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2017 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT AND OFFSITE
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Ladies and Gentlemen:

Enclosed is the Annual Radioactive Effluent Release Report for H. B. Robinson Steam Electric
Plant, Unit No. 2 (HBRSEP2), for the period of January 1, 2017 through December 31, 2017.
This report is submitted in accordance with 10 CFR 50.4, as required by 10 CFR 50.36a(a)(2)
and HBRSEP2 Technical Specifications (TS) Sections 5.5.1.c.3 and 5.6.3. Attachment 9 of the
Enclosure contains a copy of the HBRSEP Offsite Dose Calculation Manual, Revision 35.

This letter contains no new regulatory commitments.

Should you have any questions regarding this matter, please contact Mr. Kevin Ellis, Manager —
Nuclear Regulatory Affairs, at (843) 951-1329.

Sincerely,

Charles E. Sherman

Director — Nuclear Organization Effectiveness
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Introduction

The Annual Radioactive Effluent Release Report is pursuant to H.B. Robinson Steam Electric Plant Technical
Specification 5.6.3 and ODCM 9.1. The below listed attachments to this report provide the required information. In
addition, the ODCM is included pursuant to H.B. Robinson Steam Electric Plant Technical Specification 5.5.1.
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 1

Summary of Gaseous and Liquid Effluents

This attachment includes a summary of the quantities of radioactive liquid and gaseous effluents
as outlined in Regulatory Guide 1.21, Appendix B.
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

Gaseous Effluents - Summation of All Releases

. Fission and Activation Gases
1. Total Release
2. Avg. Release Rate

. lodine-131
1. Total Release
2. Avg. Release Rate

. Particulates Half-Life = 8 days
1. Total Release
2. Avg. Release Rate

. Tritium
1. Total Release
2. Avg. Release Rate

. Carbon-14
1. Total Release
2. Avg. Release Rate

. Gross Alpha
1. Total Release
2. Avg. Release Rate

Units Qtr 1
Ci 1.26E+00
puCi/lsec  1.62E-01
Ci 1.47E-05
puCi/sec  1.86E-06
Ci 5.45E-06
puCi/sec  7.00E-07
Ci 5.93E+00
puCi/lsec  7.62E-01
Ci 1.92E+00
puCi/sec  6.09E-02
Ci 0.00E+00
puCi/sec  0.00E+00

Qtr 2

5.87E-02
7.46E-03

0.00E+00
0.00E+00

0.00E+00
0.00E+00

2.73E+00
3.48E-01

1.94E+00
6.15E-02

0.00E+00
0.00E+00

Qtr 3

5.18E-01
6.52E-02

0.00E+00
0.00E+00

0.00E+00
0.00E+00

5.11E+00
6.43E-01

1.96E+00
6.22E-02

0.00E+00
0.00E+00

Qtr 4 Year
3.45E-02  1.87E+00
4.34E-03  5.93E-02
0.00E+00  1.47E-05
0.00E+00  4.66E-07
0.00E+00 5.45E-06
0.00E+00 1.73E-07
4.24E+00  1.80E+01
5.33E-01  5.71E-01
1.96E+00  7.78E+00
6.22E-02  2.47E-01
0.00E+00 0.00E+00
0.00E+00 0.00E+00
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Gaseous Effluents - Elevated Releases - Continuous Mode *

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year

A. Fission and Activation Gases

N/A Ci - - - - -

Total for Period Ci - - - - -
B. lodines

N/A Ci - - - - -

Total for Period Ci - - - - -
C. Particulates Half-Life = 8 days

N/A Ci - - - - -

Total for Period Ci - - - - -
D. Tritium

N/A Ci - - - - -
E. Carbon-14

N/A Ci - - - - -
F. Gross Alpha

Total for Period Ci - - - - -

* H.B. Robinson Steam Electric Plant Unit 2 does not have elevated releases.
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Gaseous Effluents - Elevated Releases - Batch Mode *

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year

A. Fission and Activation Gases

N/A Ci - - - - -

Total for Period Ci - - - - -
B. lodines

N/A Ci - - - - -

Total for Period Ci - - - - -
C. Particulates Half-Life = 8 days

N/A Ci - - - - -

Total for Period Ci - - - - -
D. Tritium

N/A Ci - - - - -
E. Carbon-14

N/A Ci - - - - -
F. Gross Alpha

Total for Period Ci - - - - -

* H.B. Robinson Steam Electric Plant Unit 2 does not have elevated releases.
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

Gaseous Effluents - Ground & Mixed-Mode Releases - Continuous Mode

. Fission and Activation Gases
Ar-41

Xe-133

Total for Period

. lodines
1-131

Total for Period

. Particulates Half-Life = 8 days
None

Total for Period

. Tritium
H-3

. Carbon-14
C-14

. Gross Alpha
Total for Period

Period 1/1/2017 - 12/31/2017

Units Qtr 1
Ci 0.00E+00
Ci 8.23E-01
Ci 8.23E-01
Ci 1.21E-05
Ci 1.21E-05
Ci -

Ci 0.00E+00
Ci 4.49E+00
Ci 1.18E+00
Ci 0.00E+00

Qtr 2

0.00E+00
2.38E-02
2.38E-02

0.00E+00

0.00E+00

0.00E+00

2.69E+00

1.20E+00

0.00E+00

Qtr 3

7.53E-02
4.09E-01
4.84E-01

0.00E+00

0.00E+00

0.00E+00

5.03E+00

1.21E+00

0.00E+00

Qtr 4 Year
0.00E+00  7.53E-02
1.46E-03  1.26E+00
1.46E-03  1.33E+00
0.00E+00 1.21E-05
0.00E+00 1.21E-05
0.00E+00  0.00E+00
417E+00  1.64E+01
1.21E+00 4. 80E+00
0.00E+00  0.00E+00
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

Gaseous Effluents - Ground & Mixed Mode Releases - Batch Mode

. Fission and Activation Gases
Ar-41

Xe-131m

Xe-133m

Xe-133

Xe-135

Total for Period

. lodines
1-131

Total for Period

. Particulates Half-Life = 8 days
Co-58

Total for Period

. Tritium
H-3

. Carbon-14
C-14

. Gross Alpha
Total for Period

Units Qtr 1
Ci 3.93E-01
Ci 1.45E-04
Ci 4.45E-04
Ci 4.00E-02
Ci 7.58E-05
Ci 4.34E-01
Ci 2.61E-06
Ci 2.61E-06
Ci 5.45E-06
Ci 5.45E-06
Ci 1.43E+00
Ci 7.36E-01
Ci 0.00E+00

Qtr 2
3.02E-02
0.00E+00
6.49E-05
4.62E-03
0.00E+00

3.48E-02

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.85E-02

7.44E-01

0.00E+00

Qtr 3
3.35E-02
0.00E+00
0.00E+00
2.83E-04
0.00E+00

3.38E-02

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.94E-02

7.52E-01

0.00E+00

Qtr 4 Year
3.30E-02  4.90E-01
0.00E+00  1.45E-04
0.00E+00  5.10E-04
9.11E-05  4.50E-02
0.00E+00  7.58E-05
3.31E-02  5.36E-01
0.00E+00 2.61E-06
0.00E+00  2.61E-06
0.00E+00  5.45E-06
0.00E+00  5.45E-06
6.63E-02 1.61E+00
7.52E-01  2.99E+00
0.00E+00  0.00E+00
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

Liquid Effluents - Summation of All Releases

~ Units  Qtr 1

A. Fission and Activation Products

1. Total Release Ci 9.88E-03

2. Avg. Diluted Conc. pCilml 5.25E-11
B. Tritium

1. Total Release Ci 1.11E+02

2. Avg. Diluted Conc. puCi/ml 5.87E-07
C. Dissolved & Entrained Gases

1. Total Release Ci 2.28E-03

2. Avg. Diluted Conc. pCilrml - 1.21E-11
D. Gross Alpha

1. Total Release Ci 0.00E+00

2. Avg. Diluted Conc. pCi/ml 0.00E+00
E. Volume of Liquid Waste

1. Total liters 1.08E+06
F. Volume of Dilution Water

1. Total liters 1.88E+11

" Excludes tritium, dissolved and entrained noble gases, and gross alpha.

