternative are discussed in this section. For
example, the technology selected for inclusion in the alternatives for immobilizing the LAW was
vitrification. However, the ceramic waste form may also be viable and could be substituted as a LAW
immobilization process.

B.9.1 IN SITU WASTE TREATMENT TECHNOLOGIES

In Situ Grout '

Grout is a common solidification and stabilization technology used in managing hazardous waste.
Stabilization is a process in which additives are mixed with the waste to minimize the rate of
contaminant migrating from the waste form. Solidification is a process in which additives are mixed
with the waste to yield a physical waste form, as measured by properties such as permeability and
compressive strength, that is acceptable for waste storage or disposal. Performance measures used to
evaluate solidification and stabilization technologies are obtained through leaching tests that provide
data on the rate at which contaminants are released from the waste form under the action of water.

In situ grout is a technology that could be used to immobilize the waste and stabilize the tanks as an
option to the waste drying and gravel filling operations described in the In Situ Fill and Cap alternative,
Applying this technology would involve adding a grout mixture to each of the tanks, mechanically
mixing the waste with the grout mixture, and stabilizing the tanks by filling the dome space with grout.
Using this technology would leave the waste its current locations for disposal as in the In Situ Fill and

TWRS EIS Volume Two
B-180




TWRS ALTERNATIVE COST SUMMARY .

| No Action |Long-Term  |In Situ Fill |In Situ Ex Situ Ex Situ No Separations
Cost Component Management [and Cap |Vitrification |Intemediate Separations |Vitrification
Current Operations $14,300 $14,300 $6,566 $7,749 $8,600 $8,325
Additional Characterization Reqmts. $903 $903
Transfer System Upgrades(in current ops)
Research and Development
Wast Retrieval and Transfer $100 $0 30 $190 $190
Treatment $0 $0 $70 $630 $280
Total R&D $100 $0 $70 $820 3470
Capital
' Waste Retrieval and Transfer $1,930 $0 $0 $2,280 $2,280
Treatment $4,000 $25 $4,900 $3,600 $2,610
Closure 30 $116 $1186 $169 $152
Total Capital Costs $5,930 $141 $5,016 $6,049 $5,042
Operating (tank ait. include D&D and M&M)
Waste Retrieval and Transfer $440 $0 $0 $4,820 $4,630
Treatment | $0 $275 $2,740 $4,548 $5,167
Total Operating Costs $440 $275 $2,740 $9,368 $9,797 1 .
Monitoring and Maintenance -
D&D |
Total Treatment Cost $20,770 $7.885 $16,478 $24.837 $23,634
l
Repaository Fee %0 $0 $0 $5,280 $38,000
|
Total Cost (1995) $14,300 $20,770 $7,885 $16,478 $30,117 $62,534
Total Cost summary in billions of dollars $14.30 $20.77 $7.89 $16.48 $30.12 $62.53
Cost Range
Lower Limit $12,555 $18,962 $6,973 $15,933 $29,037 $59,184
Upper Limit $16,083 $23208 | $8,816 | $27,434 $35,145 $74,538
|
8/26/96 Page 1 FINCOST.XLSSheet1
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TWRS ALTERNATIVE COST SUMMARY

] Ex Sitis No Separations |Ex Situ Extensive |Ex Situ/ln Situ |Ex Situ/ln Situ |Phased
Cost Component Calcination Separations Combination 1 [Combination 2 |Implementation
Current Operations $8,325 $8,600 $8,800 $8,300 $8,600
Additional Characterization Regmts. $542 $780
Transfer System Upgrades(in current ops)
Research and Development
Wast Retrieval and Transfer $190 $190 $186 $183 $190
Treatment $280 $1,300 $630 $630
Total R&D $470 $1,490 $816 $813 $190
Capital
Waste Retrieval and Transfer $2,280 $2,280 $1,388 $970 $2,280
Treatment $2,610 $5,202 $1,926 $1,383 $5,300
Closure $152 $170 $137 $125 $211
Total Capital Costs $5,042 $7,652 $3,451 $2,478 $7,791
Operating (tank alt. include D&D and M&M)
Waste Retrieval and Transfer $4,630 $4,820 $3,166 $952 $4,010
Treatment | $3,233 $5,163 $3,101 $2,109 $6,608
Total Operating Costs $7,863 $9,983 $6,267 $3,061 $10,618
Monitoring and Maintenance
D&D ] _
Total Treatment Cost $21,700 $27,725 $19,676 $15,432 $27,199
|
Repository Fee $14,630 $270 $3,710 $2,150 $5,280
|
Total Cost (1995) $36,330 $27,995 323,386 $17.,582 $32,479
Total Cost summary in billions of dollars $36.33 $28.00 $23.39 $17.58 $32.48
Cost Range
Lower Limit $35,185 $27,205 $22,132 $16,617 $30,388
Upper Limit $42,524 $37,734 $26,983 $19,870 $38,148
|
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TWRS ALTERNATIVE COST SUMMARY

| Capsules [Capsules Capsules
Cost Component No Action |Onsite Disposal |Overpack and Ship |Vitrify with Tank Waste
Current Operations | $112 $377 $377 $315
Additional Characterization Reqmits.
Transfer System Upgrades(in current ops)
Research and Development
Wast Retrieval and Transfer
Treatment $14 $5
Total R&D $0 $0 $14 $5 ’
Capital
' Waste Retrieval and Transfer o
Treatment $83 $32 $36
Closure $5
Total Capital Costs $0 $88 $32 $36 -
Operating (tank alt. include D&D and M&M) h
Waste Retrieval and Transfer
Treatment | $226 $34 $37
Total Operating Costs 30 $226 $34 $37
Monitoring and Maintenance $1 ! i
D&D | $6 $6 $6
Total Treatment Cost .
| .
Repository Fee $0 $124 $111
I
Total Cost (1895) $112 $697 $587 $511
Total Cost summary in billions of dollars $0.11 $0.70 $0.59 gos1| [
Cost Range The Overpack and Ship disposal fee is based on sending other wastes
Lower Limit to the repository under the Intermediate Separations alternative. o
Upper Limit If no wastes other than capsules are sent to the %épository the
| disposal fee would be approx. $250 million 1995 dollars. | N
8/26/96 Page 3 FINCOST.XLSSheet1
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Degrees of Oprimiss and Pessimbsm

AN

EXPENSE ELEMENTS

__RROFIT ELEMENTS

Absolule 0% Absolute 100%
Exlrema | 5%, 10%, 15% i Exiremo 85%90{&. 25%
Pessimism Passimism
Moderate {20%, 25%, 30% oderate :!;4,75%, 00%
o
Slight | 35%, 40%, 45% éllght / 55%, 60%, 65%
Amblvalence 50% Amblvalence x 50%
Slight | 55%, 60%, 85% | }(lghl \.eim. 40%, 45%
Modarnte |70%, 75%, aox" /Modsrate 25\\25& 0%
Opltimism Optimis
Extreme |85%, 90X, 95%" /| Extreme 5%,103\15-4
Absolute | 100% u Absolute 0% \
The Range

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

ment can assume. ‘these lowest and highest valucs

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

than the highest value,

Qualitatively speaking, the

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

58

:

Concepts

tinl uncertainty about the actual value of the eritical
element, its range will be quite broad. Conversely, a
lesser depree of uncertainty will be reflected as a nar-
rower range for the critical element,

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

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

sol/l]
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TWRS ALTERNATIVE COST SUMMARY

i No Action |Long-Term  [in Situ Fill |in Situ Ex Situ Ex Situ No Separations
Cost Component Management jand Gap {Vitriflcation wwmmaﬁm
Wﬂ# S I |
Current Operations $14,300 $14300 | 96,566 $7.749 $8,600 $8,225
Additional Characterization Reqmis. ' i $903 $903
Transfer System Upqgrades(in current ops)
Research and Development
Wast Retrieval and Transfer $100 $0 $0 $100 2100
Treatment $0 $0 $70 $630 $280
Total R&D $100 $0 §70 $820 $470
Capital o
Waste Retrieval and Transter $1.930 $0 | $0 $2.280 $2,280
Treatment $4,000 $25 $4,900 $3.60D $2,6810
Closure $0 $116 3118 $169 $152
Tolat Capital Costs $5,030 $141 $5.018 $6,0498 $5,042
Operating {tank alt. include D&D and M&M}
. Waste Retrieval and Transfer $440 $C 30 $4,0620 $4,630
Trealment | $0 $275 $2,740 $4,548 $5,167 |
Total Operating Costs $440 $276 $2,740 $9,368 $9,797
Monitoring and Maintenance
D&D | .
Tolal T:eatment Cost $20,770 47,885 $16,478 $24,837 $23,634
I
Repository Fee $0 $0 30 $5,280 $38,000
Total Cost (1995) $14,300 $20770 | -$7.885| §164/8 $30,117 $62,534
Total Cost summary in billions of dollars $14.30 $20.77 $7.89 $16.48 $30.12 $62.§§3_
Cost Range | [5933
Lower Limit $12,558 $18,962 $6,973 ] 6254 $29,037 $59,184
. |Upper Limil 516,083 | $23.208 | _$8,816 | $oH576 $35,145 $74.538
I 21434
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TWRS ALTERNATIVE COST SUMMARY

1Y

| Ex Situ No Separations |Ex Siiu Extensive |Ex Sitwin Situ |Ex Situfin Situ |Phased
{Cost Component Calcination Separalions Combination 1 [Combination 2 [implementation
Current Operations §8,325 $6.800 £8,600 $8.300 38,600
Additional Characterization Reqmits. $542 150
 Transfer System Upgrades(in current ops)
Research and Development L )
] Wast Relrieval and Transfer | $180 $1907 3188 $183 $190
o Jreatment f - $200) 81300 L2o%err) g0 |
T T {Toti RED . $470 $1490 | Pl 9656 P13 $eee U800
Capltal
| Waste Reirieval and Transfer $2,280 | $2,200 $1,368 $470 $2.280
T Treatment — ___ $2,610 $5,202 $1,928 $1,383 $5,300
B Closure | $152 _$170 $137 $125 $211
- Tolal Capilat Costs $5.042 $7,652 $3,451 $2.478 $7,791
Operaling {tank alt. include D&D and M&M)
Waste Retrieval and Transfer $4,630 $4,820 $3.168 3952 $4,010
Treatment | $3,233 $5,162 $3,101 $2,109 $6,808
Total Operating Costs $7,863 $9,983 $6,267 $3,061 $10818
Monitoring and Maintenance
D&D | | et AR
Total Treatment Gost $21.700 $57.25 | A 155467 ”  g0ay 327190
1
Repository Fee $14,630 $270 $3,710 r$:!,15t‘) $5,280
l a1t ¥
Total Cost (1995) L $36,330 $27,995 [+ $23.488 5160472 $32,479
Total Cost summary in billions of dollars $36.33 $28.00 $23.43 $16.17 $32.48
Cost Range N1 N |
Lower Limit $35,185 $27,443 $22478 $AAH0" $30.388 |
Upper Limit $42,524 $37,410 $27-043 $18.407 $38,148
| 26 4F3 \A 70
7/17/98 Paga 2 d\ 3

Solfyl

FINCOST.XLSSh
,1 (q (f eatl
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REP/PC (Ver 4.0) - MGMT REPORT 1

:

=

O WO JGO U P W

(7/105

RANGE ESTIMATE : 07-17-96

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

ELEMENT UNIT

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treatment

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

TARGET PROB+ LOW HIGH
14300 50 11440 17160
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 o
14300 11440 17160

(THEORETICALS)

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



REP/PC

W=2HE E2EO0HA0W®

X 1,000

19~

18-

17-

12-

11-

10-

9-

No Acnod

(Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE

DATA : Ex8itu Exten. .Case 01
MODEL : BASIC MODEL .(SUMMATION)

B e B B ] Eer B

*

*

*
16- *k
*
* %
* %
* %k
15- . . kE
*kkk
L :
______________________ EK e e _E——-——-
* %k k
14- . . . . . *hk
* k%
* k%
* %
* k%
13~ . . . . . . . . * %
*
*
*
*
e B B ey B ey S RSy PR R

.05 10 20 30 40 50 60 70 80 g0 99
OVERRUN PRCBABILITY (PERCENT)

[ B[ L5

07-17-96

~TARGET

.95



19/10$”

REP/PC (Ver 4.0} - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

N

DATA : ExSitu Exten.

Case 01

MODEL : BASIC MODEL {SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

14300 51 PCT

NUM ELEMENT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

UNIT

NET EFFECT OF

FROZEN ELEMENTS

0 = .0 PCT

CORRECT

PROTECT

+4+t bbbt



REP/PC (Ver 4.0) - MGMT REPORT 4

ExSitu Exten. Case 01

DATA
MODEL : BASIC MODEL (SUMMATION)
TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN ABSOLUTE
100 PCT 2860
99.95 2849
95 L 1783
90 " 1430
85 " 1176
80 f 954
75 " 797
70 " 578
65 " 450
60 " 311
55 " 177
50 " 15
45 " -123
40 " ~-263
35 " -382
30 L -576
25 " -716
20 " -896
15 " -1167
10 " -1377
5 L -1745
0.05 -2839
0 " -2860

{ABOVE RESULTS

CONTINGENCY PROFILE

ADD THIS CONTINGENCY

RELATIVE

20.

19.

12

10.

-12.

-19.

-20.

¢ PCT

9 "

-5 fr

DERIVED FROM 1000 SIMULATIONS)

2/Io5

07-17-96
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REP/PC (Ver 4.0) - MGMT REPORT 1

:

l,_l

CQVUWoOJoaOgbWwoR

DATA : ExSitu Exten. Case

2|5
RANGE ESTIMATE : 07-17-96

02

MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 14300 50 11440 17160
R&D Waste Ret. & Transfer 100.00 100.00 100.00
R&D Treatment 0 0 0
Capital Waste Ret. & Transfer 1930 30 1544 3281
Capital Treatment 4000 50 3200 4800
Capital Closure 0 0 0
Operations Waste Ret. & Transfer 440 4490 440
Operations Treatment 0 0 0
M &M 0 0 0
Repository Fee 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 20770 16724 25781
(THEORETICALS)

PROBABILITY THAT ACTUAL VALUE WILL BE

EQUAL TO CR LESS THAN TARGET



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE

HZHEe 203H0W

X 1,000

25-

24-

23-

19-

18-

17~

16~

15-

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

I B B e R P B

*

&

*
*
*
* %
*
* %
22- . Rl
* %
* % k%
*kk
* %%

21- . . . . k&

__________________________ AR e e e e e ——m———

* % &
* kK
* %%
20- . . . . . . . * k%
* %k
*
*
* %
*
*
e B B e B By ey e ER

2y)os

07-17-96

~TARGET

.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)



’zfj/ 7S

REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

DATA : ExSitu Exten.

Case 02

MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

20770 58 PCT
NUM ELEMENT
1 Current Operations
4 Capital Waste Ret. & Transfer

5 Capital Treatment
NET EFFECT OF FROCZEN ELEMENTS

UNIT

NET EFFECT OF

FROZEN ELEMENTS

0 = .0 PCT

CORRECT

PROTECT

++++++++HHHHE



REP/PC (Ver 4.0) - MGMT REPORT 4

ExSitu Exten. Case 02

DATA
MODEL BASIC MODEL (SUMMATION)
TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN ABSOLUTE
100 PCT 5011
89.95 v 3934
95 " 2438
90 " 1882
85 " 1546
80 " 1294
75 " 1086
70 n 853
65 " 735
60 " 568
55 " 431
50 " 257
45 " 85
40 " ~75
35 " -256
30 " -419
25 " -579
20 " ~773
15 " -999
10 " -1381
5 " -1808
0.05 ¢ -3853
0 " -4046

{ABOVE RESULTS

CONTINGENCY PROFILE

ADD THIS CONTINGENCY

RELATIVE
24.1 PCT
18.9

1.7

-18.5 "

~19.5

DERIVED FROM 1000 SIMULATIONS)

z5/is5

07-17-96
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QYW ITUdWNE E

=

2715

REP/PC (Vexr 4.0) - MGMT REPORT 1 RANGE ESTIMATE 07-17-96

DATA InSitu Fill & Cap Case 03

MODEL BASIC MODEL (SUMMATION)

ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 7469 50 5975 8963
R&D Waste Ret. & Transfer 0 0 0
R&D Treatment 0 0 0
Capital Waste Ret. & Transfer 0 0 0
Capital Treatment 25.00 25.00 25.00
Capital Closure 116.00 116.00 116.00
Operations Waste Ret. & Transfer 0 4] 0
Operations Treatment 274 274 274
M &M 1.00 1.00 1.00
Repogitory Fee 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 7885 6391 8379
(THEORETICALS)

PROBABILITY THAT ACTUAL VALUE WILL BE

EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0} - MGMT REPCRT 2 GRAPHICAL OVERRUN PROFILE

HEZHE R20A4A4H0U

10000-

9500-

9000-

8500-

8000-

7500-

7000-

6500-

6000-

5500-

5000~

.05 10 20 30 40 50 60 70 80 g0 99.

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL .(SUMMATION)

B e P e P B e P e

* &
L
* %k %k

OVERRUN PROBABILITY (PERCENT)

2/15

07-17-96

-TARGET




29/158

REP/PC {(Ver 4.0} - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96 .

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROR OF
EXPENSE OVERRUN

7885 51 PCT

NUM ELEMENT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

UNIT CORRECT PROTECT

————————————— +4 4+ttt bt



REP/PC

{(Ver 4.0)

- MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST QOVERRUN

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

100

99.

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

InSitu Fill & Cap Case 03
BASIC MODEL

95

.05

PCT

CONTINGENCY PROFILE

(SUMMATION)

ADD THIS CONTINGENCY
RELATIVE

ABSQLUTE
| 1494
1488
931
747
614
498
416
302
235
163
92

8

-64
-138
-200
-301
-374
-468
-610
-719
-912
-1483

-1494

19.

18.

11.

-11.

-18,

-18.

