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Figure 1. Hanford Site Map.
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CALCULATION:
Calculations are presented for tables (1 to 3).

PARTICULATES (Below Grade)

Assume:

1 cm? = 1.08 E-03 fi?

Area = 5000 ft* for below grade medium/heavy decontamination.
2.22E+12 dpm/1.00E+00 Ci

(Smearable(dpm/cm?) + Non-smearable(dpm/cm?)) * 1.00E+00 cm¥1.08E-3 fi* * Area =
Total dpm for elevation
Example for below grade level.

(3.73E+4 dpm/1.00E+02 cm? + 7.1480E+04 dpm/1.00E+0z %) *
1.00E+00 cm%1.08)  fi* * 5.00E+02 fi* = 5.04E+vy dpm

5.04 E+09 dpm / (2.22 E+12 dpm/Ci) = 2.27 E-03 Ci
Note assume all medium/heavy decontamination.

All levels for nuclides , includine those less than 1%, were then summed for a total of 7.6E-04 Ci for very
light/light decontaminationand 0 E-02 Ci. for medium/heavy decontamination.

The tables of nuclides and their distributions that follow include all nuclides even those less than 1% of
the total inventory for each media type.

NUCLIDE DISTRIBUTI™N
(%)

Co60 1.38E+00
Cs137 7.13E+01
Eul52 8.05E+00
Eul54 2.03E+00

Sr90 1..._ 01
Am?241 5.59E-01
TOTALS: 100
Examples:

Very light/light decontamination for Co60 = 100% of nonaggressive Curie total
7.6E-04 Ci * 1.38E-02 = 1.05E-05 Ci

Vacuum Activities for Co60 = Additional 20% of nonaggressive Curie total
7.6E-04 Ci * 1.38E-02 * 2.00E-01 =2.10E-6 Ci

Medium/heavy decontamination for Co60 = 100% of aggressive Curie total
9.20E-02 Ci*1.38E-2 = 1.27E-3 Ci

Curies were determined for all isotopes.
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SEDIMENT

Assumption:

1 ton = 2000 Ibs
454E+02g=11b

50 tons of sediment in 105 C

5.0E+01 ton * 2.00 E+03 Ibs/1.00 E+00 tons * 4.54 E+02 g/1.00 E+00 lbs = 4.54E+07 g

NUCLIDE AVERAGE ABUNDANCE

CONCENTRATION (%)
(pCig)

Nb95 3.48E+02 0.11
Co58 1.96E+01 0.01
Co60 1.14E+01 0.00
Cs137 1.43E+05 43.21
Eul52 1.52E+05 45.93
Eul54 7.97E+03 241
Eul55 6.96E+02 0.21
Fe59 2.04E+01 0.01
Sr90 1.00E+04 3.02
Total U 2.66E+01 0.01
Zr95 2.13E+03 0.64
Am241 1.47E+04 4.44
TOTALS: 3.31E+05 100

4.54 E+07 g * 3.31 E+05 pCi/g = 1.50E+13 pCi = 1.50E+01 Ci
Note isotopes less than ! % were not included in calculations.
1.50E+01 Ci*4.32 01 for 37 =6.49E+00 Ci Cs137

Curies for all radionuclides were determined and an offsite dose was calculated.
RELEASE RATE AND ANNUAL DOSE CALCULATIONS

Annual Unabated Release Rate (Table 5 and 6 in main text)
Annual Release Rate (Ci/yr) = Ci/yr for each nuclide * Release Fraction

Annual Unabated Dose (mrem/yr) = Annual Relea_se Rate (Ci/yr) * CAPP-88 Factor (mrem/Ci)

Annual Abated Release Rate (Table 7 and 8 in main text)
Abated Release Rate (Ci/yr) = Annual Release Rate (Ci/yr) * Control Efficiency (%)

Annual Abated Dose (mrem/yr) = Abated Release Rat i/yr) * CAPP-88 Factor (mrem/Ci)
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APPENDIX C

CAP-88 EVALUATION
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ORGAN DOSE EQUIVALENT SUMMARY

Selected
Individual

Organ (mrem/y)
GONADS 7.10E+00
BREAST 1.74E+00
R MAR 3.98E+01
NGS 9.68E+01
THYROID 1.72E+00
ENDOST 4 T4LE+02
RMNDR 2.23E+01
EFFEC 3.94E+01

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY

Selected

Individual
Pathway (mrem/y)
INGESTION 2.28E+00
INHALATION 3.62E+01
AIR IMMERSION 2.60E-04
GROUND SURFACE 9.22E-01
INTERNAL 3.84E+01
EXTERNAL 9.23E-01
TOTAL 3.94E+01
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY

Nuclide

C0-58
C0o-60
AM-241
cs-137
EU-152
EU-154
EU-155
FE-59
NB-95
SR-90
u-238
ZR-95
U-235

TOTAL

Rev. 0

Selected

Individual

(mrem/y)

6.84E-03
2.94E-01
2.64E+01
5.20E-02
2.88E-01
2.32e-01
1.02E-02
6.01E-03
5.46E-03
1.62E-01
5.75E+00
5.00E-03
6.12E+00

3.94E+01

SUMMARY
Page 2
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CANCER RISK SUMMARY

Selected Individual
Total Lifetime

Cancer Fatal Cancer Risk
LEUKEMIA 3.T4E-05
BONE 2.13E-05
THYROID 5.77e-07
BREAST 4 90E-06
LUNG 1.64E-04
STOMACH 3.04E-06
BOWEL 1.75e-06
LIVER 7.40E-05
PANCREAS 2.09E-06
URINARY 3.26E-06
OTHER 2.56E-06
TOTAL 3.15E-04

PATHWAY RISK SUMMARY

Selec vidual

Total Lifetime
Pathway Fatal Cancer Risk
INGESTION 1.48E-05
INHALATION 2.78E-04
AIR IMMERSION 6.25E-09
GROlL  SURFACE 2.20E-05
INTERNAL 2.93E-04
EXTERNAL 2.20E-05
TOTAL 3.15E-04
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)
(ALl Radionuclides and Pathways)

SUMMARY
Page 5

Distance (m)

Direction 9200

N 1.26+01
NNW 9.6E+00
NW 1.4E+01
WNW 1.7e+01
W 2.6e+01
WSHW 1.4E+01
SW 1.16+01
SSW 1.1E+01
S 1.5E+01
SSE 1.3E+01
SE 1.6E+01
ESE 2.3e+01
E 3.9E+01
ENE 2.4E+01
NE 1.4E+01

NNE 9.8E+00
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BARCT DISCUSSION

This discussion of BARCT does not present a detailed evaluation of all of the available
radionuclide control technologies nor does it rank the relative benefits with respect to the
environment, economical, and energy impacts of each technology. The DOH has provided
guidance that HEPA filters are generally accepted as BARCT for particulate radionuclides. At
the M _ 1996 Routine Technical Review Meeting, DOH reaffirmed that a BARCT asses: ent
would not be required if the effluent is 100% particulates and the particulates are not heated to
greater than 100°C.
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