Qtr 2 Qtr 3
8.22E-03  1.31E-03
3.12E-11  4.72E-12
1.98E+01  7.71E+00
7.49E-08  2.79E-08
1.35E-05  0.00E+00
5.10E-14  0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
417E+05 2.25E+05
2.64E+11  2.77E+11

Qtr 4
8.95E-04
3.64E-12

5.57E+00
2.27E-08

0.00E+00
0.00E+00

0.00E+00
0.00E+00

8.40E+04

2.46E+11

Year
2.03E-02
2.08E-11

1.44E+02
1.48E-07

2.29E-03
2.35E-12

0.00E+00
0.00E+00

1.81E+06

9.75E+11
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

A. Fission and Activation Products
None

Total for Period

B. Tritium
H-3

C. Dissolved & Entrained Gases
None

Total for Period

D. Gross Alpha
Total for Period

Period 1/1/2017 - 12/31/2017

Liquid Effluents - Continuous Mode

Units Qtr 1
Ci -
Ci 0.00E+00
Ci 0.00E+00
Ci -
Ci 0.00E+00
Ci 0.00E+00

Qtr 2

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Qtr 3

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Qtr 4 Year
0.00E+00  0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00  0.00E+00
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Attachment 1
Summary of Gaseous and Liquid Effluents

H.B. Robinson Steam Electric Plant Unit 2

A. Fission and Activation Products
Cr-51
Mn-54
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Nb-95
Ag-110m
Sb-125
Te-132
Cs-134
Cs-137
Eu-152

Total for Period

B. Tritium
H-3

C. Dissolved & Entrained Gases
Xe-133

Total for Period

D. Gross Alpha
Total for Period

Period 1/1/2017 - 12/31/2017

Liquid Effluents - Batch Mode

Units Qtr 1
Ci 6.11E-05
Ci 0.00E+00
Ci 5.74E-04
Ci 3.36E-06
Ci 2.00E-05
Ci 4.70E-03
Ci 2.99E-03
Ci 1.19E-03
Ci 4.91E-06
Ci 1.25E-05
Ci 2.43E-04
Ci 1.67E-06
Ci 0.00E+00
Ci 1.45E-05
Ci 6.04E-05
Ci 9.88E-03
Ci 1.11E+02
Ci 2.28E-03
Ci 2.28E-03
Ci 0.00E+00

Qtr 2

0.00E+00
0.00E+00
1.44E-03
0.00E+00
2.60E-05
4.18E-03
6.05E-04
1.81E-03
2.55E-06
4.59E-05
2.39E-05
0.00E+00
2.03E-06
3.80E-05
4.50E-05

8.22E-03

1.98E+01

1.35E-05

1.35E-05

0.00E+00

Qtr 3

0.00E+00
0.00E+00
1.02E-04
0.00E+00
3.49E-06
3.40E-04
5.96E-05
7.61E-04
0.00E+00
1.21E-06
1.25E-05
0.00E+00
0.00E+00
1.95E-05
5.75E-06

1.31E-03

7.71E+00

0.00E+00

0.00E+00

0.00E+00

Qtr 4 Year
0.00E+00  6.11E-05
5.01E-06  5.01E-06
4.00E-05 2.16E-03
0.00E+00  3.36E-06
4.69E-06  5.42E-05
2.42E-04  9.46E-03
1.15E-04  3.77E-03
4.38E-04  4.20E-03
0.00E+00 7.46E-06
0.00E+00 5.96E-05
4.08E-05  3.20E-04
0.00E+00  1.67E-06
0.00E+00  2.03E-06
8.98E-06  8.10E-05
0.00E+00  1.11E-04
8.95E-04  2.03E-02
557E+00  1.44E+02
0.00E+00  2.29E-03
0.00E+00  2.29E-03
0.00E+00  0.00E+00
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Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 2

Supplemental Information

This attachment includes supplemental information to the gaseous and liquid effluents report.
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VL.

Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Requlatory Limits - Per Unit

. Noble Gases - Air Dose

1. Calendar Quarter Organ Dose =75
2. Calendar Year Organ Dose =15

Maximum Permissible Effluent Concentrations

. Gaseous Effluents

1. Calendar Quarter Gamma Dose =5 mRAD
2. Calendar Quarter Beta Dose =10 mRAD
3. Calendar Year Gamma Dose =10 mRAD
4. Calendar Year Beta Dose =20 mRAD
. Liquid Effluents - Dose
1. Calendar Quarter Total Body Dose =15 mREM
2. Calendar Quarter Organ Dose =5 mREM
3. Calendar Year Total Body Dose =3 mREM
4. Calendar Year Organ Dose =10 mREM

mREM
mREM

1. Information found in Offsite Dose Calculation Manual

. Liquid Effluents
1. Information found in 10 CFR Part 20, Appendix B, Table 2, Column 2

Average Energy
(not applicable)

Measurements and Approximations of Total Radioactivity

. Gaseous Effluents - lodine-131 & 133, Tritium, and Particulates with Half-lives > 8 days

Analyses of specific radionuclides in selected or composited samples as described in the ODCM are
used to determine the radionuclide composition of the effluent. A summary description of the method
used for estimating overall errors associated with radioactivity measurements is provided as part of this

attachment.

Batch Releases

Abnormal Releases
See Attachment 5, Unplanned Offsite Releases.

. Liquid Effluents Jan - Jun Jul - Dec
1. Total Number of Batch Releases = 56 11
2. Total Time (min) for Batch Releases = 1.16E+04 2.12E+03
3. Maximum Time (min) for a Batch Release = 4.34E+02 2.31E+02
4. Average Time (min) for Batch Releases = 2.07E+02 1.92E+02
5. Minimum Time (min) for a Batch Release = 8.00E+01 1.38E+02
6. Average Dilution Water Flow During = 2.69E+05 4.00E+05

Release (gpm)

. Gaseous Effluents Jan - Jun Jul - Dec
1. Total Number of Batch Releases = 60 52
2. Total Time (min) for Batch Releases = 3.91E+04 2.13E+04
3. Maximum Time (min) for a Batch Release = 1.73E+04 6.57E+02
4. Average Time (min) for Batch Releases = 6.52E+02 4.09E+02
5. Minimum Time (min) for a Batch Release = 4.00E+00 2.48E+02
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Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Carbon-14

Carbon-14 (C-14), with a half-life of 5730 years, is a naturally occurring isotope of carbon produced by cosmic ray
interactions in the atmosphere. Nuclear weapons testing in the 1950s and 1960s significantly increased the amount
of C-14 in the atmosphere. C-14 is also produced in commercial nuclear reactors, but the amounts produced are
much less than those produced naturally or from weapons testing.

In Regulatory Guide 1.21, Revision 2, “Measuring, Evaluating, and Reporting Radioactive Material in Liquid and
Gaseous Effluents and Solid Waste”, the NRC recommends U.S. nuclear power plants evaluate whether C-14 is a
"principal radionuclide", and if so, report the amount of C-14 released. Improvements over the years in effluent
management practices and fuel performance have resulted in a decrease in gaseous radionuclide (non-C-14)
concentrations, and a change in the distribution of gaseous radionuclides released to the environment. As a result,
many sites show C-14 has become a "principal radionuclide" for the gaseous effluent pathway, as defined in
Regulatory Guide 1.21, Rev. 2. H.B. Robinson Steam Electric Plant 2015 ARERR contains estimates of C-14
radioactivity released in 2017, and estimates of public dose resulting from the C-14 effluent.