0 PCT

9

2))es

: . 07-17-96
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32f 105

REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-15-96
DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (‘SUMMATION)
NUM ELEMENT TARGET PROB+ LOW HIGH
1 Current Operations 8652 50 6922 10382
2 R&D Waste Ret. & Transfer 0 0 c
3 R&D Treatment 7C6.00 70.00 70.00
4 Capital Waste Ret. & Transfer 0 0 0
5 Capital Treatment 4900 20 3920 14700
6 Capital Closure 116.00 116.00 116.00
7 Operations Waste Ret. & Transfer 0 0 0
8 Operations Treatment 2740 15 2466 8220
9 M &M 0 0 0
10 Repository Fee 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 16478 13494 33488
{THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

OR LESS THAN TARGET



33 /105

REP/P€ (Ver 4.0) — MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-9%6
DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL . (SUMMATION)

* %%

HaZHdpy Eo0HM30w

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



3Hes
REP/PC (Ver 4.0) — MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

DATA InSitu Vitrification Case 04

-
-
.
.

MODEL BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
16478 89 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT

5 Capital Treatment = === s |
8 Operations Treatment === @—eceeeeo |
1 Current Operations

NET EFFECT OF FROZEN ELEMENTS [



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

-
-
-
-

TO BE THIS
NOT HAVING

100

InSitu Vitrification Case 04

BASIC MODEL (SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

99.95 ¢

85

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

1

"

"

n

"

"

"

1"

"

it

1"

0.05

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

"

ADD THIS CONTINGENCY
RELATIVE

ABSCQLUTE
17010
14617
10956

9292
8372
7518
6567
5922
5443
4909
4520
4035
3563
2938
2355
1825
1340
899
426
-47
~545
-2853

-2984

103.2 PCT

88.7
66.5
56.4
50.8
45.6
39.9
35.9
33.0
29.8
27.4
24.5
21.6
17.8

14.3

-17.3

-18.1

CONTINGENCY PROFILE

1]

1t

"

1n

1)

i)

"

"

1

"

305"

07-19-9¢6
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3

REP/PC (Ver 4.0) - MGMT REPORT 1 s RANGE ESTIMATE : 07-17-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 630 630 630
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 3600 40 2880 . 7200
6 Capital Closure 169.00 169.00 169.00
7 Operations Waste Ret. & Transfer 4820 30 3856 8194
8 Operations Treatment ' 4548 50 3638 6140
9 M &M 0 0 0

10 Repository Fee 5280 50 4224 6336
TOTAL EXPENSE (INPUT TO REP/PC) 30117 24291 43055
(THEORETICALS)

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




REP/PC {(Ver 4.0} - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE

HEHEr 2093 0W

X 1,000

42-

490~

38-

36~

34~

32-

30-

28-

26-

24-

22-

.05 10 20 30 40 50 60 70 80 90 995.

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

L e B i B PR B RO

ey By B B e e B R

OVERRUN PROBABILITY (PERCENT)}

3g/i05
07-17-9¢

-TARGET

95



REP/PC (Ver 4.

:

(@ e oI5 Sl § IR

DATA : Inter Sep Case 05
MCDEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

30117 84 PCT

ELEMENT

Operations Waste Ret. & Transfer
Capital Treatment

Current Operations

Operations Treatment

Capital Waste Ret. & Transfer
Repository Fee

NET EFFECT OF FROZEN ELEMENTS

NET EFFECT OF

FROZEN ELEMENTS

0 = .0 PCT

UNIT CORRECT

3905

0) - MGMT REPORT 3 GRAPHICAL PRIQRITY PROFILE : 07-17-96

PROTECT

++
++
bt
++

++



/)5

REP/PC (Ver 4.0} - MGMT REPORT 4 . CONTINGENCY PROFILE : 07-17-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY

NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 12938 43.0 PCT
99.95 " 7579 25.2 "
95 " 5028 16.7 ¢
90 -1 o 4358 14.5 ¢
85 " 3776 2.5 ¢
80 " 3378 1.2 "
75 " 3075 10.2 "
70 " 2778 g.2 "
65 " 2512 8.3 "
60 " 2288 7.6 "
55 " : 1972 6.6 "
50 " | 1681 5.6 "
45 " 1481 4.9 "
40 " 1216 4.0 "
35 " 1014 3.4 ¢
30 " 814 2.7 "
25 " 502 1.7 "
20 " 187 L7
15 " -78 -.3 "
10 " -485 -1.6 "
5 " -1080 -3.6 "
0.05 o -3762 -12.5
¢ " -5826 -19.3 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



4//05

FILENAME=C:\CASE06.0UT 07/17/96
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REP/PC (Ver 4.0) -~ MGMT REPORT 1

SCLw o~ JnuEd WP g

| e

DATA : No Sep Vitr . Case

RANGE

06

MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treatment

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE

TARGET

8325
190.00
280
2280
2610
152.00
4630
5167

0
38900

62534

EQUAL TO

4;49§/

ESTIMATE : 07-17-96
PROB+ LOW HIGH
50 6660 9990
150.00 1980.00

280 280

30 1824 3876
50 2088 4437
152.00 152.00

30 . 3704 7871
50 4134 6975
0 0

10 27230 50570
46262 84341

(THEORETICALS)

OR LESS THAN TARGET




REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE

mEZHpeE 2OoH4H0W

X 1,000

90-

85-

80-

75-

70-

65~

60-

55-

50-

45-

40-

.05 10 20 30 40 50 60 70 80 90 99.

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL .{SUMMATION)

e e e B Pty e B P R

OVERRUN PROBABRILITY (PERCENT)

43/ios”

07-17-96

-TARGET




4a/)0S”

REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE 07-17-96

DATA No Sep Vitr . Case 06

MODEL BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF

EXPENSE OVERRUN FROZEN ELEMENTS
62534 88 PCT 0 = .0 PCT

ELEMENT UNIT CORRECT PROTECT
————————————— ++

|_l §
SO R0 o I o B )

Repository Fee

Operations Waste Ret. & Transfer
Current Operations

Operations Treatment

Capital Treatment

Capital Waste Ret. & Transfer
NET EFFECT OF FROZEN ELEMENTS




REP/PC (Ver 4.0) - MGMT REPORT 4

DATA No Sep Vitr . 'Case 06
MODEL : BASIC MODEL (SUMMATION)
TO BE THIS CONFIDENT OF

NOT HAVING COST OVERRUN ABSOLUTE

100 PCT 21807

99.95 v 16073

95 " 12004

90 " 10494

85 " 9667

80 " 8496

75 " 7446

70 " 6566

65 " 5982

60 " 5263

55 i 4546

50 t 3975

45 " 3538

40 L 3156

35 L 2610

30 L 2117

25 " 1671

20 " 1134

15 " 503

10 " -410

5 " -3350

0.05 -11224

0 " ~-16272

(ABOVE RESULTS

CONTINGENCY PROFILE

ADD THIS CONTINGENCY

RELATIVE

34,

25.

19.

16.

15.

13.

11.

10.

-3,

-17.

-26.

9 PCT

'7 tr

2 it

DERIVED FROM 1000 SIMULATIONS)

as/les”

07-17-96
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REP/PC (Ver 4.0) - MGMT REPORT 1

=

|—I

CWYWX-JTOWUbd R

DATA : No Sep Calc . Case

41/10S"

RANGE ESTIMATE : 07-17-96

07

MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treatment

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE

TARGET

8325
190.00
280
2280
2610
152.00
4630
3233

0
14630

36330

PROB+

50

30

50

30
50

10

LOW HIGH

6660 9990
190.00 1%0.00

280 280
1824 3876
2088 4437

152.00 152.00
3704 7871
2586 4364

0 0

10241 19019

27725 50179
(THEORETICALS)

EQUAL TO CR LESS THAN TARGET



REP/PC

HzH E04H4430W

X 1,000

48-

46-

44 -

32-

30-

28~

(Ver 4.0) - MGMT REPORT 2 GRAPHICAL COVERRUN PROFILE

DATA : No Sep Calc .Case 07
MODEL : BASIC MODEL .(SUMMATION)

B L L B e e B P P

*

*

*
*
42- *,
*
* %
* %
*k k&
40- . . Fkk
% % %k
k¥
* k *
*k k%
38-| . . . - . SREE
*k k%
* %k
* % %

___________________________________________ [ S,

36- . . . . . . . . *k
*
*

34- *

e g B e B e ey e e

asfws”

07-17-96

~-TARGET

.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)




REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE
DATA : No Sep Calc . Case 07
MODEL : BASIC MODEL (SUMMATICN)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
36330 88 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT
10 Repository Fee e o ++
7 Operations Waste Ret. & Transfer = —cceo-- +
1 Current Operations ' = ++
5 Capital Treatment --= |+
4 Capital Waste Ret. & Transfer -—--
8 Operations Treatment -- |+
NET EFFECT OF FROZEN ELEMENTS

fros”

07-17-9¢6

PROTECT



Sof)os”

REP/PC (Ver 4.0) - MGMT REPORT 4 _' _CONTINGENCY PROFILE : 07-17-96
DATA : No Sep Calc. 'Case 07
MODEL : BASIC MODEL (SUMMATION)

TC BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 138495 38.1 PCT

9g.85 0 9327 25.7 ¢

95 " 6194 17.1 0"

90 " 5314 14.6 "

85 " 4681 2.9 v

80 " 4257 iL.7 ¢

75 n 3912 i0.8 o

70 " 3596 9.9 ¢

65 n 3375 g.3 v

60 " 3052 8.4 "

55 " 2712 7.5 ¢

50 " 2440 6.7 "

45 " 2210 6.1 "

40 " 1907 5.3 o

35 " 1611 4.4 "

30 " 1314 3.6 OV

25 " 1071 3.0 ¢

20 " 708 2.0 ¢

15 f 345 i.0 ¢

10 " -208 -.6 "

5 " -1145 -3.,1 "

0.05 ¢ -4873 -13.4

0 n ~-8605 -23.7

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



%r/,bg
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REP/PC (Ver 4.0) - MGMT REPORT 1

:

'—-I

oV~

ELEMENT

DATA
MODEL

: Ext Sep

:+ BASIC MODEL (SUMMATION)

Current Operations
R&D Waste Ret.
R&D Treatment

Capital Waste Ret. & Transfer

& Transfer

Capital Treatment
Capital Closure

Operations Waste Ret. & Transfer

Operations Treatment

M&M

Repository Fee

TOTAL EXPENSE ({INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL

SL/ies

RANGE ESTIMATE : 07-22-96
Case 08
UNIT TARGET PROB+ LOW HIGH
8600 50 6880 10320
180.0¢ 180.00 190.00
1300 1300 1300
2280 30 1824 3876
5202 20 4162 14305
170.00 170.00 170.00
4820 30 3856 8194
Bl63 50 4130 6970
0 0
270 270 270
27995 22782 45585
(THEORETICALS)

BE EQUAL TC OR LESS THAN TARGET



S3/0S

REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-22-96
DATA : Ext Sep Case .08
MODEL : BASIC MODEL {SQMMATION)

P B e D B P B e R Bl
44-1 - » - L] L - L - -

-~
(o]
L]

w
o
I

(6]
[+)
i

L]
>
!

t
LN
|

%k k
**

* ke
dk¥k

i St SR it frvm AT ST . TR s e o v e A W TR o e A TS — —— ——ri— T, —— f—r f—f—

|
|
|
I
!
]
!
i
*dek I
|
|
|
l
f
I
;
!

| ~PARGET

- HEHPE SO0WEHOW
N W
w0 o
1 {
1
]
]
I
|
]
|
!
t
!
1
i
]
1
[}
]
i
|
|
|
|
1
1
i
!
]
!
i
1
|
I
i
§
i
}
1
i
]
1
|
!
|
'S
*
*
1
1
1
L

N
[+3]
i

L&)
>
H

X 1,000 R Srnd Rl el Bt B e e Rl ol
.05 10 20 30 40 50 60 70 80 80 99.85
OVERRUN PROBABILITY (PERCENT)



54/105

REB/PC (Ver 4.0) - MGMT REPORT 3 GRAPHEICAL PRICRITY PROFILE : 07-22-96

DATA : Ext Sep - Case 08

MODEL : BASIC MODEL (SUMMATION)

TOTAL PROE OF NET EFFECT OQF

EXPENSE OVERRUN FROZEN ELEMENTS

27995 88 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT

5 Capital Treatment ===l eseeememeeeeeo |+
7 Operations Waste Ret. & Transfer ————|+
8 Operations Treatment : -=]+
1 Current Operations -1+
4 Ccapital Waste Ret. & Transfer -=]

NET EFFECT OF FROZEN ELEMENTS |



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

*
-
.
.

TO BE THIS
NOT HAVING

100

Ext Sep

CONTINGENCY PROFILE

Case 08

BASIC MODEL {SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

h 99.95 ¢

95
30
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5

n

"

"

"

¢.05 ¢

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
17600
14094

9739
8277
7498
6602
5585
5051
4527
3947
3542
3143
2736
2308
1¢24
1571
1181
859
250
~-144
-790
-3490

-5213

62.9 PCT

50.3
34.8
29.6
26.8
23.6
20.0
18.0
16.2
14.1

12.7

3.1
.9
-.5
-2.8
=-12.5

~18.6

L]

[

"

"

11

n

mn

"

SSHs

07-22-95



- FILENAME=C:\CASE0S.OUT

St/os

07/19/96

24357/[r\,$myc>mbo ( | 10:15:45
(1o Repos by o)



REP/P€ (Ver 4.0) — MGMT REPORT 1 RANGE
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET
1 Current Operations 9142

2 R&D Waste Ret. & Transfer 186.00

3 R&D Treatment 630

4 Capital Waste Ret. & Transfer 1388

5 Capital Treatment 1926

6 Capital Closure 137.00

7 Operations Waste Ret. & Transfer 3166

8 Operations Treatment 3101

9O M&M 0
10 Repository Fee 3710
TOTAL EXPENSE (INPUT TO REPR/PC) 23386
+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

s7/108

ESTIMATE : 07-19-96
PROB+ LOW HIGH
50 7114 10970
186.00 186.00

630 630

30 1110 2360
30 1348 4333
137.00 137.00

30 2533 5382
55 2170 3876
0 0

50 2968 4452
18196 32326
(THEORETICALS)

OR LESS THAN TARGET



s%/0¢

RIEP/P€ (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

R B B Bt e B B e g

29-| . . . . . . . . . |
* |
f |
| |
[ |
28-| . . . . . ] . . |
I I
| I
| * I
| * f
27— * . . . . . . . . |
| [
f * |
[ * |
J k& i
26-] . . . . . . . . |
! o |
| * I
! ok |
| * |
25-| . . . FkE . . . . . |
| k& |
| *k ok [
[ * %% |
] * %% l
24-| . . . . . JEEE . . |
| *kR E
| * i
[ e e e e e e L | “-TARGET
I ) * ;
23~ . . . . . . . . kE |
B I * f
0 I |
T | * J
T I £
o} 22— . . . . . . . . * |
M f !
[ f
L | ¥
I J |
N 21-| . . . . . . . . . |
E | [
f I
[ i
| f
20-] . . . . . . . . . |
] *
[ I
[ |
! ]
19| . . - - . . . . . |
X 1,000 e e e B B e R e e e

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



DS~

REP/PE€ (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
23386 79 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
1 Current Operations = ce—mean- [+ttt
5 Capital Treatment =000 e | +
7 Operations Waste Ret. & Transfer = =  ——-—em——eee= [+
8 Operations Treatment === | bt
4 Capital Waste Ret. & Transfer = —==== |+
10 Repository Fee ——=]4++

NET EFFECT OF FROZEN ELEMENTS



s

REP/PC {(Ver 4.0} - MGMT REPORT 4 " CONTINGENCY PROFILE : 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY

NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 8940 38.2 PCT
99.95 5423 23.2 "
95 " 3597 15.4 "
90 " 3068 3.1 "
85 " 2715 11.6 "
80 " 2381 10.2 "
75 " 2131 9.1 "
70 " 1841 7.9 "
65 " 1601 6.9 ¥
60 " 1425 6.1 "
55 " 1266 5.4 "
50 " ‘ 1103 4.7 "
45 " 918 3.9 "
40 " 753 3.2
35 t 571 2.4 "
30 " 421 1.8 "
25 " 208 T
20 " ~62 -.3 "
15 " -392 -1.7 "
10 " -713 -3.0 "
5 " -1254 -5.4 "
0.05 -3531 -15.1 "
0 " ~5190 ~22.2 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



é///os/

FILENAME=C: \JUNCOMBC.OUT ; 07/19/9¢6

Lx Sﬁo/\i\%i—w C)rﬁbol | 10:17:09
[k R@P@A‘a )



REP/R€ (Ver 4.0) - MGMT REPORT 1

NUM

WU d WD

DATA : Jjunior combo

GYloS”

RANGE ESTIMATE : 07-19-86

MODEL : BASIC MODEL (SUMMATION)

ELEMENT

current operations
r&d

capital wr&t

cap treat

cap closure

oper wr&t

oper treat

m&m

repository fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET

8080
813
970

1383

125.00
952
2169

0

2150

17582

PROB+ LOW HIGH
50 7264 10896
8§13 813

30 776 1649
30 968 3118
125.00 125.00

30 762 l618
55 1476 2636
0 0

50 1720 2580

13904 23435
(THEORETICALS)

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



6;40{'

ﬁEP/PC {(Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96
DATA : junior combo .
MODEL : BASIC MODEL (SUMMATION)

e e e e B B ] I e By

. . . . . . . . . ]
|
I
I
I
|
3
I
I
I
I
I
I
I
I
!
I
I
I
I
I
!
I
I
I
I

------------------------------------ k& mmmm e m e — e | “PARGET

MaHprt E0HHCW
[}
)]
|

. . - - - - . L] -

g e B e e e g e e
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY {(PERCENT)

X 1,000



&fos

ﬁEP/Pc (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE 07-19-96
DATA junior combo
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
17582 76 PCT = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
1 current operations 0 mem———eee- | +++++++++
4 cap treat e —————— | -+
7 oper treat —=|++++
3 capital wr&t e |+
6 operwekt ~ m=——— |+
9 repository fee - ++

NET EFFECT OF FROZEN ELEMENTS



Csfyos”

éEP/Pc (Ver 4.0) - MGMT REPORT 4 . CONTINGENCY PROFILE : 07-19-96
DATA : junior combo ’
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 5853 33.3 PCT

99.95 3430 19.5 "

95 i 2288 13.0 "

90 " ' 2007 11.4 %

85 " 1725 9.8

80 " 1448 g.2 "

75 " 1241 7.1 "

70 " 1109 6.3 "

65 " 988 5.6 "

60 " 860 4.9 v

55 " 728 4.1 "

50 " . 625 3.6 "

45 " 495 2.8 "

40 " 379 2.2 ™

35 " 286 1.6

30 " 183 1.0 v

25 " 19 100

20 " -170 -1.0 "

15 " -362 -2.1 "

10 " ~644 -3.7 "

5 " ~965 -5.5 "

0.05 " -2592  -14.7 "

0 " -3678  -20.9 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



b@é@?'

