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ABSTRACT

U.S. nuclear power plant decommissioning guidelines(MARSSIM and MARLAP) are recommends to use DQOs
when planning and conducting site surveys. The DQOs which is constructed in the site survey planning stage
provide a way to make the best use of data. It helps we can get the important information and data to make

decisions as well.

From fifth to seventh steps of DQOs are the process of designing a site survey by using the collected data and
information in the previous step to make reasonable and reliable decisions. The gray region that is set up during
this process is defined as the range of concentrations where the consequences of type II decision errors are
relatively small. The gray region can be set using DCGL and the average concentration of radionuclide in the
sample collected at the survey unit. By setting up the gray region, site survey plan can be made most
resource-efficient and the consequences on decision errors can be minimized.

In this study, we set up the gray region by using the DCGL of Kori-1 which was derived from the previous
research. In addition, we proposed a method to assess the concentration of radionuclide in samples for making

decisions correctly.
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I. Decision Rule and Decision Error'>’!

1. Develop a Decision Rule
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Table 1. The Four factors of Decision Rule

Factor Definition

The parameter of interest Mean of concentration

The scale of decision making Survey Unit

The action level DCGL

Decontamination and

The alternative actions Remediation actives
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Table 2. Two types of Decision Errors

Error type Decision actual survey unit state
Type I Deciding a survey unit A survey unit is actually

meets the release criteria. above the release criteria.

Deciding a survey unit A survey unit is actually
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Table 3. DCGLs of Kori-1%

Radionuclide Industrial Worker DCGLw
B4Cs 2.40E+01
B7Cs 5.70E+01
9o 1.34E+01
3¢ 4.33E+03
3Ni 1.60E+07

* Dose Criteria 0.25 mSv/yr, unit: pCi/g
* DCGLw: This is derived based on an average concentration
over a large area.

1. Designation of Gray Region'”
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Table 4. The Range of interest concentration by

radionuclide in Kori-1

Radionuclide Range of interest concentration
Bics 1.20E+01 ~ 4.80E+01
B7cs 2.85E+01 ~ 1.14E+02
%co 6.70E+00 ~ 2.68E+01
2S¢ 2.16E+03 ~ 8.66E+03
Ni 8.00E+06 ~ 3.20E+07
*unit: pCi/g
slaedol o] Mel= WrtE adste AN EER
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The Range of Parameter of Interest: Mean Concentration
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(b) Identify the concentrations which can cause
decision errors.
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(c) Designate the range of gray region

Fig. 1. Determination of Gray Region.m
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Table 5. The concentration assessment of '*’Cs

Range of concentration

57 £ 1.960= 57(1 + 0.196) = 45.8 ~ 68.2
The range of concentrations that can be evaluated is 45.8~68.2
pCi/g. However, the concentrations which exceed the DCGL are
worthless.

Assessment

excess 45.8 pCi/g: The actual average concentration may be
grearter than DCGL(57 pCi/g). There is no good reason to
dismiss the null hypothesis.

below 45.8 pCi/g: The actual average concentration may be less

than DCGL(57 pCi/g). This can be a reason to reject the null
hypothesis.

*Relative Standard Deviation 10%, Confidence Interval 95%
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Table 6. The gray region of radionuclide in Kori-1

Radionuclide Gray Region
Bics 1.93E+01 ~ 2.40E+01
Bcs 4.58E+01 ~ 5.70E+01
o 1.08E+01 ~ 1.34E+01
9gr 3.48E+03 ~ 4.33E+03
53Nj 1.29E+07 ~ 1.60E+07

*Relative Standard Deviation 10%, Confidence Interval 95%
*unit: pCi/g

Table 72 $A4 7AAGe] F2 ALESHE A
2738 B9 S ek Rolth,

Table 7. The gray region of radionuclide in Kori-1 by
main confidence interval

Radionuclide confidence interval Gray Region
68% (x+0) 2.16E+01 ~ 2.40E+01
Bics 90% (x+1.640)  2.01E+01 ~ 2.40E+01
99% (x+2.580)  1.78E+01 ~ 2.40E+01
68% (x+0) 5.13E+01 ~ 5.70E+01
e 90% (x+1.640)  4.77E+01 ~ 5.70E+01
99% (x+2.580)  4.23E+01 ~ 5.70E+01

68% (x+0) 1.21E+01 ~ 1.34E+01

co 90% (x+1.640)  1.16E+01 ~ 1.34E+01
99% (x+2.580)  9.94E+00 ~ 1.34E+01

68% (x+0) 3.90E+03 ~ 4.33E+03

3.62E+03 ~ 4.33E+03
3.21E+03 ~ 4.33E+03
1.44E+07 ~ 1.60E+07
1.34E+07 ~ 1.60E+07

1.19E+07 ~ 1.60E+07
*unit: pCi/g

gy 90% (x+1.640)
99% (x+2.580)

68% (x+0)
Ni 90% (x+1.640)
99% (x+2.580)
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IV. DISCUSSION
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V. CONCLUSION
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