Because the dose contribution of C-14 from liquid radioactive waste is much less than that contributed by gaseous
radioactive waste, evaluation of C-14 in liquid radioactive waste is not required (Ref. Reg. Guide 1.21, Rev. 2). The
quantity of gaseous C-14 released to the environment can be estimated by use of a C-14 source term scaling factor
based on power generation (Ref. Reg. Guide 1.21, Rev. 2). Many documents provide information related to the
magnitude of C-14 in typical effluents from commercial nuclear power plants. Those documents suggest that nominal
annual releases of C-14 in gaseous effluents are approximately 5 to 7.3 curies from PWRs (Ref. Reg. Guide 1.21,
Rev. 2). A more recent study recommends a higher C-14 gaseous source term scaling factor of approximately 9.0 to
9.8 Ci/GWe-yr for a PWR (Westinghouse) (Ref. EPRI 1021106). The H.B. Robinson Steam Electric Plant ODCM
states the expected C-14 generation to be 7.3 Curies assuming 292 effective full power days (EFPD) in a calendar
year. 2.8 of the 7.3 Curies are released in batch mode from the Containment building and Waste Gas Decay Tanks.
The remaining 4.5 Curies are released in continuous mode from the Auxiliary and Fuel Handling buildings. The total
C-14 activity released compares favorably with more recent studies. For the H.B. Robinson Steam Electric Plant
2017 ARERR, a source term scaling factor using actual EFPD of 311.26 days is assumed. Using the source term
scaling factor from H.B. Robinson Steam Electric Plant in 2017 results in a site total C-14 gaseous release estimate to
the environment of 7.78 Curies, 2.98 Curies in batch mode and 4.80 Curies in continuous mode.

C-14 releases in PWRs occur primarily as a mix of organic carbon and carbon dioxide released from the waste gas
system. Since the PWR operates with a reducing chemistry, most, if not all, of the C-14 species initially produced are
organic (e.g., methane). As a general rule, C-14 in the primary coolant is essentially all organic with a large fraction
as a gaseous species. Any time the RCS liquid or gas is exposed to an oxidizing environment (e.g. during shutdown
or refueling), a slow transformation from an organic to an inorganic chemical form can occur. Various studies
documenting measured C-14 releases from PWRs suggest a range of 70% to 95% organic with an average of 80%
organic with the remainder being CO, (Ref. EPRI TR-105715). For the H.B. Robinson Steam Electric Plant 2017
ARERR a value of 70% organic C-14 is assumed.

Public dose estimates from airborne C-14 are performed using dose models in and Regulatory Guide 1.109. The
dose models and assumptions used are documented in the H.B. Robinson Steam Electric Plant ODCM. The
estimated C-14 dose impact on the maximum organ dose from airborne effluents released from H.B. Robinson Steam
Electric Plant in 2017 is well below the 10CFR50, Appendix I, ALARA design objective (i.e., 15 mrem/yr per unit).
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Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Dose from Evaporation of Lake Robinson

Evaporation of water containing tritium in Lake Robinson creates an exposure pathway to a member of the public.
Murray and Trettle, Inc. was contracted to perform an evaluation of the dose to a member of the public from
evaporation of tritium in Lake Robinson. Results of the evaluation are contained in report “Impact of Tritium Release
from Lake Robinson at the Robinson Nuclear Plant for 2017”. Using the methodology described in ODCM 2.5.3, the
following is a summary of tritium activity released through evaporation and resulting dose for 2017.

Units Year
1. H-3 Activity Released Ci 2.32E+01
2. H-3 Dose mREM 1.40E-01

Receptor Location 6.38 km N
Critical Age CHILD

Critical Organ N/A *

Tritium in Fish from Lake Robinson N°'F

Concentrations of radionuclides used in this specific fish consumption pathway are determined by averaging the
monthly concentrations detected in environmental location (REMP) SW-40. In 2017, no plant related gamma emitting
radionuclides were detected. Tritium was detected each month, as expected. Since tritium is consistently detected in
Lake Robinson REMP samples, tritium concentration in the fish is assumed to be in equilibrium with Lake Robinson.
Using the methodology and data described in NRC Regulatory Guide 1.109, Rev.1, October 1977, Equation A-1,
Table E-5, and Table E-11, the following is a summary of average concentration consumed and resulting dose for
2017.

Units Year
1. Avg. H-3 Concentration pCi/L 1.62E+03
2. H-3 Dose mREM 3.57E-03

Critical Age ADULT
Critical Organ N/A *

* The dose factor for H-3 is the same for all organs and Total Body (with the exception of Bone, which is 0.00E+00).

NOTE: This information was previously included in the H.B. Robinson Steam Electric Plant AREOR. DRR 02012901 was written to include the
fish dose calculation methodology in the next ODCM revision, and report in the ARERR.
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Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Overall Estimate of Error for Effluent Radioactivity Release Reported

The estimated percentage of overall error for both Liquid and Gaseous effluent release data at H.B. Robinson Steam
Electric Plant has been determined to be £ 30.3%. This value was derived by taking the square root of the sum of the
squares of the following discrete individual estimates of error:

1. Flow Rate Determining Devices = +20%
2. Counting Statistical Error =  +20%
3. Calibration Error = +£10%
4. Calibration Source Error = 2.5%
5. Sample Preparation Error = 3%
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Attachment 2
Supplemental Information

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Summary of Changes in Land Use Census Affecting Effluent Dose Calculations

The 2017 Land Use Census was performed July 19-20, 2017, and the results were certified and made available for
use on October 9, 2017. The following are changes to residences, gardens, and milk animals from the previous year.

Residences
No changes to nearest residences in each sector.
Gardens

NOTE: No gardens being irrigated from Lake Robinson were identified. All irrigation sources identified were from
wells, ponds, public utilities, efc.

The garden in the NNE sector at 2.07 miles was no longer present and replaced with a garden at 2.16 miles.
The garden in the NE sector at 2.48 miles was no longer present and replaced with a garden at 2.86 miles.
The garden in the ENE sector at 2.40 miles was no longer present and replaced with a garden at 0.94 miles.
The garden in the E sector at 1.09 miles was no longer present and replaced with a garden at 4.19 miles.
The garden in the SE sector at 3.92 miles was no longer present and replaced with a garden at 3.74 miles.
The garden in the S sector at 2.23 miles was no longer present and replaced with a garden at 0.74 miles.
The garden in the SSW sector at 0.81 miles was no longer present and replaced with a garden at 4.61 miles.

Meat Animals

NOTE: Meat animals beyond the nearest garden in each sector are no longer recorded as part of the Land Use
Census in accordance with ODCM 4.2.

The meat animal in the NNE sector at 2.69 miles in the 2016 census was beyond the nearest garden at 2.16 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

The meat animal in the ENE sector at 3.08 miles in the 2016 census was beyond the nearest garden at 0.94 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

The meat animal in the SE sector at 2.32 miles was no longer present. No meat animal closer than the nearest
garden at 3.74 miles was identified.

The meat animal in the S sector at 2.46 miles in the 2016 census was beyond the nearest garden at 0.74 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

The meat animal in the SSW sector at 4.46 miles was no longer present and replaced with a meat animal at 4.38
miles.

The meat animal in the SW sector at 4.01 miles in the 2016 census was beyond the nearest garden at 2.78 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

The meat animal in the W sector at 4.15 miles in the 2016 census was beyond the nearest garden at 0.70 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

The meat animal in the WNW sector at 4.23 miles in the 2016 census was beyond the nearest garden at 0.81 miles
identified in the 2017 census. No meat animal closer than the nearest garden was identified.

Milk Animals

No milk animal was identified within 5 miles in each sector.

Environmental Monitoring Locations

No changes to environmental monitoring locations in each sector.
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Attachment 3
Solid Radioactive Waste Disposal

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 3

Solid Radioactive Waste Disposal

This attachment includes a summary of the solid waste shipped off-site for burial and/or disposal,
including:

e Container volume

e Total Curie content (specify whether determined by measurement or estimate)
¢ Principal Radionuclides

e Source/Type of waste

e Solidification agent or absorbent

e Type of shipping container

e Number of shipments

e Other relevant information as necessary
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Attachment 3

Solid Radioactive Waste Disposal

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Type of Number of Number of Waste Container  Solidificatio Burial To_tagl
Waste Shipped Shipments Containers Class Type n Agent Volugne Actn_nty
(m”) (Curies)
1. Waste from Liquid Systems
a. Dew_atered Secondary None ) ) ) ) ~ _
Resins
(1) 8-120 Poly
(1) A-S HIC
b. Dewatered Primary Resins 2 2 - 7.536 66.66
(1)B (1) 10-160
Poly HIC
c. Evaporator Concentrates None - - - - - -
(6) 55 gallon
; (6) A-U drums
d. E_Ietwatered Mechanical 4 7 ) 4.617 8.4643
fiters (1)B (1) 10-160
Poly HIC
e. Dewatered Demineralizers None - - - - - -
f. Solidified (cement) Acids, None ) ) ) ) ) )
Qils, Sludge
2. Dry Solid Waste
) (8) 20' Sea
a. Dry Active Waste 9 14 AU Lands ) 338.0 0.146
(compacted)
(1) B-25 Box
(22) General
. Design
b. Dry Active Waste (non- 7 22 AU Packages of ; 36.004 0.606
compacted) .
various
dimensions
c. Dry Active Waste (brokered) None - - - - - -
d. Irradiated Components None ) ) _ ) B _
(brokered)
e. Sources for Disposal None ) _ _ ) _ _
(brokered)
3. Total Solid Waste 22 45 - - - 386.247 75.8763