FILENAME=C:\CASE10.0UT . 07/17/96

M[ ML’“&%L@

12:07:52



REP/PC (Ver 4.0) - MGMT REPORT 1

:

=

QYw-JandkwWwhpE

DATA : Phased Impl . Case

671k

RANGE ESTIMATE : 07-17-96

10

MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treatment

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M&M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE

TARGET PROB+

8600
190.00
0

2280
5300
211.00
4010
6608

0

5280

32479

50

30

30

30
60

50

LOW HIGH

6880 10320
120.00 180.00
0 0

1824 3876
3180 10600
211.00 211.00

3208 6817
3965 7599

0 0
4224 6336

23682 45949
(THEORETICALS)

EQUAL TO OR LESS THAN TARGET




REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE

M-y 203400

X 1,000

44~

42-

40-

28-

26~

24-

DATA : Phased Impl Lase 10
MODEL : BASIC MODEL .{SUMMATION)

B B e e P B il EER B

&

*

*
38- *
*
* %
* %
*
36- . * %
* %
* % % %
* % %
&k k%
34- . . . . kk%k
* % %k
* %% %k
* %%k

____________________________________ EEK e e e

32- . . . . . . . % % %
*
* %
* %
30- *
*
e Ly L B e ey B CE e Ce

&Z/05

07-17-96

-TARGET

.05 10 20 30 40 50 60 70 80 90 99.985

OVERRUN PROBABILITY (PERCENT)



CFfros”

REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

:

=

O Hoo-Jn

DATA : Phased Impl .

Case 10

MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE CVERRUN

32479 75 PCT
ELEMENT

Capital Treatment

Operations Waste Ret. & Transfer
Operations Treatment

Current Operations

Capital Waste Ret. & Transfer
Repository Fee

NET EFFECT OF FROZEN ELEMENTS

UNIT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

CORRECT

PROTECT

+++
+
R s
+++

+

++



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : Phased Impl . Case 10
MODEL : BASIC MODEL (SUMMATION)

TQO BE THIS CONFIDENT OF

NOT HAVING COST

100 PCT

99.95
95 "
20 "
85 "
80 "
75 "
70 "
65 "
60 n
55 "
50 "
45 "
40 "
35 "
30 "
25 "
20 "
15 "

10 "

(ABOVE RESULTS

OVERRUN ABSOLUTE
13470
8396
5689
4809
4280
3677
3210
2784
2467
2134
1827
1485
1172
900
711
363
-36
-432
-770
-1324
-2071
-6155

-8797

DERIVED FROM 1000 SIMULATIONS)

41.

25.

17.

14,

13,

11.

~-18.

-27.

5 PCT

9

CONTINGENCY PROFILE

ADD THIS CONTINGENCY
RELATIVE

79/105~

07-17-96



FILENAME=A:\CASEQOSNF.QUT

ikghu\whméjahlsé%wmwms
(Wfo Bepoivioy (r\%)

24oS

07/18/9¢

12:44:2¢



REP/®C (Ver 4.0) -~ MGMT REPORT 1

VOO bs&s LN é

Inter Sep . Case 05

RANGE

T2/105~

ESTIMATE : 07-18-96

DATA

MODEL : BASIC MODEL -{SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 8600 50 6880 10320
R&D Waste Ret. & Transfer 190.00 190.00 190.00
R&D Treatment 630 630 630
Capital Waste Ret. & Transfer 2280 30 1824 3876
Capital Treatment 3600 40 2880 7200
Capital Closure 169.00 169.00 169.00
Operations Waste Ret. & Transfer 4820 30 3856 8194
Operations Treatment 4548 50 3638 6140
M&M o 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 24837 20067 36719

PROBABILITY THAT ACTUAL VALUE WILL BE

EQUAL TO

(THEORETICALS)

OR LESS THAN TARGET



REP/C (Ver 4.0)
DATA

MM ROoBABAOW

X 1,000

30-

28~

24~

20~

18-

MODE

B B e

-

- MGMT REPORT 2

: Inter Sep
L : BASIC MODEL (SUMMATION)

*

-

e B B B e

. - - . L]

|
50 60 70 80 90

OVERRUN PROBABILITY (PERCENT)

73/105

GRAPHICAL OVERRUN PROFILE : 07-18-96
Case 05

w—==|=TARGET




74105

REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

= 0= g

DATA : Inter Sep . Case 05

MODEL BASIC MODEL -(SUMMATION)

TOTAL PROB OF NET EFFECT OF

EXPENSE OVERRUN FROZEN ELEMENTS

24837 82 PCT 0 = .0 PCT

ELEMENT UNIT CORRECT PROTECT
Operations Waste Ret., & Transfer = -—————cmmeauna ++
Capital Treatment @ = —eemmmeeo ++
Current Operations ———e |ttt
Operations Treatment @ caee- ++
Capital Waste Ret. & Transfer @ = —=—eee +
NET EFFECT OF FROZEN ELEMENTS



REP/#C (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

-
-
*
.

TO BE THIS
NOT HAVING

100

Inter Sep

CONTINGENCY PROFILE

. Case 05

BASIC MODEL -(SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

99.95 "

95

20

85

80

75

70

65

60

55

50

45

40

35

30

25

20

18

10

(1]

"

"

"

"

0.05 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE

11882

8622

5113

4219

3745

3366

3056

2764

2537

2294

2002

1717

1471

1188

915

720

427

78

=129

-475

-950

—-3288

~4770

47.8 PCT

34.7

20.6

17.0

15.1

=13.3

-19.2

"

L]

1]

"

TeN0S
07-18-96



7¢|10S
FILEN&ME=A: \CASEO6NF.OUT L 07/18/9"

S Siro No Se{‘am-’(\dv\/) \/(—\« o
(w6 Rwo%uhj fee)



REP/#C (Ver 4.0) - MGMT REPORT 1 RANGE
DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL -(SUMMATION)
NUM ELEMENT UNIT TARGET
1 Current Operations 8325
2 R&D Waste Ret. & Transfer 190.00
3 R&D Treatment 280
4 Capital Waste Ret. & Transfer 2280
5 Capital Treatment 2610
6 Capital Closure 152.00
7 Operations Waste Ret. & Transfer 4630
8 Operations Treatment 5167
9 M & M 0
TOTAL EXPENSE (INPUT TO REP/PC) 23634
+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

77/10S

ESTIMATE : 07-18-96
PROB+ LOW HIGH
50 6660 9990
190.00 190.00

280 280

30 1824 3876
50 2088 4437
152.00 152.00

30 3704 7871
50 4134 6975
0 0

19032 33771
(THEORETICALS)

OR LESS THAN TARGET



REP/PC (Ver 4.0)

36~

32—

24—}

22—

20-

MAHE 2OoHAOW

X 1,000

DATA
MODE

*

AL —— . — ———— o o e b

- MGMT REPORT 2

: No Sep Vitr
L : BASIC

P et By

—mmmf e [ -

30

*

40

7%/10%

GRAPHICAL OVERRUN PROFILE : 07-18-96
. Case 08
MODEL (SUMMATION)

-

50

___I____

L]

————— -TARGET

60

70

80

OVERRUN PROBABILITY (PERCENT)

90 99.95



79 [0S

REP/AC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

U 0~ E

DATA : No Sep Vitr Case 06

MODEL : BASIC MODEL -(SUMMATION)

TOTAL PROB OF NET EFFECT OF

EXPENSE OVERRUN FROZEN ELEMENTS

23634 78 PCT 0= .0 PCT
ELEMENT UNIT CORRECT PROTECT
Operations Waste Ret. & Transfer =  ——=——————e—w- ++
Operations Treatment = ====- +++
———— |+

Current Operations ‘
Capital Waste Ret. & Transfer @ =—=—=——o +
Capital Treatment e ++
NET EFFECT OF FROZEN ELEMENTS




REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

-
-
-
-

No Sep Vitr

CONTINGENCY PROFILE

Case 06

BASIC MODEL - {SUMMATION)

PCT

99.95 "

a5
S0
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15

10

"

L)

"

"

0.05 v

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE

10137

6754

4083

3558

3082

2741

2444

2185

1969

1746

1519

1299

1073

862

692

423

170

-62

=337

-604

-988

-3149

-4602

42.9 PCT

28.6

17.3

15.1

13.0

11.6

10.3

-13.3

-19.5

L1}

"

"

”

"

oS

07-18-96



sl/ioS

FILENAME=A:\CASEO7NF.OUT L 07/18/9¢
_ _ 12:47:1°
&S MNoSepurhins - Colcimafion



REP/APC (Ver 4.0) - MGMT REPORT 1

VOOIRad Wi g

Fi/jos

RANGE ESTIMATE : 07-18-96

DATA : No Sep Calc Case 07

MODEL : BASIC MODEL -(SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 8325 50 6660 9990
R&D Waste Ret. & Transfer 196.00 190.00 190.00
R&D Treatment 280 280 280
Capital Waste Ret. & Transfer 2280 30 1824 3876
Capital Treatment 2610 50 2088 4437
Capital Closure 152.00 152.00 152.00
Operations Waste Ret. & Transfer 4630 30 3704 7871
Operations Treatment 3233 50 2586 4364
M &M 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 21700 17484 31160

PROBABILITY THAT ACTUAL VALUE WILL BE

(THEORETICALS)

EQUAL TO OR LESS THAN TARGET



REP/MPC (Ver 4.0)
DATA

m2ZHHY ROoOHHAOW

34-

32—

30-

28-

26~

24-

22~

20-

18-

16-

-~ MGMT REPORT 2

: No Sep Calc
MODEL : BASIC

*

-

% %

.

MODEL

-

(SUMMATION)

GﬁAPHICAL OVERRUN PROFILE
. Case 07

———— | -

40

50 60 70 g0 20

OVERRUN PROBABILITY (PERCENT)

¥3/,0%
: 07-18-96

=== -TARGET




¥4/ 108~

REP/®C (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

NUM

00 N )

DATA No Sep Calc

TOTAL PROB OF
EXPENSE OVERRUN

21700 80 PCT

ELEMENT

Operations Waste Ret. & Transfer
Current Operations

Capital Waste Ret. & Transfer
Capital Treatment

Operations Treatment

NET EFFECT OF FROZEN ELEMENTS

: Case 07
MODEL : BASIC MODEL:- (SUMMATION)

UNIT

NET EFFECT OF

FROZEN ELEMENTS

0 = .0 PCT
CORRECT PROTECT
------------- ++
———— |ttt
------- +
—————— ++
———{




REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

.
-
-
-

TO BE THIS
NOT HAVING

100

No Sep Calc

CONTINGENCY PROFILE

Case 07

BASIC MODEL -(SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

99.95

95
20
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15

10

"

c.05

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

1t

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
9460
6659
3942
3322
2916
2593
2305
2092
1882
1677
1496
1274
1023

803
656
418
194

9
-255
~532
~924
~3023

-4216

43.6 PCT

30.7

18.2

15.3

13.4

12.0

10.6

-13.9

-19.4

"

H

”"

"

"

B’S//o's

07-18+-96



_ flos™
FILEN&EME=A: \CASECSNF.OUT L _ 07/18/9§

12:48:3¢%

Sav é;densawg‘55;p¢%2125nb

( oo Repositey fee)



WOoOoNaUidb Wi g

REP/®C (Ver 4.0) - MGMT REPORT 1 RANGE
DATA : Ext Sep . Case 08
MCDEL : BASIC MODEL -(SUMMATION)
ELEMENT UNIT TARGET
Current Operations 8600
R&D Waste Ret. & Transfer 190.00
R&D Treatment 1300
Capital Waste Ret. & Transfer 2280
Capital Treatment 5202
Capital Closure 170.00
Operations Waste Ret. & Transfer 4820
Operations Treatment 5163
M&M 0
TOTAL EXPENSE (INPUT TO REP/PC) 27725

PROBABILITY THAT ACTUAL VALUE WILL BE

EQUAL TO

w7/108”

ESTIMATE : 07-18-96

PRCB+ LOW HIGH
50 6880 10320
190.00 190.00

1300 1300

30 1824 3876
20 4162 14305
170.00 170.00

30 3856 8194
50 4130 6970
0 0

22512 45325

(THEORETICALS)

OR LESS THAN TARGET
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REP/MAC (Ver 4.0) - MGMT REPORT 2 GRAPHICAIL OVERRUN PROFILE : 07-18-96
DATA : Ext Sep - Case 08

MODEL : BASIC MODEL (SUMMATION)
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REP/MPC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

DATA : Ext Sep . Case 08
MODEL : BASIC MODEL - (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
27725 88 PCT 0= .0 PCT
ELEMENT UNIT CORRECT PROTECT

Capital Treatment = —ememmmeeeeeo
Operations Waste Ret. & Transfer ———
Operations Treatment ‘

Current Operations
Capital Waste Ret. & Transfer -
NET EFFECT OF FROZEN ELEMENTS
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REP/#C (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN
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(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)
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Ext Sep

CONTINGENCY PROFILE

Case (08

BASIC MODEL :(SUMMATION)

.05
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"

"
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n
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ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE

17600

14094

9739

8277

7498

6602

5585

5051

4527

3947
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3143

2736
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REP/P€ (Ver 4.0) - MGMT REPORT 1

W00 W E

92/ jes”

RANGE ESTIMATE : 07-19-96

ExSitu/InSitu Combo Case 09

DATA :

MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 9142 50 7114 10870
R&D Waste Ret., & Transfer 186.00 186.00 186.00
R&D Treatment 630 630 630
Capital Waste Ret. & Transfer 1388 30 1110 2360
Capital Treatment 1926 30 1348 4333
Capital Closure 137.00 137.00 137.00
Operations Waste Ret. & Transfer 3166 30 2533 5382
Operations Treatment 3101 55 2170 3876
M&M 0 o 0
TOTAL EXPENSE (INPUT TO REP/PC) 19676 15228 27874

PROBABILITY THAT ACTUAL VALUEF WILL BE EQUAL TO

(THEORETICALS)

OR LESS THAN TARGET
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REP/P€ (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PRCOFILE : 07-19-96
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATICN)
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REP/P& (Ver 4.0) - MGMT REPORT 3 GRAPHI?AL PRICRITY PROFILE : 07-19-96
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
19676 77 PCT Q0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
1 Current Operations  —eeee—- | bbb+
5 Capital Treatment = cemmemeeee—eea |+
7 Operations Waste Ret. & Transfer = = = —————e———eea |+
8 Operations Treatment el R
4 Capital Waste Ret. & Transfer = === [+

NET ErrECT OF FROZEN ELEMENTS |



REP/P€ (Ver 4.0) — MGMT REPORT 4

DATA : ExSitu/InSitu Combo Case 09

MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
99.95
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80
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70
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(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)
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ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
8198
6363
3590
2978
2560

2360
2099
1837
1596
1419
1270
1084

869
680
469
288
70
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~-377
~724
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-3357
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éEP/PC (Ver 4.0) - MGMT REPORT 1

(Lo B R R 6 B S PV S S é

DATA : junior combo

F1f105”

RANGE ESTIMATE : 07-19-96

MODEL : BASIC MODEL (SUMMATION)

ELEMENT

current operations
r&d

capital wr&t

cap treat

cap closure

oper wr&t

oper treat

m&m

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

UNIT TARGET

9080
813
970

1383

125.00
952
2109

0

15432

PROB+ LOW HIGH
50 7264 10896
813 813

30 776 1649
30 968 3118
125.00 125.00

30 762 1618
55 1476 2636
0 0

12184 20855
(THEORETICALS)

OR LESS THAN TARGET



ﬁEP/PG (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96
DATA : junior combo )
MODEL : BASIC MODEL (SUMMATION) _
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REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

O W b é

DATA : Jjunior combo

MODEL BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
15432 73 PCT 0 = .0 PCT
ELEMENT UNIT CORRECT PROTECT
current operations @000 —eemm—eee [ttt
cap treat e [+
oper treat - [ oot
capital we&t ~ eeeee | +
_____ | +

oper wr&t
NET EFFECT OF FROZEN ELEMENTS |




REP/P€& (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN
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: BASIC MODEL (SUMMATION)
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(ABOVE RESULTS

ABSQLUTE
5423
3990
2301
1968
1724
1474
1241
1099

958
819
713
558
458
346
220
85
~40
~202
-376
~-624
=990
-2536

—-3248

CONTINGENCY PROFILE

ADD THIS CONTINGENCY

RELATIVE
35.1 PCT
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-
-

|5 /105
07-19-96



/OVGOS//

FILENAME=A:\CASE10NF.OUT o 07/18/9¢

PTW-cD {W’Wd!c::\

( UO/((? Rapoét-l'omj )

12:51:1C




/o;ﬂos’

REPfPC {(Ver 4.0) - MGMT REPORT 1 S RANGE ESTIMATE : 07-18-%6
DATA : Phased Impl Case 10
MODEL : BASIC MODEL -(SUMMATION)
NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
"3 R&D Treatment 0 4] 0
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 5300 30 3180 10600
6 Capital Closure 211.00 211.00 211.00
7 Operations Waste Ret. & Transfer 4010 30 3208 6817
8 Operations Treatment 6608 60 3965 7599
9 M&M ¢} 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 27199 19458 39613
(THEORETICALS)

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



REP/PC (Ver 4.0)

AP TOHMHOW

X 1,000

DATA :
MODEL :
38— -
*
36~ .
34-|*% .
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32- *
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**®
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28~ .
26~ .
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22~ .
20~ .
18- .
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= MGMT REPORT 2

Phased Impl
BASIC MODEL

|____I“”#~|

- - -

jo3/los”

GRAPHICAL OVERRUN PROFILE : 07-18-96

. Case 10
(SUMMATION)

e P B P P B
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50 60 70 80 20

OVERRUN PROBABILITY (PERCENT)

== | -TARGET
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REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

A 00~ U g

DATA : Phased Impl Case 10

MODEL BASIC MODEL -{SUMMATION)
TOTAL PRCB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
27199 74 PCT 0= .0 PCT
ELEMENT UNIT CORRECT PROTECT

Capital Treatment =0 =—;commm——————— ot
Operations Waste Ret. & Transfer @ = = = —=—m—w= +
Operations Treatment |
Current Operations —| e+

Capital Waste Ret. & Transfer ————l+
NET EFFECT OF FROZEN ELEMENTS




REP/C (Ver 4.0) -~ MGMT REPORT 4

DATA
MODEL

-
-
-
.

