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ABSTRACT

The U.S. NRC establishes a radiological criteria with regard to restricted or unrestricted use of nuclear plant
site after decommissioning in NUREG-1757. According to this, a nuclear plant site can be released in a restricted
way or unrestricted way only if a licensee demonstrates that the dose criteria is fulfilled after the site
decontamination and remediation. In order to prove compliance with the radiological criteria of site release,
LTP(License Termination Plan) must include the site release criteria, site characterization, final survey plan with
major radionuclides and DCGL(Derived Concentration Guideline Levels), etc. Based on the decommissioning case
of Rancho Seco nuclear power plant in the United States, this paper analyzed a method of setting the DCGL
that can be applied to Kori NPP Unit 1 which will be permanently disabled in 2017.
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I. DEMONSTRATING COMPLIANCE DOSE
CONDITIONS FOR SITE RELEASE OF
RANCHO SECO NUCLEAR POWER PLANT
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1. Surface and Subsurface Soil
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Table 1. Sensitivity analysis radionuclide concentrations and single nuclide DCGLw value for Detectable Radionuclides.

Analysis Result Half Life

Decayed Conc. Peak of the Mean Dose DCGLW

Radionuclide  Analysis Date {pCilg) (Years) (pCilg) (mrem/y per pCi/g) (pCi/g)
e 06/24/04 4.74E+00 5.73E+03 4.74E+00 2.93E-06 8.33E+06
0, 06/22/04 1.13E+01 5.27E+00 6.66E-+00 1.93E+00 1.26E+01
Nj 06/24/04 1.75E+02 1.00E+02 1.70E+02 1.60E-06 1.52E+07
905y 07/08/04 1.41E+00 2.86E+01 1.28E+00 3.76E-03 6.49E+03
B 06/22/04 8.90E-01 2.06E+00 2.30E-01 1.09E+00 2.24E+01
e 06/22/04 1.04E+03 3.02E+01 9.48E+02 4.62E-01 5.28E+01
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Table 2. Maximum Allowable Radionuclide Mixture
Concentrations.

Radionuclide Mixture Conc. (pCi/g)
e 2.56E-01
0o 3.60E-01
Ni 9.19E+00
905y 6.92E-02
Bies 1.24E-02
B 5.12E+01
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Table 3. Calculated structure surface and bulk material single nuclide DCFs and DCGLs

Structural Surface

Bulk Material

Radionuclid Dose Conversion Factor DCGL Dose Conversion Factor DCGL
adionuclide (mrem/yr per 10° dpm/g) (dpm/100 sz) (mrem/yr per 10° dpm/g) (dpm/100 sz)
*H 7.94E-08 3.15E+08 3.18E-03 7.86E+03
4c 2.92E-06 8.56E+06 1.56E-05 1.60E+06
2Na 1.47E-03 1.70E+04 2.98E+00 8.39E+00
e 7.31E-07 3.42E+07 6.40E-07 3.91E+07
PNi 3.13E-07 7.99E+07 1.68E-06 1.49E+07
Oco 1.64E-03 1.52E+04 3.54E+00 7.06E+00
i 8.23E-07 3.05E+07 3.65E-06 6.85E+06
Dsr 2.07E-04 1.21E+05 6.01E-03 4.16E+03
%Nb 1.09E-03 2.29E+04 2.11E+00 1.18E+01
Pe 2.13E-06 1.17E+07 3.39E-05 7.37E+05
108m g 1.13E-03 221E+04 2.09E+00 1.20E+01
125gp, 3.13E-04 7.99E+04 5.26E-01 4.75E+01
B34 1.14E-03 2.19E+04 2.05E+00 1.22E+01
Bcs 4.50E-04 5.56E+04 7.40E-01 3.38E+01
“Tpm 1.50E-06 1.67E+07 1.52E-05 1.64E+06
152py 7.86E-04 3.18E+04 1.52E+00 1.64E+01
4gy 8.43E-04 2.97E+04 1.67E+00 1.50E+01
155gy 4.78E-05 5.23E+05 3.20E-02 7.81E+02
B 1.05E-02 2.38F+03 3.34E-01 7.49E+01
8py 7.30E-03 3.42E+03 6.92E-02 3.61E+02
py 8.19E-03 3.05E+03 2.04E-01 1.23E+02
240p,, 8.19E-03 3.05E+03 8.45E-02 2.96E+02
2lpy 1.37E-04 1.82E+05 1.22E-03 2.05E+04
2M2py 7.81E-03 3.20E+03 8.09E-02 3.09E+02
2 Am 8.37E-03 2.99E+03 9.26E-02 2.70E+02
Mom 4.15E-03 6.026+03 3.72E-02 6.72E+02
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Table 4. Containment building surface single nuclide
DCF and DCGL values for the industrial worker building
inspection scenario.

Radionuclide Dose Conversion Factor 5 DCGL 5

(mrem/yr per 100 dpm/100 cm”™) (dpm/100 cm”)
co 2.81E-05 8.90E+05
905y 1.46E-05 1.71E+06
Bies 2.38E-05 1.05E+06
e 1.09E-05 2.29E+06
28py 3.10E-04 8.06E+04
%py 3.43E-04 7.29E+04
240py 3.43E-04 7.29E+04
241py 6.63E-06 3.77E+06
2 Am 3.53E-04 7.08E+04
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FE7HE DIBD-05-009 Attachments 848104 A|A8}93th

Table 5. Containment building surface single nuclide DCF
and DCGL values - Renovation/Demolition Scenario.

Dose Conversion Factor DCGL

Radionuclide (mrem/yr per 100 dpm/100 sz) (dpm/100 sz)

H 7.72E-02 1.21E+09
e 4.62E-01 2.03E+08
“Na 1.98E+03 4.73E+04
*Fe 1.50E-01 6.25E+08
SNi 6.64E-02 1.41E+09
co 2.33E+03 4.02E+04
3N 1.73E-01 5.42E+08
95y 4.67E+01 2.01E+06
*Nb 1.42E+03 6.60E+04
PTe 3.93E-01 2.39E+08
108mp g 1.44E+03 6.51E+04
12581 3.56E+02 2.63E+05
Bics 1.40E+03 6.70E+04
e 5.15E+02 1.82E+05
47pm 5.46E-01 1.72E+08
52gy 1.02E+03 9.19E+04
14Ey 1.11E+03 8.45E+04
gy 2.14E+01 4.38E+06
“Np 5.48E+03 1.71E+04
28py 3.86E+03 2.43E+04
%py 423E+03 2.22E+04
240py 4.23E+03 2.22E+04
241py 8.14E+01 1.15E+06
242py 4.05E+03 231E+04
1 Am 438E+03 2.14E+04
Cm 2.44E+03 3.84E+04
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