* Measurement
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Attachment 3
Solid Radioactive Waste Disposal

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Type of Waste Shipped Radionuclide % Abundance
1. Waste from Liquid Systems
a. Dewatered Secondary Resins N/A N/A
b. Dewatered Primary Resins Ni-63 56.20
Co-60 25.80
Fe-55 10.10
Mn-54 217
C-14 1.92
Co-58 1.73
Sb-125 0.766
Co-57 0.476
Ni-59 0.324
Zn-65 0.261
Cs-137 0.0980
Ce-144 0.0578
H-3 0.0150
Sr-90 0.0111
Tc-99 0.00158
1-129 0.000251
Cm-244 0.000159
Pu-238 0.000118
c. Evaporator Concentrates N/A N/A
d. Dewatered Mechanical Filters Fe-55 41.10
Co-60 40.20
Ni-63 13.10
Co-58 3.23
C-14 0.903
Mn-54 0.374
Cs-137 0.280
Sb-125 0.271
Ce-144 0.189
H-3 0.141
Co-57 0.0983
Zr-95 0.0433
Nb-95 0.0321
Tc-99 0.0310
Sr-90 0.00966
1-129 0.00493
Cr-51 0.00489
Cs-134 0.00380
Ag-110m 0.00122
Fe-59 0.000769
Sb-124 0.000401
Zn-65 0.0000173
Sn-113 0.00000648
e. Dewatered Demineralizers N/A N/A
f. Solidified (cement) Acids, Qils, Sludge N/A N/A
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Attachment 3
Solid Radioactive Waste Disposal

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

2. Dry Solid Waste

a. Dry Active Waste (compacted) Co-58 61.50
Ni-63 13.70
Fe-55 10.60
Co-60 6.67
H-3 2.53
Nb-95 1.99
Tc-99 117
Zr-95 0.629
Cs-137 0.300
Ce-144 0.270
C-14 0.241
Co-57 0.240
Mn-54 0.150
Ag-110m 0.0392
1-129 0.0112
Be-7 0.00424
b. Dry Active Waste (non-compacted) Co-58 69.80
Ni-63 13.40
Fe-55 6.35
Co-60 5.60
H-3 1.93
Nb-95 1.22
Tc-99 0.371
Cs-137 0.292
Ce-144 0.261
Co-57 0.246
C-14 0.214
Zr-95 0.134
Mn-54 0.124
1-129 0.0101
Ag-110m 0.00843
c. Dry Active Waste (brokered) N/A N/A
d. Irradiated Components (brokered) N/A N/A
e. Sources for Disposal (brokered) N/A N/A
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Attachment 4
Meteorological Data

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 4

Meteorological Data

This attachment includes a summary of meteorological joint frequency distributions of wind speed,
wind direction, and atmospheric stability (hours of occurrence).
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Attachment 4
Meteorological Data

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Stability SWind Hours of Occurrence
Class peed Sector
(mph) N NNE | NE ENE E ESE | SE | SSE S SSW | SW | WSW | W | WNW | NW | NNW
0.75-3.50 0 0 1 0 2 3 3 1 0 2 1 0 0 1 0 0
3.51-7.50 2 0 5 18 5 11 11 25 25 28 37 27 16 4 2 0
7.51-12.50 6 0 0 0 0 0 0 11 38 20 25 24 16 14 2 1
A 12.51-18.50 0 0 0 0 0 0 0 1 2 2 4 4 0 0 5 0
18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75-3.50 1 1 1 5 9 16 7 4 3 6 3 1 2 1 0 0
3.51-7.50 2 22 21 15 15 9 20 29 31 26 57 43 26 14 6 6
7.51-12.50 7 6 2 0 0 0 1 7 20 24 24 11 6 13 9 4
° 12.51-18.50 0 0 0 0 0 0 0 1 0 1 7 3 0 2 1 0
18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75-3.50 3 4 16 15 9 13 18 8 10 9 6 7 9 3 3 1
3.51-7.50 31 35 28 32 12 10 16 26 23 31 45 39 24 21 7 12
7.51-12.50 10 11 1 0 0 0 1 5 11 14 17 9 4 6 6 8
¢ 12.51-18.50 1 0 0 0 0 0 0 0 5 2 2 2 1 2 1 0
18.51-25.00 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75-3.50 42 78 115 105 71 90 58 54 50 54 51 49 36 18 16 18
3.51-7.50 268 | 326 | 127 103 33 18 52 | 192 | 187 147 110 82 55 53 63 86
7.51-12.50 81 87 7 5 0 0 10 | 49 67 55 44 16 8 13 18 39
> 12.51-18.50 3 0 1 0 0 0 0 6 3 5 3 4 0 1 3 1
18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Meteorological Data

Attachment 4

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Stability SWind Hours of Occurrence
Class peed Sector

(mph) N NNE | NE ENE E ESE | SE | SSE S SSW | SW | WSW | W | WNW | NW | NNW

0.75-3.50 53 48 42 27 11 13 32 92 137 143 105 81 64 44 48 54
3.51-7.50 40 18 4 11 1 1 8 113 | 118 111 64 45 33 15 66 120

7.51-12.50 2 0 0 0 0 0 0 7 21 17 5 5 2 11 4 9

- 12.51-18.50 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1

18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75-3.50 30 14 12 0 3 3 16 59 59 66 51 54 24 29 50 64
3.51-7.50 4 0 0 0 0 0 0 9 4 3 8 9 9 10 35 59

7.51-12.50 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

] 12.51-18.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75-3.50 61 14 6 1 2 2 16 54 57 48 40 40 24 29 80 105
3.51-7.50 5 0 0 0 0 0 0 1 1 0 1 3 0 1 0 13

7.51-12.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

¢ 12.51-18.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18.51-25.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Attachment 5
Unplanned Offsite Releases

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 5

Unplanned Offsite Releases

This attachment includes a summary of the unplanned offsite releases of gaseous and liquid
radioactive effluents.
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Attachment 5
Unplanned Offsite Releases

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant did not experience any unplanned offsite gaseous or liquid effluent releases in
2017.
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Attachment 6
Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 6

Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

(includes fuel cycle dose calculation results)

This attachment includes an assessment of radiation doses to the maximum exposed member of
the public due to radioactive liquid and gaseous effluents released from the site for each calendar
quarter for the calendar year of the report as well as the total dose for the calendar year.

This attachment also includes an assessment of radiation doses to the maximum exposed
member of the public from all uranium fuel cycle sources within 8 km of the site for the calendar
year of this report to show conformance with 40 CFR Part 190.