TO BE THIS
NOT HAVING

100

Phased Impl

CONTINGENCY PROFILE

Case 10

BASIC MODEL -(SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT
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(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE

12414

9659

5811

4718

4087

3568

3155

2719

2433

2078

1803

1471

1126

827
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Sheet4

ULDs FOR BOUNDING ACCIDENTS BASED ON 70-YEAR COMMITTMENT
liguids solids -
SS8T 1.31E+06| 2.30E+07
DST 7.10E+05] 6.45E+07
AWF 1.39E+05| 2.07E+08
1 Cif3.7E+10 Bq = conversion factor of 2.70E-11
|
SST liquids SST solids
units dose units dose
conversio |conversion CONvVersio |conversion
factor factor ULD factor factor ULb
isotopes |Bg/L Ci/lBg rem/Ci rem Bg/L Ci/Bq rem/Ci rem
Co-60 9.53E+08] 2.70E-11| 2.01E+05| 5.18E+0Q1| 4.20E+08| 2.70E-11| 2.01E+05] 2.28E+03
Sr-90 1.05E+10| 2.70E-11| 2.05E+05| 5.82E+04| 1.60E+12| 2.70E-11| 2.05E+05| 8.87E+086
Y-90 1.06E+10} 2.70E-11] 8.73E+03] 2.48E+03| 1.60E+12| 2.70E-11{ 8.73E+(03| 3.78E+05
Cs-137 2.21E+10| 2.70E-11} 3.00E+04| 1.79E+04} 1.00E+11| 2.70E-11| 3.00E+04| 8.11E+04
Eu-154 2.35E+09| 270E-11| 2.75E+05| 1.75E+04| 5.80E+09| 2.70E-11| 2.75E+05] 4.31E+D4
Np-237 Q.00E+00} 2.70E-11| 8.32E+08| 0.00E+00| 3.00E+07| 2.70E-11| 8.32E+08| 6.75E+05
Pu-238 9.21E+04| 2.70E-11| 4.55E+08| 1.13E+03| 1.90E+08| 2.70E-11| 4.55E+08| 2.34E+06
Pu-239 3.62E+07| 2.70E-11| 5.29E+08| 5.18E+05| 4.40E+08| 2.70E-11| 5.29E+(08| 6.29E+06
Pu-241 2.57E+08| 2.70E-11| 1.11E+07| 7.71E+04| 3.20E+08{ 2.70E-11| 1.11E+07| 9.60E+05
Am-241 4.23E+07{ 2.70E-11| 6.36E+08| 6.13E+05] 2.30E+08| 2.70E-11| 5.36E+08| 3.33E+06
Cm-244 4 23E+05] 2.70E-11| 2.59E+08] 2.96E+0G3] 2.30E+06| 2.70E-11| 2.59E+08| 1.61E+04
Total ULD 1.31E+06 2.30E+07
1.31E+06| 7.00E-01]| 9.15E+05 2.30E+07| 3.00E-01| 6.89E+06
70% liquids + 30% solids = 7.815+06
DST liquids DST solids|
units dose units dose
conversio |conversion conversio |conversion
factor factor ULD factor factor ULD
isotopes [Bo/L Ci/Bq rem/Ci rem Bg/L Ci/Bg rem/Ci rem
Co-60 6.97E+06]| 2.70E-11| 2.01E+05| 3.79E+01| 1.50E+07] 2.70&-11| 2.01E+05| 8.15E+01
5r-90 4 58E+09{ 2.70E-11| 2.05E+05( 2.54E+04| 5.20E+10] 2.70E-11| 2.05E+05| 2.88E+05
Y-90 4.59E+08| 2.70E-11| 8.73E+03| 1.08E+03| 5.20E+10Q| 2.70E-11| 8.73E+03| 1.23E+04
Cs-137 5.86E+10] 2.70E-11| 3.00E+04| 4. 75E+04| 5.90E+10[ 2.70E-11| 3.00E+04| 4.78E+04
Eu-154 4.18E+0Q7| 2.70E-11| 2.75E+05( 3.11E+02| 3.00E+08| 2.70E-11| 2.75E+05| 2.23E+03
Np-237 2.30E+05| 2.70E-11| B.32E+08| 5.17E+03| 8.10E+05| 2.70E-11| 8.32E+08| 1.82E+04
Pu-238 1.78E+06| 2.70E-11| 4.55E+08| 2.19E+04| 7.20E+07| 2.70E-11| 4.55E+08| 8.86E+05
Pu-239 7.65E+06( 2.70E-11| 5.29E+08| 1.09E+05| 1.60E+09| 2.70E-11| 5.29E+08| 2.29E+(07
Pu-241 1.84E+07| 2.70E-11| 1.11E+07| 5.62E+03| 3.80E+09| 2.70E-11| 1.11E+07| 1.14E+08
Am-241 3.40E+07| 2.70E-11| 5.36E+08| 4.93E+05| 2.70E+09| 2.70E-11| 5.36E+08| 3.91E+07
Cm-244 1.22E+05| 2.70E-11| 2.59E+08| 8.54E+02| 1.60E+07| 2.70E-11| 2.59E+08| 1.12E+05
Total ULD 7.10E+05 6.45E+07
7.10E+05| 7.00E-Q1| 4.97E+05 6.45E+07| 3.00E-01| 1.94E+07
70YRULD.XLS Page 1




Sheetd

70% liquids + 30% solids = 1 1.98E+07
AWF liquids AWF solids
units dose units dose
conversio |conversion conversio |conversion
factor factor ULD factor factor uL.D
isotopes  [Bg/L CifBg rem/Ci rem Bg/L Ci/Bg rem/Ci rem
Co-860 7.71E+05] 2.70E-11j 2.01E+05| 4.19E+00{ 4.90E+08| 2.70E-11] 2.01E+05| 2.66E+03
Sr-90 5.60E+09| 2.70E-11| 2.05E+05]| 3.10E+04| 2.90E+12[ 2.70E-11| 2.05E+05| 1.61C+07
Y-80 5.80E+09| 2.70E-11| 8.73E+03| 1.32E+03| 2.90E+12| 2.70E-11| 8.73E+03| 6.84E+05
Cs-137 8.84E+10| 2.70E-11| 3.00E+04| 7.17E+04| 9.80E+10| 2.70E-11| 3.00E+04| 7.95E+04
Eu-154 0.00E+00{ 2.70E-11] 2,75E+05| 0.00E+00| 1.10E+10| 2.70E-11] 2.75E+05 8.18E+04
Np-237 9.20E+04| 2.70E-11} 8.32E+08| 2.07E+03| 9.90E+08] 2.70E-11| 8.32E+08| 2.23E+07
Pu-238 2.75E+03| 2.70E-11| 4.55E+08( 3.38E+01| 6.70E+07| 2.70E-11| 4.55E+08] 8.24E+05
Pu-238 1.20E+06| 2.70E-11| 5.29E+08| 1.72E+04| 4. 40E+08| 2.70E-11] 5.29E+08| 6.29E+06
Pu-241 3.39E+05| 2.70E-11| 1.11E+07] 1.02E+02| 1.70E+08| 2.70E-11| 1.11E+07]| 5.10E+05
Am-241 1.10E+06{ 2.70E-11| 5.36E+08| 1.59E+04] 1.10E+10| 2.70E-11| 5.36E+08] 1.59E+08
Cm-244 1.10E+04| 2.70E-11] 2.59E+08| 7.70E+01| 6.10E+07] 2.70E-11| 2.59E+08| 4.27E+05
Total ULD 1.39E+05 2.07E+08
1.39E+05| 7.00E-01| 9.76E+04 2.07E+08| 3.00E-01] 6.20E+07
70% liguids -+ 30% solids = 6.21E+07
All liquids All solids
units dose units dose
conversio |conversion conversio iconversion
factor factor ULD factor factor ULD
jsotopes |Bg/L Ci/Bq rem/Ci rem Bg/L Ci/lBg rem/Ci rem
Co-60 9.53E+06| 2.70E-11]| 2.01E+05| 5.18E+01| 4.90E+08; 2.70E-11| 2.01E+05| 2.66E+03
Sr-90 1.05E+10| 2.70E-11| 2.05E+05| 5.82E+04| 2.90E+12| 2.70E-11| 2.05E+05| 1.61E+07
Y-80 1.05E+10| 2.70E-11| 8.73E+03| 2.48E+03| 2.90E+12] 2.70E-11] 8.73E+03| 6.84E+05
Cs-137 8.84E+10| 2.70E-11| 3.00E+04{ 7.17E+04[ 9.80E+10| 2.70E-11| 3.00E+04] 7.95E+04
Eu-154 2.35E+09} 2.70E-11]| 2.75E+05| 1.75E+04| 1.10E+10| 2.70E-11| 2.75E+05| 8 18E+04
Np-237 2.30E+05| 2.70E-11] 8.32E+08| 5.17E+03| 9.90E+08{ 2.70E-11| 8.32E+08| 2.23E+07
Pu-238 1.78E+06| 2.70E-11| 4.55E+08| 2.19E+04| 1.90E+08| 2.70E-11| 4.65E+08| 2.34E+086
Pu-239 3.62E+07| 2.70E-11] 5.29E+08| 5.18E+05| 1.60E+09| 2.70E-11] 5.20E+08| 2. 29E+07
Pu-241 2.57E+08| 2.70E-11| 1.11E+07| 7.71E+04] 3.80E+09]| 2.70E-11] 1.11E+07| 1.14E+06
Am-241 4.23E+07| 2.70E-11| 5.36E+08| 6.13E+05| 1.10E+10| 2.70E-11| 5.36E+08] 1.59E+08
Cm-244 4.23E+05] 2.70E-11| 2,59E+08} 2.96E+03| 6.10E+07| 2.70E-11| 2.59E+08] 4.27E+05
Total ULD 1.39E+06 2.25E+08
70YRULD.XLS Page 2
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Sheet3

UL.Ds FOR NOMINAL ACCIDENTS - 70-YEA

R COMMI

TTMENT

BASED ON TOTAL REACTOR PRODUCTS

tank farm jdose dose
Nuclide [total conversion

activity factor

{Ci) {rem/Ci) [{rem)
Co-60 9.24E+03| 2.01E+05| 1.86E+09
Sr-g0 8.64E+07| 2.01E+05| 1.74E+13
Y-80 8.64E+07| 8.73E+03| 7.54E+11
Cs-137 7.16E+07| 3.00E+04| 2.15E+12
Eu-154 2.32E+05| 2.75E+05( 6.38E+10
Np-237 7.45E+01| 8.32E+08| 6.20E+10
Pu-238 2.52E+03| 4.55E+08| 1.,15E+12
Pu-239 4 43E+04| 5.29E+08| 2.34E+13
Pu-241 1.48E+05! 1.11E+07| 1.84E+12
Am-241 5.18E+04] 5.36E+08| 2.78E+13
Cm-244 4.04E+02| 2.59E+08| 1.05E+11

total 7.45E+13
total tank farm volume = 2.16E+05)m3

|

ULD (rem/L) = [total tank farm dose (rem)] / [total tank fa

where :

total tank farm dose = 7.45E+13 rem

total tank farm volume = 2.16E+05 m3

ULD =

7.45E+13

2.18E+05

1.00E+03

3.45E+05

70YRULD.XLS

Pa

ge 3

rm volume (Mm3)] x [m3/1000L]




TWRS EIS
CALCULATION COVER SHEET

-£1S5
e of

DISCIPLINE & TITLE E,r\c\meer\m'( / Summoaey +\g hntmuo/r\-’rm
-('OJ.Q@« -l'Ob.D CVtop erQ—'— 200 Avees 0"-°D o Past d*éoosa-b mb&#lm
ORIGINATOR _(_ouies CQ@vQQ\soQ DATE /& HAe

REVISION No. _ &/

OBJECTIVE Th@).oo A Svmn\aw Qo.ueﬁ Comw of &l@w, Nvmibon,

N "’\J’Q\Q— fanks *\-o\-Qﬂ- 'lohj At dfrmxom
g Teo Arew_\ lﬂdu&ar\s\ woitn ﬂwzwwsf@, cf,waﬂonc,&/f

METHODOLOGY )mv\ Ko a{w_#dm ), /«WJ@QH /2.
.d«sz e numbers 40 299 _so 4&1 con be. CDWMJO

‘{’&, ‘Ex mw,fdfsva

~

ASSUMPTIONS /70%3«ﬂ fistniod Lospectie St chment
AN /%W /S(m@/ 7662— a‘cc:um&:

(Continue on another sheet if necessary)
Jc M,

SIGNATURE/BATE

W 5a-4(

CHECKED/DATE

CALCULATION & RESULTS
ATTACHED

JACOBS\FORMS\CALCVR.SHT



JE JACOBS ENGINEERING GROUP INC.

® ,
DATE SUBJECT '? - SHEET NO.

BY CHKD.

JOB NO.

%UM“WV@ 2@ Aru,.b U\)Om O\)Q/\\Jl@

ikaQHmm%bpww% “““ TW&@BMM :
DL/-\\/ Dm-c: Iz/gcb ST e

; %% Sr z% ,f; ,;_; B —

E%ifié:—wmdﬂﬂkL@wmf ;:m_gi
5?§!%1ﬁ§bMWmﬁﬂmhqu T

bl M @WWM /meﬂ

!'ii?Wfiiwwﬂﬁﬂu_@ﬂ

T b d R ek ok a/o#e J sﬂmo wf’
b !ww%ﬂﬁdygégﬂj%MQMLf
“é___-ﬂ;_____.;",,,j____w_m ‘ék&\. A- H;s—foncnﬁ P@TSFQ.GHE. ,___,)maf\ap :
——— e é/www— l %_—wb%awmwﬂvf" wML,mTwras Eag

FORM 91.005_1 s C:&Cc’z/;/ d—/@ T e e e e ,‘",t:::'_'.::,":_::__




Sheetl

Irradiated Fuel Storage

Liquids To Ground [Solids to Ground Stored Solids
1989 1999 1989 1999 1989 1999 1989 1999

Cs-Ba »~1093000] 868645| ~2540000f 2018626 +1090000 866261 . 337000 267826
Sr-Y v 40500 31783| 2030000 1593092( 884000 693740 _ 275000 215813
sum (7 | 1133500] 900428 4570000 3611717| 1974000 1560001| 612000 483638
total 1989, MCi v 8.29

| |
total 12/31/99, MCi v'6.56

Page 1



- TWRS EIS
COMMUNICATION RECORD

Date of meeting or telephone conversation: 5/10/96

Participants or Attendees (with organization): Colin Henderson (JEG)
Chris Chapman (VIT Inc., PNL retired)
(Phone: 943-1867)

Subject(s) Discussed/Summary of Discussions:
I requested information regarding amounts and types of waste that has been successfully
vitrified PNL during development and demonstration activities.

Approximately 72 MCi of Cs and Sr have been vitrified, using mainly capsules.
Thirty-three or thirty-four canisters of vitrified HLW have been produced at curie loadings
much higher than anticipated for any of the tank waste. These canisters currently are stored
in the 300 Area.

The PAMELA vitrification plant in Belgium was developed by the German government with
technical support provided by USDOE Hanford Site personnel. The plant was built,
operated for 8 years, and shut down when all of the waste was processed. This plant was
very successful.

Issues/Concerns Identified: (Unresolved questions)
Mr. Chapman provided the attached information regarding PNL vitrification experience and
capabilities.

Required Actions: None

Prepared/Recorded By: Colin Henderson Date: 5/10/96

Distribution:

C. C. Haass, DOE-RL, S7-51
Bob Lober, DOE-RL, S7-51
Participants
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Historical Perspective
| of
‘Radioactively Contaminated Liquid

- and Solid Wastes Discharged or Buried

in the GroUnd at Hanford

April 1991 _

TRAC-0151-VA



Introduction

Since 1944 large quantities of liquids (primarily water) containing radionuclides and
hazardous chemicals have been discharged to the ground surface or subsurface.
Solid waste such as failed equipment, tools, and protective clothing containing
radionuclides and hazardous materials have also been buried in the ground. While
these activities have been reported in publicly available documents, the data have
been summarized and assembled into this briefing package to present an historical.
perspecttve on when and where it came from, and how much there is. Emphasis has
been given to the liquid waste that came from underground waste tanks and a report
has been prepared on that portion of the liquid discharges.

This briefing focuses on the radionuclide content of the liquids and solids rather than
on the chemical content as the records on radionuclides are much more complete.
The material presented summarizes what we know today; more will be learned as old
records are reviewed and site characterization proceeds.

Hanford cleanup is a large, complex problem involving almost 1,400 waste
management units. A Hanford Federal Facility Agreement and Consent Order by the .
U.S. Environmental Protection Agency, the Washington State Department of Ecology
and the Department of Energy establishes working relationshlps a framework for
permitting and milestones for cleanup. This briefing is one small piece of an ongoing
effort to provide information to those who have an interest in Hanford cleanup. As
additional information is gained it will also be made available.