Methods for calculating the dose contribution from liquid and gaseous effluents are given in the
Offsite Dose Calculation Manual (ODCM).
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Attachment 6
Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Gaseous Effluents Dose Summary

Units Qtr 1 Qtr 2 Qtr 3 Qtr4 Year
A. Noble Gases
1. Maximum Gamma Air mRAD 1.02E-02 7.45E-04 2.96E-03 7.87E-04 1.46E-02
(a) Limit mRAD 5.00 5.00 5.00 5.00 10.00
(b) % of Limit 2.03E-01 1.49E-02 5.93E-02 1.57E-02 1.46E-01
2. Maximum Beta Air mRAD 5.63E-03 3.30E-04 2.01E-03 2.81E-04 8.26E-03
(a) Limit mRAD 10.00 10.00 10.00 10.00 20.00
(b) % of Limit 5.63E-02 3.30E-03 2.01E-02 2.81E-03 4.13E-02
Receptor Location 0.42 km SSE
B. lodine, H-3, & Particulates
1. Maximum Organ Dose mREM 1.31E-01 1.32E-01 1.34E-01 1.34E-01 5.30E-01
(a) Limit mREM 7.50 7.50 7.50 7.50 15.00
(b) % of Limit 1.74E+00 1.76E+00 1.78E+00 1.78E+00 3.53E+00

Receptor Location 0.42 km SSE
Critical Age CHILD
Critical Organ BONE
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Attachment 6
Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Liquid Effluents Dose Summary

Units Qtr 1 Qtr 2 Qtr 3 Qtr4 Year
A. Batch & Continuous Mode

1. Maximum Organ Dose mREM 5.48E-05 6.27E-06  3.27E-07 1.02E-07 6.15E-05

(a) Limit mREM 5.00 5.00 5.00 5.00 10.00
(b) % of Limit 1.10E-03  1.25E-04 6.54E-06 2.04E-06 6.15E-04
2. Maximum Total Body Dose mREM 3.36E-05 6.50E-06  7.13E-07 1.89E-07 4.10E-05

(a) Limit mREM 1.50 1.50 1.50 1.50 3.00
(b) % of Limit 2.24E-03 4.33E-04 4.75E-05 1.26E-05 1.37E-03

Critical Age ADULT
Critical Organ GI-LLI
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Attachment 6
Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

40 CFR Part 190 Uranium Fuel Cycle Dose Calculation Results

In accordance with the requirements of 40 CFR Part 190, the annual dose commitment to any member of the general
public shall be calculated to assure that doses are limited to 25 millirems to the total body or any organ with the
exception of the thyroid which is limited to 75 millirems. The fuel cycle dose assessment for H.B. Robinson Steam
Electric Plant includes liquid and gaseous effluent dose contributions from H.B. Robinson Steam Electric Plant and
direct and air-scatter dose from the onsite ISFSI. No other direct or air-scatter source or uranium fuel cycle facility
contributes significantly to the maximum exposed individual. Included in the gaseous effluent dose below is the
estimated dose contributed by Carbon-14 (Ref. Attachment 2, Supplemental Information, of this report for further
information). Also included is dose from evaporation of H-3 in Lake Robinson and H-3 in fish from Lake Robinson.
The combined dose to a maximum exposed individual from effluent releases, combined with the additional dose
pathways, is below 40 CFR Part 190 limits as shown by the following summary.

Note: The 40 CFR Part 190 effluent dose analysis to the maximum exposed individual from liquid and gas releases does not include the dose from
noble gases (i.e., total body and skin) due to the low significance compared to other dose pathways.

40 CFR Part 190 Effluent Dose Summary

A. Gaseous Effluent Dose

1. Location 0.42 km SSE

2. Critical Age CHILD

3. Critical Organ BONE

4. Organ Dose (MREM) 5.30E-01

5. Total Body Dose (mMREM) 3.53E-01
B. Liquid Effluent Dose

1. Location 6.76 km NE

2. Critical Age ADULT

3. Critical Organ GI-LLI

4. Organ Dose (MREM) 6.15E-05

5. Total Body Dose (mMREM) 4.10E-05
C. Lake Robinson Evaporation H-3 Dose

1. Location 6.38 km N

2. Critical Age CHILD

3. Critical Organ N/A

4. Organ Dose (MREM) 1.40E-01

5. Total Body Dose (mMREM) 1.40E-01
D. H-3 in Fish from Lake Robinson

1. Location Lake

2. Critical Age ADULT

3. Critical Organ N/A

4. Organ Dose (MREM) 3.57E-03

5. Total Body Dose (mMREM) 3.57E-03

Page 6-4



Attachment 6
Assessment of Radiation Dose from Radioactive Effluents to Members of the Public

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

Dose contributions from Carbon-14 in gaseous effluents have been determined from ODCM 3.16, Methodology for
Carbon-14 Dose. The maximum dose rate to the nearest real individual from the release of Carbon-14 in batch and
continuous gaseous effluents is conservatively calculated to be less than 5.30E-01 mrem/yr based on 7.78 Curies
released in 2017 (Ref. Attachment 2, Supplemental Information, of this report).

Dose contributions from evaporation of Tritium Lake Robinson have been determined from ODCM 2.5.3, Dose from
Evaporation of Lake Robinson. The maximum dose rate to the nearest real individual from evaporation of Tritium in
Lake Robinson is conservatively calculated to be less than 1.40E-01 mrem/yr based on 2.32E+01 Curies released in
2017 (Ref. Attachment 2, Supplemental Information, of this report).

Dose contributions from Tritium in fish in Lake Robinson have been determined using NRC Regulatory Guide 1.109,
Rev.1, October 1977, Equation A-1, and data from REMP location SW-40. This information was previously included
in the H.B. Robinson Steam Electric Plant AREOR. The maximum dose rate to the nearest real individual from
consuming the fish in Lake Robinson is conservatively calculated to be less than 3.57E-03 mrem/yr based on an
average concentration of 1.62E+03 pCi/L consumed in 2017 (Ref. Attachment 2, Supplemental Information, of this
report).

Direct and air-scatter radiation dose contributions from the onsite ISFSI at H.B. Robinson Steam Electric Plant have
been calculated and documented in the ISFSI Safety Analysis Report, Chapter 7 Radiation Protection, Revision 22.
The dose rate to the maximum exposed individual from the ISFSI is conservatively calculated to be less than 5
mrem/yr.

The below excerpt from the H.B. Robinson Steam Electric Plant ISFSI Safety Analysis Report is provided to document
the conclusion that the H.B. Robinson Steam Electric Plant ISFSI contributes less than 5 mrem/year to the maximum
exposed individual.

7.6.2 ANALYSIS OF MULTIPLE CONTRIBUTION

The maximally exposed member of the public would receive approximately 1.6 mrem per year from an ISFSI made
up of a three-unit HSM (reference Figure 7.6.1). An ISFSI consisting of an eight-unit HSM would contribute
approximately 4.3 mrem per year. This is a result of external radiation only; there are no gaseous, particulate, or
liquid effluents associated with the normal operation of the ISFSI. It can be concluded that the actual exposure
contribution from the ISFSI along with the total of all other uranium fuel cycle activities is within the regulatory limits
set forth in 40CFR190.

Assessment of the actual dose from direct radiation is performed as part of the H.B. Robinson Steam Electric Plant
REMP and reported in the AREOR. During 2017, the assessment of dose from direct radiation, performed as part of
the REMP, demonstrated no measurable contribution above background attributable to H.B. Robinson Steam Electric
Plant operations.

Total dose from liquid and gaseous effluents from H.B. Robinson Steam Electric Plant and the additional pathways
mentioned above is conservatively estimated to be less than 6 mrem/yr for total body and organ. It is recognized
summing dose for different organs and age groups is not entirely accurate. However, the sum of the organ and age
specific doses will always be less than the sum of the maximums of each. Therefore, summing the maximum values
of each provides the most conservative value to ensure compliance with 40 CFR 190. The dose from all pathways
related to operation of H.B. Robinson Steam Electric Plant meets the 40 CFR Part 190 requirements of an annual
dose commitment to any member of the general public of less than 25 mrem total body or any organ and 75 mrem to
the thyroid.
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Attachment 7
Information to Support the NEI Ground Water Protection Initiative

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 7

Information to Support the NEI Ground Water Protection Initiative

This attachment includes a summary of voluntary reports made in accordance with the NEI
Ground Water Protection Initiative and a summary of ground water well sample data.
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Attachment 7
Information to Support the NEI Ground Water Protection Initiative

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant has implemented a Ground Water Protection program in accordance with NEI 07-
07. This initiative was developed to ensure timely and effective management of situations involving inadvertent
releases of licensed material to ground water. As part of this program, H.B. Robinson Steam Electric Plant monitored
39 wells in 2017. 38 wells not sampled as part of the ODCM REMP are reported below. The remaining 1 well is
sampled in accorance with the ODCM REMP and reported in the AREOR.

Wells are sampled quarterly. Ground water samples are analyzed for tritium and gamma emitters. No gamma, other
than naturally occurring radionuclides, were identified in well samples during 2017. There were no anomalous results
identified in 2017.

Results from sampling during 2017 are shown in the table below.
No events meeting the criteria for voluntary notification per NEI 07-07, Industry Ground Water Protection Initiative,

occurred at H.B. Robinson Steam Electric Plant in 2017. No special dose calculations were performed as part of the
Ground Water Protection program.

Key to below table.

NS ) Not scheduled to be sampled, not sampled due to insufficient
volume in well, or well inaccessible during outage.

pCi/l - picocuries per liter.

< MDA - less than minimum detectable activity, typically 250 pCi/l.

20,000 pCill i the Environmental Protection Agency drinking water standard for

tritium. This standard applies only to water used for drinking.

the 10 CFR Part 20, Appendix B, Table 2, Column 2, Effluent

1,000,000 pCifl Concentration Limit for tritium.
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Attachment 7

Information to Support the NEI Ground Water Protection Initiative

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

Well Location / Description Tritium Concentration (pCi/l) # of
Name 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Samples
DW6 Deep Well 6 3.10E+02 | 4.44E+02 | 6.05E+02 | 4.13E+02 4
MW-06 U1 North Deep Well NS <MDA <MDA <MDA 3
MW-07 Site Monitoring Well NS <MDA NS <MDA 2
MW-09 Site Monitoring Well NS <MDA NS <MDA 2
MW-101D Site Monitoring Well 3.78E+02 | 3.24E+02 | 3.41E+02 | 2.85E+02 4
MW-101S Site Monitoring Well <MDA <MDA <MDA <MDA 4
MW-102 Site Monitoring Well NS <MDA <MDA <MDA 3
MW-103D Site Monitoring Well 3.76E+02 | 3.34E+02 | 2.70E+02 | 2.63E+02 4
MW-103S Site Monitoring Well <MDA <MDA <MDA <MDA 4
MW-104 Site Monitoring Well <MDA <MDA <MDA <MDA 4
MW-105 Site Monitoring Well <MDA <MDA <MDA <MDA 4
MW-106 Site Monitoring Well 5.38E+03 | 3.53E+03 | 3.45E+03 | 1.18E+03 4
MW-107 Site Monitoring Well <MDA | 2.99E+02 | <MDA <MDA 4
MW-108 Site Monitoring Well 1.00E+03 | 9.78E+02 | 1.24E+03 | 6.70E+02 4
MW-13 U1 Monitor Well 3.05E+02 | 5.86E+02 | 5.82E+02 | 1.43E+03 4
MW-1R NPDES Ash <MDA <MDA <MDA <MDA 4
MW-2R NPDES Ash <MDA <MDA <MDA <MDA 4
MW-3R NPDES Ash 9.98E+02 | 1.00E+03 | 1.01E+03 | 9.42E+02 4
MW-4R NPDES Ash NS <MDA NS <MDA 2
MW-5 NPDES Ash 4.48E+02 | 4.03E+02 | 3.40E+02 | 3.94E+02 4
MW-6 NPDES Ash 3.88E+02 | 3.72E+02 | 3.30E+02 | 2.60E+02 4
MW-7 NPDES Ash <MDA | 2.43E+02 [ <MDA <MDA 4
P1 N Discharge Canal 4.56E+02 | 1.01E+03 | 1.02E+03 | 1.08E+03 4
P2 S Discharge Canal <MDA <MDA <MDA <MDA 4
PDW-01 U1 Entrance Road NS <MDA NS <MDA 2
PSW-02 U1/ U2 Boundary NS <MDA NS <MDA 2
PSW-03 MET Tower Station NS <MDA NS <MDA 2
PSW-04 W Plant Site NS <MDA <MDA <MDA 3
PSW-05 Background Well NS <MDA NS <MDA 2
R-42 Unit 1 North Deep Wells NS <MDA NS <MDA 2
R-68 Deep Well A NS <MDA NS 3.23E+02 2
R-69 Deep Well B NS <MDA NS <MDA 2
R-70 Deep Well C NS <MDA NS <MDA 2
TS-01B U1 Entrance Road <MDA <MDA <MDA <MDA 4
TS-02C NE Settling Pond NS <MDA NS <MDA 2
TS-04B Ash Pond NS 2.20E+02 NS <MDA 2
TS-07C U1 Discharge Canal 5.13E+02 | 6.10E+02 | 8.42E+02 | 6.05E+02 4
TS-17B W Settling Pond 1.03E+03 | <MDA | 8.16E+02 | 2.60E+02 4
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Inoperable Equipment

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

ATTACHMENT 8

Inoperable Equipment

This attachment includes an explanation of inoperable instruments related to effluent monitoring in
excess of allowed time defined by licensing bases and an explanation of permanent or temporary
outside liquid storage tanks exceeding 10 Curies total activity (excluding tritium and dissolved or
entrained noble gases).
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Attachment 8
Inoperable Equipment

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant experienced two (2) instances of inoperable equipment relevant to effluent
monitoring in excess of ODCM/TRMS limits during 2017. Details are described below.

H.B. Robinson Steam Electric Plant did not experience permanent or temporary outside liquid storage tanks not
surrounded by liners, dikes, or walls, capable of holding the tank's contents and that does not have tank overflows
and surrounding area drains connected to the Liquid Waste Disposal System exceeding 10 Curies total activity
(excluding tritium and dissolved or entrained noble gases) during 2017.

ODCM # or Title Completion

TRMS # Time Description

NCR 02091794

On 1/14/17, TRM 3.11 WASTE GAS HOLDUP SYSTEM
EXPLOSIVE GAS MONITORING SYSTEM, Condition B was
required to be entered based on not being returned to service
with in 14 days of being out of service as required by TRM 3.11,
Required Action A.2. TRM 3.11 WASTE GAS HOLDUP
14 Days SYSTEM EXPLOSIVE GAS MONITORING SYSTEM, Condition
B was entered.

Waste Gas
Holdup System
Explosive Gas

Monitoring System

TRMS 3.11

Gas analyzer was originally out of service do to PCV-1073B
failing to operate properly, this component was replaced on
1/11/17 at 1411. During the subsequent startup Chemistry was
unable to get comparison samples to agree within 1% as
required. WR 20058085 was generated to perform a calibration.

NCR 02157007

During initial startup of the Waste Gas Analyzer as part of CP-
COA-602, GAS ANALYZER, the gas analyzer tripped and no
flow was evident. Engineering and Maintenance identified that
PLC programming is keeping the drain trap inlet valves
CLOSED when they should be OPEN when the gas analyzer is
placed into service. A PLC programming change or a field wiring
change will be required to provide correct valve operation. This
Waste Gas a design issue with EC 283701 that will be corrected via EC
Holdup System 14 Davs revision (Original design provided by AECOM and not caught by
Explosive Gas ¥ EC Team/Reviewers). Delay contributed to TRM 3.11 entry as
Monitoring System documented in NCR 02156490.

TRMS 3.11

Engineering has determined the issue was related to control of
trap valves WD-1691 (for Trap T-64A) and WD-1882 (for Trap
T-64B). Trap valves were being held in CLOSED position with
analyzer in service and need to be OPEN. Verified with DZ
support via WO 12077308-38 that wiring change in field will
provide correct operation of valves. HMI Display on WGA will
require configuration change to indicate proper color code of
valves in "normal" conditions.
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ODCM Revision 35
The H.B. Robinson Steam Electric Plant ODCM Revision 35 is provided in entirety in this section.

ODCM Revision 35 was approved by the PNSC on December 4, 2017. Changes driven by Document Revision
Requests (DRR) are noted with DRR number.

All ODCM changes are reviewed by knowledgeable individual(s), the PSNC Chairman, and approved by the Plant
Manager. Revision 35 changes do not adversely impact the accuracy or reliability of effluent, dose, or setpoint
calculations.

SUMMARY OF CHANGES

Table of Contents
Updated to reflect new section, table, and figure page numbers.

Section 1 - Page 1-1
Deleted word “Deleted.”
Added the following description of RNP systems:

“The gaseous and liquid radwaste systems at HBR are used to collect and treat gaseous and liquid radiochemical
byproducts of unit operation. These systems produce effluents that can be discharged in discrete and measurable
quantities to the environment.

After processing, liquid wastes may be discharged from the Steam Generator Blowdown Flash Tank, a series of
Waste Condensate Tanks, or a series of Monitor Tanks.