‘Topics

« Material balance of Hanford Site radioactive material
"and waste

o Liquids discharged to ground
- * Background
- Liquid disposal facilities
- Quantities discharged
- Tank wastes discharged to ground

. Solid waste buried in ground
- Background
- Solid waste burial facilities
- Quantities buried

« Impact on environment

o« On-going and future actions



Hanford Waste Management Units

(Sites that received radioactive and/or hazardous
chemical waste) |

| Surplus Facilities (building) 77
Septic Tanks = 96
Single- and Double-Shell Tanks and Ancillaries 311

{catch tanks, diversion boxes, tank leaks*, etc. )
Other Treatment and Storage Units (existing & future) 130

Miscellaneous Underground Storage Tanks (such as gasoline tanks) 26

Unplanned. Release or Spills Sites* 224
Waste Disposal Sites* 508
1,372

*The radioactive liquid and solid waste sites described in this report are in
these categories



Primary Data Sources Have Been Available to

Public - "This Is Not New Data”

DOE/RW-0006, Rev 6, Oct 1990, Integrated Data Base for 1990

WHC-EP-0141-2, Westinghouse Hanford Company Effluent Discharges
and Solid Waste Management Report for Calendar Year 1989: 200/600
Areas

WHC-EP-0125-2, Summary of Radioactive Solid Waste Received in the
200 Areas During Calendar Year. 1989

Hanford Site Waste Management Units Report, DOE/RL-88-30,
Revision 1, January 1991

ERDA-1538, Dec 1975, Waste Management Operations, Final
Environmental Statement

PNL-7346, Hanford Site Environmental Report for Calendar Year 1989

WHC-MR-0132, June 1990, A History of the 200 Area Tank Farms



Primary Data Source - Continued

e Waste Information Data System (WIDS)

e DOE/EIS-0113, December 1987, Final Environmental Impact Statement,
Disposal of Hanford Defense High-Level, Transuranic and Tank Waste

e Tank Farm Surveillance and Waste Status Summary Report for
November 1990, WHC-EP-0182-32, January 1991

¢ Radioactive Contamination in Liquid Wastes Discharged to Ground at
Separation Facilities, Semi Annual Reports (1954 - 58)

e WHC-EP-0087, October 1987, Estimates of Solid Waste Buried in
100 Area Burial Grounds
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Bases:

All radioactive sites are included, sites which received
only hazardous waste are not included

Waste vqlumes and radionuclide inventories are as of
December 1989 with radionuclides decayed to 1989

Key radionuclides are those with half-lives long |
enough (greater than 10 years) and in quantities great
enough to be of concern in waste disposal and
cleanup ' |

Nuclear products shipped off-site, stored plutonium
product and scrap, and facility contamination not

included in inventories

Early day records are not complete, solid waste

‘volumes were not recorded until late 1950's and

radionuclide inventories until late 1960's



Bases: - Continued

most of the data bases. However, these isotopes
were estimated by calculating quantity produced
during fuel irradiation and distributing among waste
types based on process knowledge. Distribution
uncertainty is significant

o Tritium, **Technetium and **’lodine are not included in

« The numerical values presented come from a number
of sources and are estimates. Different documents
often have different estimates. However, the |
estimates used are adequate to provide perspective




Hanford Radioactive Material Flow Diagram
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Major Plant Operating Periods

1940 1845 1950 1955 1960 1965 1970 1975 1980 1985 1980 1995
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Major Plant Operating Periods (Cont.)

1940 1945 1950 19556 1960 1965 1970 1975 1680 1985 1890 1995
PLey iR ey iesronnpret b e p gL aeeteteaLiaeyragt

Nuctear Materials Processing
uo, Plant

Plutonium Finishing Plant :

U-Plant Uranium Recovery M

Fuel Fabrication
By-Product and Waste Processing
Waste Scavenging (U Plant) P
Cs and Sr Recovery (B Plant)

Cs and Sr Encapsulation (WESF) . 1

Waste Evaporators

e ————— TEITEY 2
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Fuel Reprocessing Waste Volumes
Decreased Significantly
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Hanford Radionuclides Material Balance (% of Key Radionuclides)
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100 Area Inventories
g . .
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A

283 g 12,800 | 50,900

90 strontlum®® yttrlum

38 7 | 24,000,000

137 caslum 137 Mparium

376 7 { 20,200,000

PN TR R
o YISO

£y

] N 99 yachnetium

- 2,500

o

| 129 lodine : -

4 H o o

: :
£ . o
E (;

K A

14 carbon ; 220 : 3 43

| Uranlum  (Kgs) | 2(1930) . | 1,700 (2 Miltion)

241 amarlclum ¢

trradlated

Fuel Solid Waste

- | 127,000

1 Liquid Waste z

Z ! | i TOTAL (curles) %
&

T T T i
29102013.4

i

R e e e S A A

900 | 12,800 | 53,800,000

Plutonlum  (Kgs) 1% - 1 - ! 402,000 (3,980)

B




300 Area Inventories
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200 Area Inventories
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Hazardous Chemicals

o Liquids and solids discharged and buried in ground
contain hazardous chemicals, records on chemicals
and quantities were not kept until the mid-1980°s

. The greatest.amount of hazardous chemicals were in
1945-68 liquid discharges rather than in solid waste

« Some estimates of the hazardous chemicals in the
liquid discharges have been made based on process
knowledge and volumes discharged



- Liquid Discharged
To
The Ground



Background

 The discharge of liquid effluents to the ground has
been practiced at Hanford since operations began in
1944,

- The methods used were common to other
non-nuclear U.S. industrial waste practices at that
time

. Over the years the limits of acceptability became
" more stringent and practices changed

- Significantly less contamination discharged now
than in past

- Discharge of last transuranic waste stream to
ground was stopped in 1973



Background - Continued

- Two-thirds of the radioactivity from liquids

discharged to the ground is tritiated water which
has a 12.3 year half-life

- Upgréding liquid effluent control and treatment to
- Best Available Technology, will then discontinue
discharges to contaminated sites



Radioactivity in Liquids
Discharged to the Ground
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Notes:
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Radioactive Liquid Disposal Facilities Included:
. Cribs
“«  Specific retention trenches
. Poh.ds, ditches and other trenches
« Reverse wells (injection wells)

« French drains

o Liquid also entered ground from leaks and spills
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Specific Retention Trenches
Trench backfilled after

i A ——g it =t

‘Use: Waste too radioactive for cribbing
(i.e. high60cobalt), primarily from tank
waste scavenging and fuels reprocessing
plants

Use Period: 1944-1973

Utilized moisture retention capacity

of relatively dry soils above water table
Waste limit was 6-10% of soil column
volume but sometimes exceeded

286103014.10a0C
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| ocation of Radioactive Liquid Discharges to
Ground

Number of Sites and Releases

100 Areas 200 Areas 300 Area . 400 Area
Cribs 21 100 1 None
Specific Retention Trenches 0 45 0 : None
Ponds, Ditches & Other 19 . 55 4 None |

Trenches '

Reverse Wells 0 9 0 None
French Drains 12 29 0 None
Single-Shell Tank Leaks 0 66 o None
Ot‘;\g‘;olﬁglés & Spills 23 205 30 None

Total Site 75 - 509 35

NOTE: Facilities in 600 Area are included in nearest main Area



Summary

Liquid Waste Discharged to Ground
Radioactive Inventory Location

| Curies
100 Areas 900
{, 3(ooJ 3O
200 Areas -' 6775000
300 Area “100
400 Area 0
Total 678;000*
2/ ?70/ o)

. 3 | ‘
*This is approximately 0,15 % of total Site radioactivity



200 Areas
Liquid Discharges to Ground

Millions of Gal Curies

m3
Cribs . 40 Million
Specific Retention Trenches 185,000

* Ponds, Ditches and Other Trenches 1,270 Million

Reverse Wells {Injection Wells) . 85,000
French Drains 17,000
Single-Shell Tank Leaks 2,800

- Cooling water leakage from Tanks* 200-3300

Other Leaks & Spills Reported 360

Total 1,310 Million

253,000
10,500 468,000
49 51,900
335,000 7.200
22 520
5 50
/, ¢vo, 590
75*% 7 102.000—
.05-.8 Unknown
0.1 47,300
346,000 ~677,000-
/) Séojm‘o

*50,000 - 800,000 gallons of cooling water leaked from 105-A Tank, records are being reviewed
to determine which other tanks may have leaked cooling water and to estimate volume and

radionuclide content



- Key Radionuclides
Tritium (as tritiated water)
QOSr_SOY

137CS_137mBa

Uranium
241Am

Pu |
Total

200 Area Liquid Discharges

137 143,000
3,800
13,600 184

677,000*

43<ojavo

_*_Q.:l"l"’m total 200 Area waste radionuclide inventory



Chemicals in Liquids Discharged to Ground

Estimated Amount (Metric Tonnes)

_I(\Snl?é?:lica s * 100 Areas 200 Areas 300 Area
Nitrate < 100 50,000 1,900
Sodium *% 26,000 - 5,100
Phosphate ® 4,300 -
Sulfate <100 2,800 <100
Ammonia  ** 1,500 e
Fluoride ew 1,300 *x

*  All chemicals were either in a combined or ionic form when discharged
** None listed in data base

Many other chemicals also discharged to ground



Tank Wastes Discharged '
To Ground |
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Tank Waste Discharged to Ground
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TANK WASTES DISCHARGED TO GROUND

Time Volume
Source Period (Gallons) Curies
- Fuel Reprocessing 1946-56 68,500,000 31,900
(B and T Plants)
Scavenged Uranium 1953-58 40,900,000 - 32,500
Recovery Wastes - .
Decontamination Facility 1960-66 11,200,000 700
- and Laboratory Wastes -
Total 121,000,000 65,100

Evaporator Condensate 1951-89 197,000,000 < 3,000



Tank Waste Discharged to Ground

Evaporator
Direct Discharged Condensate
A B C D
Other Specific
Leaks Tank Retention | Condensate
& Spills Leaks Cribs Trenches Cribs
Volume (m:,a) 360 3,000-6,000| 348,000 109,000 746,000
{(Millions of Gal)) 0.1 0.8-4:5*% 92 29 | 197
Cido 017 ]
Key Radionuclides e
{Curies)
Tritium - - 930 4,100 1,800
90g,.90y 450 -| 18.000 8,380 40
-
13704 137mgy 46,800 | ™ 7 5,930| 26,100 900
¢ - - 170 760 -
129, . ; 0.6} 1.2 .
14¢ 5,000 - - : : .
Uranium o 500 - - - - -
(Kg's) --{1,440,000)
24\ m © 98,500 . - 150 6 40
Pu : - 31,900 - - 530 21 60
{Kg's) {445) (7.2) {0.3) (0.8)
Total (curies) |+ 208,700,000 47,300 ?Z48%600| 25,700| 39.400 < 3,000

*This 1nc1udes 50,000 -~ 800,000 gallons of cooling water leaked from 105-A Tank, records ar;hgg%%g

V

—

which other tanks may have leaked cooling water and to estimate the volume and radionuclide content

W HeL Vi eRTAnTY

/ﬁzeiewed to determine
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Background

« Radioactively contaminated solid waste has been disposed
by burial in the ground since Hanford began operation in
1944. These wastes also contain Iarge amounts of
hazardous materials

« Radioactive waste burials were stopped in the 300 Area in
1972 and in the 100 Areas in 1973

« Since 1970, waste suspected of containing transuranic
nuclides was segregated and retrievably stored

o Over the years, improvements were made in waste
packaging and trench backfilling

o Burial in an arid environment



Solid Waste Burials
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Solid Waste Burial Facilities Have Included:

« Unsegregated waste burial trenches (Pre-1970)

. Low-levél waste burial trenches (Post-1970)



aled Wasle Burial Trenches

Unseqgreg

1944 - 1970

isposal of Contaminaled Solid Wasle

Use
Use Period

29103014.5
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Low-Level Waste Burial Trenches

Use: Disposal of Solid Low-Level Waste
Use Period: 1970 - Present
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|

Solid Waste Burial Facility Location

Hectares (Acres)

100 Areas 200 Areas

o Unsegregated 31(78) 63 {1565)
Waste Burial

Trenches
(Pre-1970)

e LLW Burial " None 53 (131)

Trenches
(Post-1970)

————————— ————————rp————

Total - 31(78) 116 (286)

NOTE: Facilities in 600 Area included in nearest main Area

300 Area 400 Area
26 (65) None
None None
26 (65) None



Summary

Solid Waste Burial
Radioactive Inventory Location

Volume (m°) Curies
100 Areas 87,000 12,800
200 Areas -+ 379,000 - 4,870,000 -
300 Area 159,000 2,300
400 'Area None None
Total 625,000  4,880,000*

*This is approximately _1_ % of total Site radioactivity



200 Areas -
. | Solid Waste Burial

Volume
(m?) Curies

. Unsegregated 143,000 147,000

Waste Burial

‘Trenches

(Pre-1970)
« LLW Burial 236,000 4,720,000

Trenches

(Post-1970)

Total 379,000 4,870,000



200 Areas Solid Waste Burials

Key Radionuclides

Tritium
QOSr_QOY
137CS"‘137mBa
seT'c -
129|
14C

Uranium
241Am

Pu

Total

Curies
254,000
2,030,000

2,540,000

6,300
560
990

27,100

4,870,000*

*1.2% of 200 Area total waste radionuclide inventory

Kgs

585,000

360



Impact on Environment - Current Status -

Reported annually: PNL-7346, Hanford Site
Environmental Report for Calendar Year 1989,
May 1990

- Certain radionuclides and hazardous chemicals
exceeded drinking water standards in ground water
on-site near operating areas

- Columbia River water concentrations remained
extremely low at all locations, well below
standards

- Radionuclideé in air, food stuffs, wildlife, soil and

vegetation in area surrounding Site remained well
below standards

- Potential maximum radiation dose to bublic
individual was 0.05 mrem in 1989



Ongoing and Future Actions
Liquid Discharged to Ground

« Continue upgrading liquid effluent control and
treatment systems to Best Available Technology and
discontinue discharges to contaminated sites

« Continue surface stabilization and radiation area
reduction

+ Remediate past practice sites in accordance with
RCRA/CERCLA -

- All sites are listed in TPA, first ones have been
prioritized (200-BP-1 operable unit with 10 cribs
and 3 spills is first)

- RCRA/CERCLA process is to characterize site,

~develop remediation alternatives, regulatory
agency holds public hearings and selects
remediation alternative, and then site is remediated



Ongoing and Future Actions - Continued

Liquid Discharged to Ground
- Expedited response actions being taken on 2 sites:
« 300 Area Process Trench, and

o . 200 West Area carbon tetrachloride in ground



Ongoing and Future Actions - Continued

Solid Waste Buried in Ground

« Disposal of low-level solid waste by shallow-land
burial will continue on 200 Area Plateau

- Improvements continue to be made in packaging
and burial methods

« Remediate past practice burial sites in accordance
with RCRA/CERCLA, all sites listed in TPA

- RCRA/CERCLA- process is same as described for
liquid discharge sites

- Expedited response action being taken on 618-9
Burial Site which contains drums of hexone



Ongoing and Future Actions - Continued

. Accelerate remediation of specific sites

« Develop new technology so that cleanup can be done
better, faster, safer and cheaper. Examples at
Hanford are:

- In situ vitrification

- Underground storage tank integrated
demonstration .

- Integrated demonstration for remediation of volatile -
organic compounds

- Robotics technology demonstration



Closing

« Primary source data available to public - "This is Not
New Data”

« Since 1944, large volumes of water, other liquids and
solid waste containing radionuclides and hazardous
chemicals have been discharged or buried in the
ground

« Extensive environmental monitoring program indicates
dose to public is very low today and the ongoing
remedial investigations will determine what cleanup
actions are needed for the long-term

« Dose reconstruction program determining dose to
~ public from past releases



Closing - Continued

« The complex job of cleaning up Hanford is just

underway. It will continue for many years and will be
costly

- The pubhc Indian Nations, state, EPA and DOE Wl"
all participate in this effort
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Appendix D Andcipated Risk
. Table D.4.3:1. Atmospheric Radiological Fmissions for In Situ Fill and Cap Alrernative
Continued Gperations ' Treatment Operations
Tank Farm Emissions - Evaporator Emissions DST Evaporator Emissions Gra\fel Fill Emissions
Contaminants | Cifyr Contaminants | Ci/yr Contaminants | Cifyr Contaminants .Cif_\'r
Released Released Released Released
Totzl Alpha' 2.88E-08 | Toml Alpha' 2.10E-05 Tomlt:‘.&?p:.a-' * m Totl A'Ipﬁa.' %928[;5 11
TouiBe®® | 781E07 | TomiBer? | 120505 | TomiBew® ATBB4E0S | ToulBew! L5t
[w) . 1.81E-05 @@/ (%5, ) | Sieos
e 5.38E-05 ) [mcs ko
,/\D/ 4.605'-05 % {:Ij—S(iE-O'I

otes:
)

2 Tow] beta is assumed 10

is assurned to be Pu-230,

Tabie D.4.3.2" Atrnospheric Transport Parameters for In Situ Fill and Cap Alternative

Continued Operations Treatment Operations
e Tagk Evaporator | Evaporator | In Situ Fill and
Farms 1 2 Cap
Stack height in m (f) , Ground | 670() 6.70 @2) Ground
Stack radius in m () N/A 0.53(L.7) | 0.53(.7 - S NIA
Stack flow rate in m¥sec (filfsec) NA | 10653 10 (353)  N/A
Stack temperanure in °C (F) N/A samn |- 4samm NIA
Noninvolved worker MEI locationinm () ESE | 100 (328) | 200 (656) 200 (656) 100 (328)
| Public MET location in ko (mi) I.—'S" 22 (14) 22 (14) n(14) . " 22 (19)
EMQ for noninvolved wrket < population in 1.0E03 | 400E04 | 4.00E04 : 1.60E-03
___lL.'hi!Q for noninvoived worker - MEI in s/m’ 4.00E-04 2.50E-06 2.50E-06 - 4,00E-04 -
ChilQ for general public - population in shrs 2.90E-03 - | 1.60E-03 1.60E03 .2.90E-03 -
Chi/Q for general piiblic - MEI in s/m® - " 6.60E-08 7 | 3.90E-08 390508 | - (6.60E08

Notes:

- .
.