Gaseous wastes are mainly discharged from the Plant Vent Stack. Less significant sources of gaseous waste may
come from the Upper Fuel Handling Building Exhaust, Lower Fuel Handling Building Exhaust, E&RC Laboratory
Exhaust, Radwaste Building Exhaust, or Building 457. Building 457 is used only intermittently mainly for pre-outage
activities, therefore effluent accountability will be performed as needed. Additionally, secondary system steam
releases may occur from normal plant operation or system response. Any secondary system steam releases
containing licensed radioactivity are evaluated for inclusion in the site effluent release total.”

Description added in accordance with DRR 01998212 and DRR 02084808. Introduction section should have basic

description of gaseous and liquid discharge points and describe how secondary system steam releases are handled.
Also add discussion on Building 457.
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Section 2.1.1.1 - Page 2-2
Replaced "Unit 1" with "Retired Fossil Plant".

Change made in accordance with DRR 02124792 to correctly address the retirement of Unit 1 Robinson Steam
Electric Plant.

Section 2.1.2.2 - Page 2-4
Replaced "Unit 1" with "Retired Fossil Plant".

Change made in accordance with DRR 02124792 to correctly address the retirement of Unit 1 Robinson Steam
Electric Plant.

Section 2.3.2.1 - Page 2-10
Replaced "Unit 1" with "Retired Fossil Plant".

Change made in accordance with DRR 02124792 to correctly address the retirement of Unit 1 Robinson Steam
Electric Plant.

Table 2.6-1 - Page 2-32
Replaced "Unit 1" with "Retired Fossil Plant" in Note 1.

Change made in accordance with DRR 02124792 to correctly address the retirement of Unit 1 Robinson Steam
Electric Plant.
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Section 2.5.3 - Page 2-22
Added additional information for definition of variable Q; used in equation 2.5-9:

“Tritium released from each lake section is determined using lake evaporation, lake section area, and average
monthly tritium concentration from REMP Surface Water location SW-40. Evaporation is derived using annual
meteorological data, including wind speed and humidity, and average lake temperature. Lake section evaporation is
determined annually from any of the following: a proprietary vendor method, Duke Energy internal calculation, values
published by National Oceanic and Atmospheric Administration, or estimates from the State Climatology Office. Q);
values use in Equation 2.5-9 are reported annually in ARERR.

Q = Ay x E; x C; = 107°

(2.5-10)
where:
A; = Area of lake section 7’ listed in Appendix E (m°).
E; = Monthly evaporation of lake section i’ (mm H,0).
C; = Monthly concentration of tritium from REMP Surface Water location SW-40 (pCi/L).
10° = Conversion (1E-03 mm/m * 1E-06 uCi/pCi * 1E+03 L/m°).”

Added information in accordance with DRR 02094806 to provide additional details on calculation or quantitative
description on Q; value in ODCM from vendor provided calculation report. NCR 01995978 documents during NRC
inspection of the RNP REMP program, a minor violation was noted regarding Q-value for tritium release from Lake
Robinson in the ODCM. Technical Specification 5.5.1.a states that "The ODCM shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and liquid effluents..." The Q-
value was provided to RNP from a vendor with no associated calculation or quantitative description described in the
ODCM.
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Section 2.5.4 (new) - Page 2-22
Added new Section 2.5.4 for “Dose from Tritium in Fish in Lake Robinson” as follows.

2.5.4 Dose from Tritium in Fish in Lake Robinson

The concentration of tritium in fish is directly related to the concentration in Lake Robinson. Equilibrium ratios
between the concentration of tritium in the water and concentration of tritum in the flesh is based upon the
bioaccumulation factor for tritum. Because the adult age group will always have the maximum dose from fish
consumption, adult is the only age group considered. This calculation is performed annually for inclusion in the
ARERR.

Rapj = Uap * Dapj * Cip * BFL
(2.5-11)

where:
Rapj = Annual dose to organ §’ from tritium ingestion to adult age group (mrem/yr).
Uap = Usage term for adult from Regulatory Guide 1.109 Table E-11 (21 kg/yr).
Dapj = Adult dose factor for tritium ingestion, same for Total Body and all organs (1.05E-07

mrem/pCi).
Co = Concentration of tritium from REMP Surface Water location SW-40 (pCi/L).
BF; = Bioaccumulation factor for tritium in fish from Regulatory Guide 1.109 Table A-1 (0.90

pCi’kg per pCi/L).

Added section in accordance with DRR 02012901. Fish dose calculation was previously performed for and report in
AREOR. Since this is a potential effluent dose pathway, it is being added to the ODCM for reporting in ARERR
instead.

Section 4.1 - Page 4-5
In Table 4.1-1, Waterborne, c. Sediment from shoreline, corrected spelling error of "valve" to "value".

Section 5.6.1 - Page 5-2
Replaced reference to "Harris Energy & Environmental Center" with "EnRad Laboratories".

Harris Energy & Environmental Center has been decommissioned and samples are now analyzed by EnRad
Laboratories at McGuire Island.
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Appendix D - Page D-5
Updated Figure D-2 to add new RNP Building 457 effluent:

R-11/R-12 R-14 MONITOR ; DSCHARGE

MONITOR PACKAGE |

FACHAGE 1 3

l T l

|
1 PLANT VEN
CONTAINMENT Lt.iﬁék o
VESSEL o o
- - : WASTE GAS

GAS DECAY GAS DECAY COMPRESSOR "A"

TANK A" - TANK "

"
[ SOURCE
GAS DECAY GAS |'-:'CA | bidreclesm 1
: GAS DECAY COMPRESSOR 8"
TANK B -+ + TANK "D (EITHER "A" OR 8"
QFERABLE)
['—“ UPPER LOWER ESRC RAD-
FUEL FUEL LAS WASTE BUILDING
BAS ANALYZER GRAB SAMPLE HANDLING | [HANDUNG)| | ExHausT BLDG 457

(HYDROGEN BLDG BLOG EXHAUST
MONITOR) ExrausT | | ExHaUST EFFLUENT

*SIMPLIFIED BLOCK FLOW DIAGRAM, THE GASEOQUS RADWASTE SYSTEM MAY BE COMPRISED OF ONE WASTE GAS
COMPRESSOR AND OME WASTE GAS DECAY TANK

Added in accordance with DRR 02084808 to include new effluent release point. Building 457 is a newly constructed
building where outage related supplies and equipment will be stored and will be occasionally worked on. It was
determined that the building ventilation would only be used when the building is being used. Since the building usage
is only intermittent, the decision was made that effluent accountability would be performed as Miscellaneous Vent
accountability, as needed, when the building was in use. RP will operate the HEPA ventilation and perform sampling
in accordance with HPP-SUR-003 and submit the samples for analysis to Chemistry. If necessary, Chemistry will
perform effluent accountability as a Miscellaneous Vent per instructions currently in EMP-022.
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1.0 INTRODUCTION

The Off-Site Dose Calculation Manual (ODCM) provides the information and methodologies to
be used by H. B. Robinson Steam Electric Plant Unit 2 (HBR) to assure compliance with 10 CFR
20, Appendix I of 10 CFR 50, and 40 CFR 190.

The ODCM is based on "Radiological Effluent Technical Specifications for PWRs (NUREG
0472, Rev. 3, Draft 7), "Preparation of Radiological Effluent Technical Specifications for Nuclear
Power Plants" (NUREG 0133), and guidance from the United States Nuclear Regulatory
Commission (NRC). Specific plant procedures for implementation of this manual are presented in
H. B. Robinson Unit 2 Plant Operating Manual. These procedures will be utilized by the
operating staff of HBR to assure compliance with technical specifications.

Changes to the ODCM which affect the methodologies showing compliance with 10 CFR 20,
Appendix [ of 10 CFR 50, and 40 CFR 190 will be properly reviewed and approved as indicated
in the Administrative Control Section of Plant Technical Specifications. Site specific parameters
such as vent fractions, dilution water flow rates (gpm), and liquid/gaseous discharge flow rates
are listed in this document as typical system values. Actual values derived from actual operating
Plant conditions should be used in lieu of these typical values. Specific Plant procedures control
the values of the above parameters; therefore, minimizing the need for frequent revisions to the
ODCM.

The Annual Radioactive Effluent Release Report will be prepared as outlined in Regulatory
Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid Waste and Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants"
(Revision 1, June 1974) with data summarized on a quarterly basis following the format of
Appendix B thereof. This report will be inclusive of the requirements as outlined in the HBR
Technical Specifications.