ESE = East-southeast

'D.i.iLzEznm

[

. -

- e

‘.
3

-

The radiological exposure for the aiterpative is prcscmed in Table D 4 33, Thc table shows the

exposure each receptor would receive from every component. The sum of the components is shown i n
the last column for each population and MEI receptor except for the MEI worker. The MEI worker i is
not summed, but is represenied by the component with the highest MEI dose. | '

TWRSEIS
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Table D.4.3.3 Summary of Anticipated Radlologlcal Exposure for In Stts FHll and Cap Aliernﬁilve"wt?

’
.

|

Radiologleal Dose {person-rem)?

.
¥

Q xpeddy

Receptor Coustruction Cantinned Relrievnl Trentment ? Disposal ‘Transportation | Monitoring ' éi(:;llt’c el Totul
' {2 yrs) Operations ! ?»(B-yrs) . Tand Muonltoritg
17 (19-yes) Malntenance |27 (400Frs)
Worker - 1.9084-00 2.978402 NIA 2238+ NIA N7A N/A T | LI3B40I 5.3 0;2
Population ' ) .
Workes - LOOB+00 [ 9.508400 | N/A 4.008+00 | N/A NIA NA . jrsenaor | nsonol
MEpP- . .
Noninvolved | 0.00E+00 1.458-03 NIA. 4.00B-02 NI/A NIA NIA 0.00E+00 4.1585-02
Waorker - . , . : i :
Populatlon ) i ]
Noninvolved * | 0.0084-00 7.618-05 NIA 2.508-04 NIA G ) NIA NIA 0.00G-+00 2.5013-04
Waorker - . : ) Cod P . .
MRl - ; b '
General 0.00B+00 6.902-02 NIA 1.70E-01 NIA NIA N/A . 0.005+00 2.308-01
Public - = ' '; ' "
Papulation ) ‘ i
General .1 0.00B400 1.85E-06 NIA 4.10B-06 NIA NIA NIA \ 0.0013 400 4.101:-04
Public - MBI ‘
Notes; 3
! Contined operations Include tank farm aml Bvaporator 1., " !
Y Treatment Inchedes gravel (I and Bvaporator 2., ‘
! Worker MEI Is assumed to work for 30 years,
* Tatal for the MEI represents the highest siuglc exposure. )
¥ ML receptor dose noted o rem. L
i B
A ' ‘
s e reems g st e ey« s e . -..,_'.‘l u A (™ 1

ASTE FeTERISITY



Anticipated Risk

Table D.4.4.1 - Atmospheric Radiological Emissions for In Situ Vitrification Alternative -

/---—-——_7 -
Continued Operations Treatment Operations
| —
Tank Farm Emissions Evaporator Emissions DST Evaporator In Situ Vitrification Emissions
’ Emissions
[ e
Contaminants | Ci/yr Contaminants | Cifyr Contaminants | Ci/yr | Contaminants | Cifyr
Released Released Released Released
[ ‘ 145 : ZoG ]
Total Alpha' 2.88E-08 | Total Alpha! 2.10E-05 { Total Alpha' FO4E-04 | Am-241 LSQE-06
o ) = 3
Total Beta? 7.91E-07 | Total Beta? 1.20E-05 | Total Beta? 8.04E-05 | C-14 HO%EOB‘
e ] 7.0 -
5590 1.81E-05 . Cs-137 SR
B 7e®
Cs-137 5.38E-05 1-129 1 A20E+00
— . ' E.bECE
1-129 4.60E-05 . Pu-239 HLGEDF
| 7ol = 14
Ru-106 . 6:805-13-
— lLBE"
. . Sm-151 1'.-}45-65%
= !
- Sr-90 9.A0E-04
I &, 55
Te-99 5-8
S : : T ek )
) - - Zr-93 TO0E-68
— Notes: . e
! Total alpha is assumed to be Pu-239. vy 4:\
2 Total beta is assumed to be Sr-60. IS‘/
5 yrs ot 1OV,
Table D.4.4.2 Atmospheric Transport Parameters for In Situ Vitrification Alternative OFMQ—/'; FiaN
Continued Operations Treatment QOperations
Tapk Farms Evaporator 1 Evaporator 2 . In Situ
T Vitrification
Stack height in m (ft) Ground 6.70 (22) 6.70 (22) 30.5 (100)
Stack radivs inm (f) | wa . 0.53(1L.7) 0.53(1.7) - 0.33 (108)
Stack flow rate in m*/sec(ft’/sec) N/A © 10 (353) 10 (353) 4.3 (151)-
Stack temperature in °C C°F) ! N/A - 46 (117) 46 (117) 93 (199) - -
Noninvol_vcd worker MEI location in m 100 (328) p 200 (656) 200 (656) 300 (984)
{ft) ESE ) -
Public ME! location in km (mi) ESE 22014 22(14) 24 22 (14)
Chi/Q for noninvolved worker - : 1.60E-03 4,00E-04 4,00E-04 C200E-4 | .
population in s/m* : :
Chi/Q for noninvolved worker - MEI in | - 4.00E-04 2.50E-06 2.50E-06 2.30E-07 - -
o’ ) .
Chi/Q for general public - population 2.90E-03 1.60E-03 1.60E-03 1.10B-03
in s/m?
Chi/Q for general public - MET in s/m* 6.60E-08 3.90E-08 . 3.90E-08 2.40E-08
Notes: ’

ESE = East-southeast

TWRS EIS ' | D-119 . Volume Three



Appendix D

Aricipated Risk

The calculated Chi/Q values for the evaporator operation weres 2.30E-06 secim® for the noniavelved
worker MEI and 3.90E-08 sec/mr’ for the genera] public MEI. For the neninvolved worker population

of 10,900 occmymc an arez between 100 m (330 fi) from the source

zad the Hanford Site boundary,

" the populzuon—wczchtcd Chi/Q value was 4.0E-04 sec/m’. For the general public population of
376,0{30 occupying an area outside the Hanford Site boundary within 2n 80 km (50 mi) radius centered
on the 200 Areas, the poﬁuiaﬁomwcighwd Chi/Q value was 1.6E-03 sec/m’. For the vitrification
.operation, the Chi/Q valtes were 2.30E-07 sec/m’ for the noninvolved worker MEI, 2.4E-08 sec/m’
for the general public MEX, 2.00E-04 sec/m} for the noninvolved worker population, and - ‘
1. IUE-O: s:clm’ for the gcncral pubhc populancn

o o

e g

"-'ZD_._.&,LE Emmm _ :
- - The radiological exposure for the alternative is prcscntcd in 'I'ablc D.4.4.3. The wble shows the
__exposure each receptor would receive from every component. The sum of the components are shown

in the Jast column for each population and MEI receptor except for the MEI worker.- The MEI worker
is not summed hut is rcprcscmcd by the componcm‘ with the highest MEI dose.

‘(

i

e ——

- o  —— b

.+ TableD.4.4.3 Sumxnary of Anticipated Radmloo:c:d Exposure for In Situ Vitrification Alternative

h ,.,. Rad:ologzcall}ose(person-rem)‘
Receptor ‘Construction | Continued | Retrieval | Treatment' | Storage | Mooitoring Closure aet Tosal
{8yrs) Operations' £5y73) and and Monitoring
/7 /é @Fyrs) i3 X Dispasal | Maintenance Wﬁ)
Worker - 8.00E-+01 | 2.7T7E+02 | N/A LISE+03 | N/A NiA 45 | 0.55E+007| 1.57E403
Population : - R :
Worker - S.00E+00 | 9.S0E+00 | N/A 4.50E+00 | N/A N/A 1.50E+01 -|-Y.50E+01
MEII.'I -
Noninvolved | 0.00E+00 | 1.45E-03 | N/A 404E-02 | N/A N/A & {0.00E+00 |4.18E-02
Worker - . .
Population - .
Noninvolved | 0.00E+00 | 7.61E-05 | N/A 2L52E04 | N/A N/A 0.00E-+00 | 2.52E-04
wcrkcf - _ - - ) - L . -
MET °
General 0.00E+00 | 6.90E-02 | N/A LTIEOL | N/A N/A 0.00E+00 | 2.40E-01
Public . - :
Popuiari .
General 0.00E+00 | 1.85E-06 | N/A 4.13E-06 | N/A N/A 0.00E-+00 | 4.13E-06
Public - MEI . :
Notes:

! Continued Operations include tank farm and Evaporator],
® Treatment includss in situ vitrification and Evaporator 2,

} Worker MEI is assumed to work for 30 years, :
* Tomal for the worker - MEI rcprmmc highest single exposure.
3 MEI receptor dose is.noted in rem.
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D-120

| X S'\irs acftJaQ U"f". ‘o o

Vohuae Thres

[T

..
P

.

e e




k.
;
-4
s
=3
-l
%
5
E

R R

dix D
Appendix D

Anticipa Ld F,ik

p.4.5 EX SITU INTERMEDIATE SEPARATIOI\S ALTER.\ATIVE
This section presents the anticipated remediation risk associated with the Ex Sim Intermediate

Separations alternative for tank waste, as outlined in Appendix B.

The radiological and toxicological risk for this alternative was based on the air emissions and direct
exposure from construction, continued operations (including rank farm and evaporator operationsy},
retrieval, separations and treatment, storage and disposal (including transponting vitrified HLW to an
offsite national HLW repository), monitoring and maintenance, and closure and monitoring.

D.4.5.1 Radiological Risk
Latent cancer fatality risk to the worker, noninvolved worker, and the general public could result from

direct exposure and atmospheric emissions from the components associated with this alternative.
The risk was determined by analyzing the radiological source term, the transport mechanism, exposure,
and the risk associated with the exposure as discussed in the following subsections.

D.4.5.1.1 Source Term

b

-

The source term used for the noninvolved worker and general public was the atmospheric radiological
emissions presented in Table D.4.5.1 (WHC 1995j and Jacobs 1996). They also would receive a direct
exposure \&'ose from the vitrified HLW as it is being transported to a national HLW repository.

The workers would receive a combined dose from the air emissions and from direct exposure from
radiation fields in the work place. :

Tzable D.4.5.1 Atmospheric Radiological Emissions for Ex Situ Intermediate Separations Alternative

Continued Operations :
- Retrieval Emissions Separation and V;g'mation
Tank Farm Emissions Evaporator Emissions 1 . Emissio
Contaminants Cilyr Contaminants Ci/yr Contaminants Cifyr Contaminants | - Cifyr
Released ) ) Released Released ) Released
G4y GG
Total Alpha ! 2.88E-08 | Total Alpha' 2.10E-05 | Sr-90 SHOE-04 | Am-241 F08E-03
) £ 49 .97
Total Beta ? 7.91E-07 | Total Beta® 1.20E-05 | Cs-137 2.00E03 | C-14 25E+02
3¥ %]
S$r-90 1.81E-05 1-129 fﬁ«.@OE-OB Cs-137 LA9E+00
1]
Cs-137 5.38E05 1-129 - 2-13E400
9(
1-129 4.60E-05 Pu-239,24< .6%-04
M l.ogk L
Ru-106 4—850?)
I 73‘%
Sm-151 143E-02
e
Sr-90 JAE+00
A .90
Tc-99 846E-04
f.ou& 2.
Zr-93 4729803~
Notes:

! Total alpha is assumed to be Pu-239,

2 Total bera is assumed to be Sr-90.

y=r W/gyfs

TWRSEIS
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. Table D.4.5.3 Summ;u-y of Antlclpated Radiological Exposure for Ex Situ Intermedinie Separations Alteruntive '
Radlological Dose (person-rem)? ,* , .
Continued | Separations . onjtoring Closure and
Constructlon | Operations' Retrleval and S rnge and - andd Monltoring
Receplor {19 yrx) @29yrs) 23 yrs) Treatment Isyjosal Transportation Maintennnce (00 yrs) Total
all H 19 @07rs) 24 el (18yrs) |18 (007rs) 14t
Worker -+ L12B+01 3.948+402 4.4284+03 2.98B4-03 NIA N/A 8.40B-01 1.3484-01 7.8281-03
Population . - ) : . ; _
Worker - 9.5013+00 1.45B+01 1.308+01 1.20B+01 N/A NIA 1.458+01 1.500-+01 15012401
MEI¢ . A L
Naontnvolved . § 0.00E+4-00 1.58E-03 9.1082-03 9.108-0} NIA JG5B+0) 0.0084+00 0.00824-00 3.6584-03 -
Worker - . ' ‘
Poplifation , -
Noninvolved | 0.00E+00 7.93E-05 2.40B.03 $.30B.04 MAL T e 0.0084-00 0.0084-00 246803
Worker - . . ..
MEl
General 0.00E-+00 8.00B-02 2.30B8+-00 3.10B4-02 NIA 1.76B4-02 0.00E+00 0.008 400 4.8813-+-02
Pybtie - w. | : . o v :
Population Lt " '
Ceneral 0.008B-4-00 2.19B-06 7.508-05 6,701-03 NIA NIA 0.0084-00 0.00E-+00 6.7012-03
Public - MBI : : Co
Notes: :
! Contimed operations Include tank farm and Bvaporator 1, E
! MEI receptor dose s noted in tem, " .
} Worker MEI Is assumed to work for 30 years. i '

* Total for the MEI represents the highest single exposure.
5 Poravtial FoR 50 yRS LRIERIM SpoMpf &
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Appendix D

Anticipated Risk

Table D.4.6.1 Atmospheric Radiological Emissions for Ex Situ No Separations Aliernative

R
Continued Operations
" . Retrieval Emissions Vitrification/Calcination
Tank Farm Emissions Evaporator Emissions Emissions
Contaminants Cilyr Contaminants Cifyr Contaminants Cifyr Contaminants Cilyr 4
Released Released Released Released
J— T A
Total Alpha ! 2.88E-08 | Total Alpha' 2.10E05 | Sr-90 5.00E-04 | Am-241 E-03
. ) s | 3.5! +ol.
Total Beta * 7.91E-07 | Towl Beta*® 1.20E-05 | Cs-137 2O0E-03 | €142 +or
o 4 ZHS
5r-90 1.81E-05 1129 4.00E-03 | Cs-137 180E+00
o . 2 T
Cs-137 5.38E-05 1-129 3.60E+00
e 2.2
1129 4,60E-05 Pu-239 240 14t -03
: 5
Ru-106 8,30E-07
5
Sm-151 2,50E-02
3,99
Sr-50 2,50E4+00
T laS
Te-99 1.50E-03
- Zr-93 J40E-02
Notes: S USE-T
| Total alpha is assumed to be Pu-239,
? Total beta is assumed to be Sr-90.
3 C-14 emi are reduced for the lcmauon L
WJOA o yrp 'f’fc,w‘fm] 0‘29{&4 SN
Table D.4.6.2 Atmospheric Transport Parameters for Ex Situ No Separations Alternative
Transport Parameters Continued Qperations Retrieval . Vitrification
or ’
Tack Farms | Evaporatoer 1 Calcination
Stack height in m (ft) Ground 6.70 (22) Ground 55 (180)
Stack radius in m () N/A © 0.53(1.7) N/A 1 0.88 2.9)
Stack flow rate in m¥/sec (f¥/sec) NI/A 10 (353) N/A 33 (1.165)
Stack temperature in *C (*F) N/iA 46 (117) N/A - 160 (320)
Noninvoived worker MEI location in m (ft) ESE 100 (328) 200 (656) 100 (328) - . 800 (2,625)
Public MEI location in km (mi) ESE 22 (14) 22 (14) 22 (14) T 22(14)
Chi/Q for noninvolved worker - population in s/m? 1.60E-03 4.00E-04 1.60E-03 5.00E-05
Chi/Q for noninvolved worker - MEI in s/m® 4.00E-04 2.50E-06 4.00E-04 2.90E-08
Chi/Q for general public - population in s/m? 2.90E-03 " 1.60E-03 2.90E-03 5.00E-04
Chi/Q for gcnémi public - MEI in s/m? 6.60E-08 3.90E-08 6.60E-08 7.70E-09
Notes:
ESE = East-southeast
TWRS EIS D-155 Volume Thres
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-.Pable D.4.6.3 Sunmary of Anticlpated Radletogleal Bxposure for £x Site No Separations Altern

]

-

e

TR R S e S B e

(p_o-f/cib [&° Yﬂfﬁ)

Rndioluglenl Dose {person-rem)?

l‘lh’c (Vllrlﬁcatlunj

[N
. . e
fteceplor  © | Constructlen |. Contliued Retrieval Treatment Transportation anltoring Clm“fu Tatal
+ (5 yrs) Opern!luns (l&’irs) {15 yes) and arnl
Joa TR %rs) pyols 14 ' (i")"‘-"")' Malntenance { Mohitoring
! ‘ /7 X - &55—1 us 1y ' - /rgdwﬂ’yrs)
K . . . e i
Worker - niansor o | 2.818402 | 4200403 3788402 N/A 7.56B4-00 LI3B401 | 4891400
Population 3 X . 7| ; ' . '
Worker- - ' | 2508400 *. | [.20B40% 9.508+00 . 7.00B4-00 NIA 1.508-00 1.508-1-01 I.SOIEI:I-U[
Mept e . . ‘ .
Noninvolved 0.00B+00 | I.Slﬂ-dS 6.705-03 | 1.008 400 9.356+403 0.00E 4-00 0,008 +00 935803
Worker - ’ !
Poputation * oot _
Nouinvolved * | 0.008-+00 < | 7.08E-05 1.708-03 5.90L.04 NIA N/A 0.00E+4-00 0.00+00 | 1,701:03
Worker -, S i .. ' :
MElL ..
General - 0.008+00 . 7.408-02 1.70B+00 3. 10B4-02 f ‘ 4.4§E+Ol 0.00E+00 0.00B400 1 2.5713--02
Public - - : ' : / -
Population
General 0.0084-00 2.028-06 S.SOE-..OS 6.708-03 N/ N/A 0.00E+-00 0.00114-00 6.701:-03
Public - MEL '

Notes:

¥ Continued opcrnlions include tank farm and Bvaporatoer 1,
! MII receptor dose is noted in rem.

3 Worker MIU s assumed o work for 30 yenrs.
t Total for the MBI reprcsenls the highest single exposure.

+

.
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Table D.4.6.16 Summary of Anticipated Radiologlenl Exposure for No §cparnt{ons (Calcin ﬂ(:)“) Alternntive

a xpusady

Radlolopicat Dose (perso'n-rcm}’

|

s

Receplor Couslr_ucllou Continued Retrleval Trealment tﬁqge and | Transportatlon Muul!orlug Closure st Totut
ASyrs) Opern(ions' Ly(yrs) (Calcinntion) Disposal . . .oand - Monlloring
y (2€yrs) J544. glﬁﬁ)_ . (_/ (de )9‘45) Malplenance (100-yrs)
7 2395 7 19 14, 3 3o tﬁtyb Heh [0
Worker - 1 10E+01 2.81E+02 4. 0E+03 3788402 NIA, j,‘ N/A '] 7.565+00 LI3B401 | 4.8904-03
Population . L ‘ ! . . ) .
Worker - 2.508400 '1.20B+401 9.5084-00 7.00E+00 N/A|! N/A 1.50G+4-01, 1.50E+0! 1.5013-+-01
ME* . . . . :
Noninvolved 0.00E+00 1.51B-03 6.70E-03 9.00E-01 N/A 2.958+03 0.008+00 0.00E 400 2.9504-03
Worker - ’ . : .o : - : ’
Population
Noninvotved 0.00B+00 7.08L-05 L70E-03 5.20E-4 NIA NIA 0.00E+00 0.00114-00 FT0-03
Worker - MEI ' :
General Public .| 0.00E+00 7.408-02 1.708 +00 2,200 402 N/A 141154902 0.0013-+0Q 0.0011 400 o0
- Population : e ‘ :
General Public | 0.00B+00 2.02E-06 5.50B-05 4.805-03 N/A NIA 0.0013100 0.0011.1-00 4.801:-03
- MEl ' i
Notes:
' Comtisued aperatlons Include tank farm and Bvapornlor l )

! MET receptor dose Is noted Tn rem '
I Worker MEL is assumed to work for 30 ycars 1 \Q/

! Total for the MEI represents the hlghcsl single cxpnsure

5 FM,&)-' J‘owa %u

: 69 ' ; " p ""' . ¢ : ; ﬂ-ll'ﬂ i - ;'ra'i ..r - '."“flh-f.l'f RYLR
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. Appendix D

‘ Table D.4.7.1 Atmospheric Radiological Emissions for Ex Situ Extensive Separations Alternative

* Continved Operations )
. . . : - " Retrieval Emissions Separation and Vitrification
Tank Farm Emissions Evaporator Emissions Emissions.
Contaminants | Cilyr | Contaminants | Ciyr | Contaminants | Cipr_ | Contaminamss. | . Cilyr3
= scrwreimr eeww-- - | Released |- ¢ : Released Released Released
B . % - 2%
- Tota} Alpha'-'~ | 2,88E-08 | Total Alpha' 2.10E-05 | Sr-90 5.00E04 | Am-24] AOED3
P s ARET IR - N -
-Total Beta® - = |- 7.91E-07 | Total Bets*  { 1.20E-05 | Cs-137 209603 | 14 | 2SOE+02
B} . : A - e | R
- Cs-137 -~ | 5.38E-05 | I-129 4,00E-03 | Cs-137 5F0E-D?
: . . - ] .. . e e | LRI
‘1128 DU | 4.60EQ8 -] - statind R }-129 |_3-90E+00
$r-90 1.81E-05 ' Pu-239 742 | BSUE-04
... - - " oG-
Ru-106 iL?ﬁf-Oﬁ
R 4iEce |
o wlé
i Tc-99 W
[OSe-0t =
Zr-93 5-50E-04
Notes: . - -
! Total alpha is assumed to be Pu-239 - . ' -
~ * Tota) beta js assumed to be Sr-90 - . : -
3 @azﬁrt-@-yr AMJ/-IW é"“-p% [Uyrs Seperoticny Eretmont™
P . Table D.4.7.2 Atmospheric Transport Parameters for Ex Situ Extensive Separations Alternative
Tran;port th' Continued Op.eratioas - :
: Retrieval Separation and
Tank Evaporator 1 Vitrification
Farms .
Stack height in m {ft) Ground 6.70 (22) Ground 55 (180)
Stack radiug in m (ft) N/A 0.53(1.7) . NIA .88 (2.9)
Stack flow rate in m¥/sec (f’/sec) . N/A 10 (353) N/A 33 (1,165)
Stack temperature in °C (°F) N/A 46 (117 N/A 160 (320) |
Noninvolved worker MEI location in m (ft) ESE 100 (328) 200 (656) 100 {328} 800 (2,625) |
Public MEI location in km (mi) ESE | 2as 22 (14) 22 (14) 22 (14) - |
ChifQ for noninvolved worker - population in s/m® | 1.60E-03 4,00E-04 " 1.60E-03 SO0E05S | ¢ ;
Ch/Q for noninvolved worker - MEI in s/m® 4.00E-04 2 S0E-06 " 4.00E-04 2 .90E-08 '
Chi/Q for general public - population in s/m® 2.90E-03 1.60E-03 2.90E-03 5.00E-04 i
Chi/Q for general public - MEI in s/m’ 6.60E-08 3.90E-08 6.60E-08 7.70E-09 ]
Notes:
ESE = East-southeast
D-176 Volume Three
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Tuble D.4.7.3 Summnry of Antlcipated Radiologieal Exposure for Ex Situ Extenslve Separation Alter.nnlivc. Tank Wasle |

G TpTeddy

) Radlological Dose (person-rem)? : @W" )
. + 7 .
Receplor Conslgucllnu Contlnued Relsleval Separations Transportution {§ Monfering Closure a1~ Total
~{20°yrs) 0])(!?/"0“3' rs) and mid Monitoring
30°yrs) AU Treatmment 3yx's) | (Malntenanee ~H00-yrs)
Worker - 1120401 3.02B402 4.426+0 3,263+ 03 NIA 8.408-01 1.5404-01 8.0113+-03
Population : - " s
Worker - 1.00E+01 1.30E +01 f; | rase+on 1.OSE-+01 NIA 8.0012+00 1.50834-01 1.5014-01
Mpp ' ' ' i o
Noninvolved | 0.00B+00 £.598-03 8.10B-0) 7.40BE-01 1L72B+02 G.00E+00° ¢ | 0.00B+00 L0027
Worker - : B ' : RPEE o '
Population
Nonlnvolved | 0,00B4-00 1.665-04 2.1013-03 4.20B-04 NIA 0.00B 400 0.00B+-00 2.108-03
Worker -MEI : T o "t -
Geheral 0.008+00 8.108-02 2,10B400 2.5084-02 8.50E +-00 0.003+4-00 0.00E+00 2.6105.-02
Publie - ) t L
Population '
General 0.0084-00 2.20B-06 6.70L-05 ¥+, | 5.508-03 NIA 0.00124+00 0.008-+00 -~ | 5.5013-03
Public - MEL ' ‘ ol Co
Nules: . , -
¥ Continued operations fnclude tank farm and Bvaporator 1 '
¥ MUD receptor dose Is ntoted in rem .
3} Worker ME! is assumed to work for 30 years : :
- *"Tutal fur the MEI represents the highest single exposure . :
5 Poteswial LoR 5o YRS JrERS M SToRay & ,:,’
wihara :. . l' YT [ . * A M ) :.‘: .” y £" ‘ SPTAI Y]
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G
é‘ Tuble D.d.B.lIIAlmospllerlc Rudlologienl Emissions for Ex Situ/in Sltu Combination Alternative &
1 . R I‘ =
by Contirtied Operatlans~ ) Treatment (gravel'fill) \ \E,
- Retrleval Emissions® Sepuration and Vitrifical '
“I'ank Bdrm fimlsslons’ | Keagorntor BmBslons' | Evaporator Bmisslons | Gravel and PR Emisslons® . s ‘;::'n?;;;hmsl{ Hention v
Ct?lénhmnlg' Cllyr Contaminants C%\\ Contaminants Cilyr Contamiuants jCifyr Contaminants Cllyr' Contnmlnants | Cifyr
: Released j - " v |{telease ’ Released Relensed itelensed Rteleased
Sty - it 120 F.d77 . T ;
'}‘{:lnl Alpha! * |3-881-08 | Total Alpha® - 12.108-03, |Totat Alpha® | H048-04 | Total Alpha! 4-:92!3.-1-1l ®Sr 5:6103-04 MAm H-'f&zu;{t%m
T MU : : X : ae -
Total Beta® 7.918.07 1Total Beta? -~ | 1.208-05| | Total Beta? [3-05 | Total Beta? /l.» 41-09 |'V'Cs 2.30%-03 "e 221241!1.02
. - R .o i o , ; 62 .
s 1.818-08 o : } - ®Sr /.L.é(sﬁ-oa 9 400003 |{™Cs ‘1354915-1-00
. . P . froo & —07 2 4.
3Cs 380084 .- - , / ) WICs. 4.0+6:08) - my ’-z(.ff—fu-z-w
LN reonos |h o |/ ‘ wy 8 dsn08 1py 2%
\ A et ) 5 453!5—(17
v : e / S : : : Bigm 2 s
Py I P . : : . G3
A : . Lo ®Ss O3 00
th
: " T~ Yy.aein04
C ‘ d : “Zr 2 gm0
MNotes: " o . N
t percentage of luventory retridved for Bx Situ Intermediate Separations alternalive
? fiased on the pereentage of inyentory times the air release
) percentage of Inventory not relgieved for Ex Situ Intermediate Separations alternative
“Total atpha Is assumed to be Pi-239 -
. ¥Total beta is assutned to be Sr-
. ‘: .
)
.. i .' N : E _ " /o
é . oo . I 2449 -= (‘3‘{)(0. LAY ‘a.
oLy : S s :
g ) ’ :a . Lo v i
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Table D.4.8.3  Summary of Antlcipated Radlotogleal Exposure for I2x Situ/In Situ Combly nl!uthAllcrsmllve
. Radiologic Dose {person-rem)®
Reeeplor Cous(lfruclldn Contlnued Retrfeval Separations | Trauspertation Monitm:mg Closure mul 'l:ulnl .

{2 yrs) Operations' £23yr3) and . niyd Monitoring

I%’ : {29Frs) AT e Treatment? (I YA5) (100 yrs)

£o718 Uept, - %orm) ; | WY ey

N e i
Worker - 7.5084-00 3.9404-02 2.64E+03 2.00+03 N/A 8.40R-01 1.296+01 | 5.0601-4-03
Population " o o, -
Worker - 1.00B+01 {.458+01 1.30B+01 120840} : NIA 1.508-+01 §.501:+-01 [.506+0¢
MEI"‘ -t M . o] - . * 4
Noninvolved ] N/A 1.58E-03 - 7.108-03 8.208B-01 r T} LBIE+03 N/A ' N/IA - 18313403
Worker - - - : : ’
Population
Noninvolved | NJA [.63B-04 2.108-03 . | 6.30B-04 N/A N/A | N/IA N/IA 2.105-03
Worker - ' : : G .
MEl -
General NIA 800602 | 2.10B+00 2.60B+02 N/IAY- 8.80B-01 N/A - NIA 3.508 402
Pubtic - . : . -
Popation ! ot
LI

General NIA 2.19B-06 6.80E-08 6.00E-0) N/A N/A N/A N/A 6.0013-02
Public - MBI . : :

Notes:

! Continued operations include tank farm and Bvaporator 1
! Separations and Treatmeot include Separations, Vitrification, Grayel Fill, and Bvaporator 2
¥ Worker M s assumed to work for 30 years N
¢ Total for the MBI represents the highest shigle exposure .

ML receptor dose Is noted in rem
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Table D.4.8.1 Mmospherlc Radiological Emissions for Ex Silulln Situ Combination Alternative

1)

Continued Operations Treatment (gravel fitl) /\ |
] ] Refrieval Emissions® Separation and Vitrification
“Tank Farm Emissions' |} Evatiorator Emisstons’ Evaporator Emisslons | Gravel and Fill Emisslons® Emisslons®™ &
Contaminnnts {Cilyr Cnnlnn'ﬁnmus Cityr Contat:nlnanls Cifyr Contaminants |Ci/yr Contuminants Cilyr' Contaminants [ Cifyr
- Relensed : Relensed Released Released Relensed Released
Total Alpha®  |2.88E-08 | Total Alpha*  [2.10E-05 |Total Alpha® | 1.04E-04 | Total Alpha* | 4.92E-11 {%Sr S.00E-04  [*Am 25?{.){;%—03
Totat Beta® 7.91E-07 | Total Beta® 1.20E-05 |Total Beta® 8.04E-05 | Total Beta® 1.34E-09 {"VCs 2.00B-03 i"C 2"_’2.1.—21’13.+02
*Sr 1.81E-05 ©5r 1.45E-08 |} 4.00B-03 _ |"Cs "ﬁb’mm
.9 O
9Cs 5.38E-05 ' BICs 9.01E-08 b _134‘3L+00
ey 4.608-05 | g 7.85E-08 wpy 740 | %W ap0
1" INRU 3.?16‘ 1o
. ~0g
' MSm {_-igﬁb-ﬂl
%St .quoo
PTe ¥ JA()E.—
. "z “d om0
Notes:

' Percentage of inventory retrieved for Ex Situ Inlermedlate Scparauons altemahvc
. *Based on the percentage of inventory times the air release
! Percentage of inventory not retrieved for Ex Situ Intermediate Separations alternative
Total alplm is assumed to be Pu-239

- $Total beta is assumed to be Sr-90
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Table DA .ﬂ.:;i Summary of Antlelpated Radiologlent Exposure for Ex §

)

A

Hiufin Stin Comi Inallm}t/\llcrnntive

G xposisy

+

Radl - ¥ g
tadlologle Dose (.pcrson rem)’ ., A Q‘U ‘
Receptor Constructlon Contintied Reteleval Separallong Transpartation \Moultur'lng Clusurr - Total .
}(Iofyrs) Operations' {38yrs) andd O 9 )/A‘S) and Monltoring
/% ~9;?_,,_. ) (2T Creatment! : Malutenance { - (100yrs)
£ 5 sl e BTG sty :
. : T
Waorker - 7.5084-00 3.941!+02 2.648+0] 2.008+4-03 NIA NIA 8.4013-01 L2G4+01 © | 5.0600-1-03
Population . i ! o \ RS =
Worker - 10018401 1.4584-01 1.300+01 1.208+4-01 N/A [ N/IA Lsop-+01 o} 1.s0n408 1508 4-01
Mo - . - =z . iy T . |
Noninvolved | N/A 1.588-03 - 7.708-00 8.208-01 N/A "I L.BAR+03 N/IA NIA I.BJIE-I-UJ.
Worker - : : X . :
Puputation i i
Noninvolved NIA 1.638-04 2.108-00 6.200-04 N/A l NIA NIA NIA .08
Worker - s : o o
Ml
denenal NIA B.OOB02 | 2100400 | 2.606+02 NIA/ | | nsonsor NIA - N/A 3501102
Pubilie - ' .
Populatton .\ \ : .
L

Beneral NIA 2.198-06 6.806-05 6.0013.03 N/A N/A N/A N/A 6.001-03
Public - MBI . . .

Nutles:

! Contlnued operations include tank farm aml Byaporator |
! Separations and Treatment include Separations, Vitrification, Graye! Fill, and Evaporalor 2
! Worker MEL s assumed tp work for 30 years .
*Tatat for the MII represents the highest slnglc exposure .

YMUI receptor dose {s noled In rem

b Potedlial Sop 60 YRS LATEkIr STORGY €.

; ) ’

*




Appendix D Antigizarsd Risk
Table D.4.9.1_Atmospheric Radioiogical Emissions for Phase 1
* Continued Operations ) . Separations 2nd Treatment
Tank Farm Emissions Evaporator Emissions Separations and LAW Separatiens and
. S Vitrification LAW/HLW Vitrification
Contamtnants /C: Conrtami Cifvr Contaminants | Cifyr Contamirats Cilvr
/ tlcased “Released Released Releassd
Total Al;éa' / 288508 | Toul Alpha! . 2.1}5@5 Ham 3807 | *am 2'4;955-04
Total BL:R 7.91E-07 | Total Beta® 1.202-\05 “e % ne }ffsg.—:-%'z
9y 4.60E05 |- | wes (Peos | wes "Laiz01
ey \ 5.38E-05 ] / 39py | "85 07 | e ety
®gr \ 1 1.81E-05 / ogr T e | ws 0.10| *TEEST
N ' A e T5de | e Lo R
’N;::::sai alpha is assemed to be *Py \ L‘”j,"' - T%@ ’jf_’?_'. Lo, ﬁ?ﬁﬁai
2 Total beta is assum=d 10 be_‘ %Sr - TT J/,) %J.jz_’
. N o
Table D.4.9.2 Amépherié 'r'ms;;on Parameters for Phase 1 10% o 400 (‘# 5‘?)
Transport Parameters Continued Operations Treatment
Taok Farm. Evaporator Separation and
Emissjons - Emissions Vitrification
Stack height in m () Ground 6.70 @2) 45.7 (150)
Stack radius in m (iz) N/A 0.53 (1.7) 0-53 (1.6)
Stack flow rate in m¥/see ((3/sez) N/A 10 (353) 10.8 (381)
Stack semperasre in °C (F) N/A 43 (17 65.6 (150)
Noninvolved worksr MET location iﬂ m () ESE 100 (328) . 200 (656) 400 (1312)
Public MEI location in ke (mi) E5E 22 (14) 22 (14) 22 (14)
Chi/Q for noninvelved worker - population in s/m? 1.60E-03 4.00E-04 1.20E-04
Chi/Q for noninvolv=d worker - ME] in s/m’ 4.00E-04 .. - 2.50E-06 9.40E-08
Chi/Q f#r general public - population in s/t 2.90E-03 1.60E-03 8.00E-04
1 ChifQ for ganeral public - MEI in s/m’ . 6.60E-08 3.90E-08 1.505-08

Notss:
ESE = East-southsast

The calculated Cal/Q values for ground releases from the tank farms were calculated by the GENII
computer code 10 be 4.00E-0+ see/ra’ for the noninvolved worker MEI and 6.60E-08 sec/my’ for the

generzal public MEI. Feor the noninvelved worker population of 10,900 occupying an area berween

100 m (330 1) from the sourcs and the Handord Sits boundary, the population-weighted Chi/Q value
was 1.60E-03 s=c/m*. For the generzl public population of 376,000 occup'ying an area outside the
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Table D.4.9.3 Summary of Antlclpated Radiological Exposure for Phase 1

Dose {person-rem)

RReceptor Cansiruction Contimred Retrleval | Separntlons amd lorag 'l‘rsmspm-l:ltiun“l Moniloring Closure Tolat
ad D&D Operations ! {10 yrs) Treatment ! and| Y’ T and
4y A5 yrs) (10 yrs) . {10 yrs) Is'po_sy M:}Bucunncc\ Monltorlng
] - 1 ryA2) )

Worker - 7.008-0) 1.9884-02 2.008+01 6.7I6+02 N/A NIA N/ N/A B.911102
Poputation ) ! . N
Worker - MBI | 2,50E400 5.00134-00 5.008400 | 5.0084-00 N:’A N/A NIA NIA 5.00134-00
Nonlnvolved - 0.00B+4-00 1.338-03 0.00B+00 |} 2.49E-01 NI;'\\ 2724102 N/A NIA 2.7811-01
Worker - ' \ .
Population ;
Noninvolved 0.00C+00 1.028-04 0.00B4+00 [ 2.018-04 NIA NIAD N/A NIA 2.011-04
Worker - MEI I R ‘
General Public - | 0.0012+00 S.90002 "} 0.00B400 | 6.70E+01 nal @.158:00), N/A N/A 6.7+
Popwlation ' 2 P R
General Public - | 0.00B-4+00 1.5013-06 0.008 400 1.93E-03 N/A NIA \ I NIA NIA 1.9313.0)
MRl v © '

Noles:

¥ Continued Operations Include Tank Farm and Evaporator |
! MBI receptor duse {s noted In rem
} Worker MEIL is assumed to work for 30 years maximum
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Antigizarad Risk

Appendix D
Table D.4.9.16 Atmospheric Radiological Emissions for Total Alternative
Contintued Operations L Retrieval Emissions Separations and Treatment Emissions
Tank Farm Emissions Evaporator Emissions - - \ B Phase 2
1
i v ' ' 3
Contami-~] Cify M Sifyr Contami- | Cifyr Contami- | Ci/y Contami- | Cihr
nants eased | nants L Released | nants Released | pan Rel naots Released
' ' : NEYT P
Tom{ 2.B3E-08 | Toml! ° h&’ﬁ-‘ﬁ Sr'?o .- -5:985-04: Am-f‘ﬂ -1 _4.0-‘ E04 | Am-241 ~3-B8E-03
Algha! | - Alpha' - . 3]
Al 210 - . |- L T A
Tomal 7.91E07 | Toul 1.20!:)-05 Cs-137 . [=00E03 | C-14. _. J. 230E+02 | C-14 22IE 02
eta? Bewa® AR 7 : s
C- - - el H.&{D ‘ g f - ’dg L.47
3-890 - 1.81E-05 1-129 400503 | Cs-E37 2.96E-01 Cs-137 3ASE 00
&5-137 '5.38E-05 / . -, Pu-239 A2E04 | 129 —:H'ngoo
L .- / I ey
I-129 4,60E-05 ’ Sr-% 448501 Pu-239 L0 © £778E.
i L. . . R R HZE~ lo
\- /! ] Teds 5ove0s | Retos | | odeies 7
.. wbak (3T
\ / : | Sm-151 SH43E02
- - % 5
"~ s MRt
. " , -
.y \ : Tc-99 P
/ L
: \ S e
Notes: . . . e . : lekE-oz
'Total alpha is assumed 10 be PuNI39 .
ITonl beta is assrned 10 be S1-90
\l 3743
2. Aonn Ump Av@m = -—"/ ?425'
Connnpions redd Jro -0
7 ('-)
on |7 dr_g of ¥ '
Weslafpp il modt
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St Lo et / .
. ; Radiologlcal Dose (person-rem) /g < /.
5' L4 &7
Receptor Construction Continued ftetrleval - Separallons Transporintlon Monltoring Clusure.‘anr Total
: P gEyrs) Op&l'(iallotu‘ {2Fyrs) and - (1‘3 5_) : and Monitoring
o yes)- Treatment J& alntennnce ¢H0 yrs) .
L B LG ‘3 3/ 2GR |1y e | Arfrep
Worker-~ *. | 7.518+00 1040402 | 4.428403 3.4B+03 NIA N/A 8.40B-01 1.34B401 8. 1813403
Population : T . ' i
Worker - 1.0084-01 1.458401 1308401 1.50B+0! N;l'iﬁn NIA 1ASE+01 1.5084-01 1.503-101
MED-¢ - o 1 ' .
Nonlavolved | 0.008+00 1.58E-03 9.108:03 LR2E+00 | NIA 3.650+4-03 0.00B+00 0.00B+00 3.651-08 |
Worker - ' T - 4 .
Population } .
Nonlirvolved 0.00L 4-00 1.930-05 2.40E-03 6.30E-04 N/A NIA ) 0.00L4-00 0.00E4-00 2401300
Worker -
MEL
General 0.0084-00 8.00LE-02 2,308+00 1946402 NIA 1.76134-02 0.00E 400 00013100 5.4
Public - : X .
Pupulation '
General 0.00124-00 219806 7.50E-05 6.001-03 AR NIA 0,000 -1-00 0,00824-00 6001300
Pubtic - M3t kN L ’
Notes: ’
! Continued upcratlons lncludc Tank, I’arm nml Bvaporatur [ N . . '
! MBE! receptor dose Is noted jn rem ! v i : )
).Worker MEL 1s assumed (o work for 30 years = | ! :

5 mmf’m HW ERom ChaisTen frm:rea’mum,f TO Phasé’.( snm;crmcl»

Total for the M?l fggrsgyus_m; highest single exposure | e
Ml = Maxlnla y-exposed individual 167 tnipPs, jﬂ Ha Rownd. rﬂf}j THerSpiRT LR from. GrouT va Wil 70 PHASEL

v bunia{ na
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AppeadixD - ' Anticipared Risk

‘the population-weighted Chi/Q value was 3,70E-04 sec/m’. For the general public populaiion of
-~ 376,000 occupying an area outside the Hanford Site boundary within 2n 80 km (50 mi) radius centered
_ on the 200 Arsas, the population-weighred Chi/Q value was 1,70E-03 sec/m

LJLL; Exposure | :
" The radiological exposure for the aItcmnvc is prcscm:d in Table 'D.4.12.3. 'Ihc tablc shows the
—exposure each receptor would receive.” A

- P s wmnms - - .-
- e am—— - -

« = - ~ - TableD.4.12.3 Summary of Anticipated Radiological Exposure for Overpack and Ship Alternative

Dose (person-rem) !
- Receptor - " Overpack and Ship Transportation Total
| 18 s " (Rye)

Worker - Popelation " 2,80E+01 NIA 2.80E+01

Worker - MEI ' I 9.50E+00 - N/A 9.50E+00
'- Nosninvolved Worker - Population ) 2.50E-04 4.39E+01 4.39E+01
" | Noninvolved Worker - MEI 3.60E-07 N/A 3.60E-07

General Public - Population 1.20E03 2.13E+00 2. 13E+00

General Public - MEI 2.50E-08 . . - N/A " 2.50E-0B

Notes:' .

! MET receptor dose are noted in rem -

The worker population dos is dependent on the number of people in the population and the anticipared
individual dose. The data were obuained from the Site maintenance and operations contractér and the
TWRS EIS conmractor (WHC 1995h and Jacobs 1996). The calculations for the worker exposures from
storage and overpacking operations are as follows: . E

- Storage/Overpacking = ( 1 48E+02 person-yr) - (2.00E-01 rem/person-yr) = 2.84E-+01 person-rem

The MEI worker was assumed 1o receive a dose of 500 mrem (5.00E-01 rem) per year for the duration
of the alternative (not exceading 30 years), '

The noninvolved workers and general public exposures from inhalation of the atmospheric emissions
(source term) were converted 10 2 radiological dose in rem using the GENII computer code and

applying the 2ppropriate Chi/Q.

DA412.1.4 Risk .
Latent cancer famalites are calculated as the product of the estimared dose tmes the dose-to-risk

per person-rem for workers and nomnvolvzd workers and 5.00E-04 LCFs per person-rem for the
general public.
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41313 Exposurs
The radiclogical exposuré for the alternative is presentad in Table D.4.13.3. The =b 1= shows the
exposure each rsceptor would recsive,

Table D.4.13.3 Summary of Anticipated Radiological Exposure for Vitrify with Tank Waste Alternative

. Dese {person-rem) !
Receptor - Storage/Qverpack 2_ ¥r) ‘I-'mponagg‘zy @ Total
Worker - Population 2.80E+01 N/A 2.80E+01
Worker - MEL 9.50E+00 N/A 9.505+00
Neninvoived Worker - Population ' 2 50E-04 1.98E 01 1.98E+01
Noninvolved Worker - ME] 3.60E-07 N/A 3.60E-07
General Public - Popularion ' 1.20E-03 : 9.62E-01 9.63E-0!
General Public -ME] 2.50E-08 N/A 2.50E-08

Notes:
' MEI receptor dose is noted in rem -

- .

The worker population dose is dependent on the number of people in the popuiation 2nd the anticipated
individug) dose. The data were obuained from the Site maintenance and operations contractor and the
TWRS EIS conmactor (WHC 1993h and Jacobs 1996). The calcuiations for the worker exposures from
storage and overpacking operations are as follows:
Storage/Overpack = (1.40E+02 person-yT) - (2.00E-01 rem/person-yt) = 2.8E+01 pcrson—rcm

Thc ME! worker was assumed 10 receive 2 dose of 500 mrem (5.00E-01 r‘m) per year for a duration
of the alternative (not exceeding 30 years). ; ) '

The noninvolved workers and general public exposures from inhalation of the-amospheric emissions -
(source term) were converted to a radiological dose in rem using the GENI computer code and
applying the appropriate Chi/Q. '

D.4.13.1.4 Risk _
Laxcm cancer faralm:s are calculatzed as the product of the estimated dose times the dose-to-Tisk -

per person-rem for workers and nomnvolv:d workcrs and 5 .00E-04 LCFs per pcrson—r:m for thc
general public. .

The sum of the radiological doss from construction, continued operations, treatment, and closure, for

each receptor shown in the combined dose column in Table D.4.13.4, was muitiplied by the
appropriate dose-to-risk conversion factor to produce the LCF risk.

TWRS EIS D-267 Volume Thres
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HLW conc data for RadTran Jacobs Engineering Group

Ex Situ /In Situ Combination 1 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor
Radionuclide Inventory HLW glass Sel Ret. Recovery

fraction
Ci/m"™3

Am-241 7.22E+00 7.67E-01
Am-243 2.77E-03 9.20E-01
C-14 0.00E4+00 9.00E-01
Crm-244 5.22E-03 9.40E-01
Cs-135 1.20E-02 8.50E-01
Cs-137 3.06E+03 8.80E-01
1-129 0.C0E+00 9.00E-01
Ni-63 2.11E4+01 8.00E-01
Np-237 5.79E-03 9.32E-01
Pu-238 4.11E-02 3.97E-01
Pu-239 1.53E+00 6.27E-01
Pu-240 © 3.83E-01 6.07E-01
Pu-241 4,15E+00 5.65E-01
Ra-226 0.00E400 8.30E-01
Ru-106 1.32E-06 3.70E-01
Sm-151 4 47E+01 7.20E-01
Sn-126 3.44E-02 7.30E-01
Sr-90 3.69E+03 7.00E-01
Tc-99 5.34E-01 9.00E-01
Th-230 3.16E-09 8.20E-01
U-233 9.04E-07 8.00E-01
U-234 1.60E-05 8.10E-01
U-235 1.80E-03 9.10E-01
U-238 4.07E-02 9,00E-01
Zr93 2.59E-01 6.70E-01
Total (m3) 9.99E+03

Number of 1.17 m™3 canisters 8.54E+03

Number of 1.17 m*3 can/HMPC 4

Number of HMPCs | 2134

Number of trips to the repository 214

Based on 10 HMPCs per train and rounded to nearest trip

Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory

recovered as follows: recovery fraction = {curies recovered from SSTs + Curies from DSTs)

divided by (total curies in the SSTs+1otal curies in DSTs)

Note: Curies from decay daughter products not included

7/8/96 WSTLOAD.705 HLW conc data for RadTran



SST +DST total [} Cembo Low
Radlonuclide — * Recovered for Ex Situ Procassing
Ae-225 4.4E-06 33%
Ac227 | 0.010816 57%
Ac-228 1] 0%
Am-241_) 7618793 73%
Am-242 35.1641 56%
Am-242m | 35,3228 56%
Am243 | 1959712 61%
At217 44506 33%
Ba-115m 0 0%
Ba-137m_| 40362248 5%
BRZ10 1.556:08 33%
Biz1] 0.010818] 57%
Bi-d12 0 0%
Bi-213 im.S_ 33%
Bi-2th B8.12E-08 30%
[0 4253.385 0%
Cme2d2__| 29.16645 5%
Cm-284 | 92.49279 6%
Cme245 0.00634] 6%
Cs138__| 72.73038 51%
Cs-137 | 31887378 83%
Eu-154 | 75040.88 9%
Fra21 AAE06 3%
Frd23 0.000149 57T%
1129 30,87092 B81%
Nb93m | 5412141 17%
N8 0 %
Ni-83 74590.81 28%
Np-237 | 83.99269 0%
Np-238 | 0.168182 56%
Np-239 | 1969712 B1%
[Pa231 T 0.015377 56%
Pa233 | 38.24469 4%
Pa-234. | 0.384643 1%
Pazidm | 2404019 1%
|Po-20% 4AE08 3%
Pb210 1.55E-08, 3%
Po-241__ | 0.010616) 57%
WYE 0 0%
Fh-2th A2E-08 30%
Pd-107__| 49.22507 65%
Po-2i0 S5E-D3 33%
Po211 2.95E-0! 51%
Po-212 0%
Po213__ | 4.31E-08 3%,
Po-214__ | 6.12E-08 0%
Po-213 | 0.010816 5%
Po-216 o 0%
|Po218__ | 6.12E08 30%
_Eﬁa 0 0%
Pu238 | 323.39833 13%
Pu239 | 7647.107 5%
Pu2éd | 1004529 28%
Puil 18933,88 Z1%
Pu-262__ | 0.000174 6%
Re-223__| 0.010816 5T%
Ra-224 0 %
Ra-225 4 AE-08 3%
Ra-226 | 6.12E-08 0%
Ra-228 [} 0%
Rh-108 0.05246/ 9%
Rn21%___| 0.010818) 5T%
Rn-220 [ 0%
Rn-222__| 6.12E-08 0%
Ru-108 0.05248 %
Sbize | 19.23268 2%
_wiu.a 137.3762 22%
Se-T3 5121212 4%
Se189 138014 21%
Sa128 | 1373762 22%
5780 21015658 W%
Tc9% 27392.43 25%
Tha2? | 0.010668 5%
Th-2z8 0 0%
Thazs 4AE-06 3%
Th-230___| 826806 27%
Tl 10.07772{ 50%
Th-232 of 0%
Th-233 m_ 0%
Th-234___| 2404019 51%
TH207 0.010768 57%
Tr208 0 0%
11209 9.51E-08 3%
| {TF=7) 0 %
U233 0.004521 4E%
—@“ 0.0453| 25%
0238 10.07772 50%
U236 0.000315 %
U237 0.144459 14%
-8 2404019 51%
Y50 21401117 35%
[zr3 4194471 1%

combo low

Pegs 1



Sheetl
o
Const | 1-op | E-op | Ret. | S&T| MM | CEM | Total
NA ] ! ~
Time (Y1} 100 | 100
# of worker 50G | 64 564
LT™
Time (Y1) 10 100 { 100§ 10
# of worker 72 500 | 8 | 182 782
ISFC 1Z. I "3 [»]
Time (Yr) 2 | 9|y 74 100 _
# of worker 69 | 637 | 34 125 8 ar3
1SV ™ ]
Time (Yr)  |1138 Jj& 3 o 100
# of worker g;, 348 | 558 | 34 862 7 1579
JoT |ESES _ 15 25 112 114 <o
Tirnte (Y1) 19 | 29 | a8 | 28 | 36 | 180 | 100
# of worker 42 | 655 | 22 | 961 | 745] 10| 10 | 2436
Mo Sap [ESNS - 23 113 14 Lk 1<
Time (Y1) (178 | € | 24 | J8 [M5 | "54 | 100
Hofworker h13eC | 454 | 27 [1167]126] 10 | 8 | 1992} -
é‘fh ESES 2 2flnlab, Lao 19 1 &R
Time (Y |1920 | 90 | 80 |28 |38 | ¥ | 100
Fofworker A4 40 | 413 | 214 %61 |815] 4 | 11 | 2265
ESISCY X dla lele |42 Iﬁ in
Tme(Yr) | ! 20 | 28 |“38 ?a’ 0 goﬁ 100
# of worker | 655 | 22 | 574 | S00 (X4 | 9 | 1888
Zyjsez ik ' |
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Equation for line between Min

Volume and Int. Sep case

y = 1.6661x + 18.409
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Sheetl

No. Waste Packages |Hanford Rep. Fee {Hanford Rep. Fee Fee per WP Fee per WP Total Repository
Millions 1994% Millions 1995% Millions 1994$ |Millions 19958 [Millions 19943
Low Volume 133 240 $250 1.836 1.880 32,600
Base Case 2465 3510 $3,630 1.424 1.473 33,100
Ex Situ Intermediate Sep/Phased Imp 3050 5,100 $5,280 1.688 1.73t 34,500
Scenario 1 5750 7600 $7,870 1.322 1.369 35,100
Scenario 4 36400 46700 $48,330 1.283 1.328 66,200
Ex Situ No Separations Vitrification 29100 37580 338,900 1.291 1,337 58,990
Ex Situ No Separations Calcination 10300 14140 $14,630 1.373 1.420 41,010
Ex Situ/In Situ Combination 1 2135 3580 $3,710 1.677 1.738 33,200
Ex Situ/In Situ Combination 2 1235 2080 $2,150 1.684 1.741 32,340
Ex Situ Extensive Separations 143 260 3270 1.818 1.888 490

Page 1
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