The gaseous and liquid radwaste systems at HBR are used to collect and treat gaseous and liquid
radiochemical byproducts of unit operation. These systems produce effluents that can be
discharged in discrete and measurable quantities to the environment.

After processing, liquid wastes may be discharged from the Steam Generator Blowdown Flash
Tank, a series of Waste Condensate Tanks, or a series of Monitor Tanks.

Gaseous wastes are mainly discharged from the Plant Vent Stack. Less significant sources of
gaseous waste may come from the Upper Fuel Handling Building Exhaust, Lower Fuel Handling
Building Exhaust, E&RC Laboratory Exhaust, Radwaste Building Exhaust, or Building 457.
Building 457 is used only intermittently mainly for pre-outage activities, therefore effluent
accountability will be performed as needed. Additionally, secondary system steam releases may
occur from normal plant operation or system response. Any secondary system steam releases
containing licensed radioactivity are evaluated for inclusion in the site effluent release total.

Introduction — Page 1-1
Rev. 35
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2.0 LIQUID EFFLUENTS

2.1 Monitor Alarm Setpoint Determination

This methodology determines the monitor alarm setpoint that indicates if the concentration of
radionuclides in the liquid effluent released from the site to unrestricted areas exceeds 10 times
the concentrations specified in 10 CFR 20, Appendix B, Table 2, Column 2, for radionuclides
other than dissolved or entrained noble gases or exceeds a concentration 2E-04 pCi/ml for
dissolved or entrained noble gases. Two methodologies may be utilized to calculate monitor
alarm setpoints. Section 2.1.1 determines a fixed setpoint based on the worst case assumptions
that Cs-134 is the only nuclide being discharged. This is consistent with the limit of 10 CFR 20,
Appendix B, Note 2. Section 2.1.2 methodology determines the setpoint based on the
radionuclide mix via analysis prior to release to demonstrate compliance with 10 CFR 20,
Appendix B, limits and may also be used as an alternative method for calculating setpoints.

2.1.1 Setpoint Based on Cs-134

The following method applies to liquid releases via the discharge canal when determining the
alarm/trip setpoint for the Condensate Polisher Liquid Waste Monitor (R-37) and the Steam
Generator Blowdown Monitor (R-19A, R-19B, and R-19C) during operational conditions when
there is no primary to secondary leaks. The Condensate Polisher Sump discharge (monitored by
R-37) discharges to the Settling Ponds prior to release via the discharge canal. Even though the
Settling Ponds provide additional dilution prior to discharge, no dilution from the Settling Ponds
is used in calculating setpoints for R-37. The setpoint for R-37 is calculated using only
circulating water for dilution. This methodology complies with Specification 2.2.1 of the ODCM
by satisfying the following equation:

cxf <C
f+F

where:

C = The effluent concentration (EC) limit (Specification 2.2.1) implementing 10
CFR 20 for the site (uCi/ml).

c = The setpoint of the radioactivity monitor measuring the radioactivity
concentration in the effluent line prior to dilution and subsequent release; the
setpoint represents a value which, if exceeded, would result in concentrations
exceeding 10 times the limits of 10 CFR 20 in the unrestricted area. (uCi/ml)

f = The waste effluent flow rate (gpm).

F = The dilution water flow rate (gpm).

Section 2 — Page 2-1
Rev. 35

9-17



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

2.1.1.1 Determine 'c' (the effluent monitor setpoint) in nCi/ml for each of the dilution water

where:

flow rates.

C:w*s

9E-07, the effluent concentration limit based on 10 CFR 20, Appendix B, for
Cs-134 (nCi/ml).

Dilution water flow rate (gpm).

160,000 gpm from one circulating water pump', Unit 2.
250,000 gpm from two circulating water pumps', Unit 2.
400,000 gpm from three circulating water pumps', Unit 2.

OR

50,000 gpm from one circulating water pump”, Retired Fossil Plant.
80,000 gpm from two circulating water pumps>, Retired Fossil Plant.

The maximum acceptable discharge flow rate prior to dilution (gpm).

60 gpm for the Waste Disposal System Liquid Effluent Monitor’.

160 gpm for each Steam Generator Blowdown Monitor.

130 gpm for each Steam Generator Blowdown Monitor while draining a steam
generator.

300 gpm for the Condensate Polisher Liquid Waste Monitor.

0.5, safety factor used as a conservatism to assure that the radionuclide
concentrations are less than the limits specified in 10 CFR 20, Appendix B, at
the point of discharge (dimensionless).

2.1.1.2 Determine 'CR' (calculated monitor count rate in corrected counts per minute ccpm)
attributed to the radionuclides for each of the dilution water flow rates.

where:

CR=c+E

The applicable effluent monitor efficiency located in the Station Curve Book.
Use the radioactivity concentration 'c' to find CR.
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2.1.1.3 Determine 'SP' (the monitor alarm/trip setpoint including background cpm) for
each of the dilution water flow rates.

SP = (T,, * CR) + Bkg

where:

T = Fraction of the radioactivity from the site that may be released via the monitored
pathway to ensure that the site boundary limit is not exceeded due to
simultaneous releases from several pathways (dimesionless).

0.16 for each Steam Generator Blowdown Monitor (R-19A, R-19B, and R-19C).
0.25 for the Condensate Polisher Liquid Waste (R-37).
Bkg = the monitor background (cpm).

2.1.2 Setpoint Based on an Analysis of Liquid Prior to Discharge.

The following method applies to liquid releases via the discharge canal when determining the
alarm setpoint for the Waste Disposal System liquid Effluent Monitor (R-18), the Steam
Generator Blowdown Monitors (R-19A, R-19B, and R-19C), and the Condensate Polisher Liquid
Waste Monitor (R-37) when an analysis of the activity of the principal gamma emitters has been
made prior to or during the release. The Condensate Polisher Sump discharge (monitored by R-
37) discharges to the Settling Ponds prior to release via the discharge canal. Even though the
Settling Ponds provide additional dilution prior to discharge, no dilution from the Settling Ponds
is used in calculating setpoints for R-37. The setpoint for R-37 is calculated using only
circulating water for dilution.

2.1.2.1 Determine D .4 (the minimum acceptable dilution factor).

Dreq = Dreq,g + Dreq,ng

Ci Ci
5 ~ Zi:gm 5 ~ Zi:ngm
reag S * Rmax reansg S * Rmax
where:
Drege = Required dilution factor for gamma-emitters (dimensionless).
Dregng = Required dilution factor for non-gamma-emitters, e.g. Gross Alpha, H-3, Sr-89,
Sr-90, and Fe-55 (dimensionless).
ECL; = Effluent concentration limit of nuclide 'i' (WCi/ml).
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The concentration of nuclide 'I', if all gamma-emitting are < LLD (as defined in
ODCM Table 2.8-1), Ci may be assumed to consist only of Cs-134 at
concentration of 9.0E-07 uCi/ml. This nuclide has the lowest ECL of any
nuclides to be found in liquid effluents and provides a conservative basis for a
monitor setpoint (LCi/ml).

0.5, a safety factor used for conservatism to assure that the radionuclide
concentrations are less than the limits specified in 10 CFR Part 20 Appendix B,

at the point of discharge (dimensionless).

The maximum ECL ratio limit (dimensionless).

2.1.2.2 Determine the maximum waste flow, Rcymax-

where:

Rcwmax

F avail

F alloc

_ Favait * Fatloc
(Dyeq — 1.0)

Rcwmax -

Maximum allowable release flowrate from the waste source (gpm).

Available dilution flow (gpm).

160,000 gpm from one circulating water pump', Unit 2.
250,000 gpm from two circulating water pumps', Unit 2.
400,000 gpm from three circulating water pumps', Unit 2.

OR

50,000 gpm from one circulating water pump”, Retired Fossil Plant.
80,000 gpm from two circulating water pumps’, Retired Fossil Plant.

Fraction of the radioactivity from the site that may be released via the
monitored pathway to ensure that the site boundary limit is not exceeded due to
simultaneous releases from more than one pathway (dimensionless).

0.25 for the Waste Disposal System Liquid Effluent Monitor (R-18).

0.16 for each of the Steam Generator Blowdown Monitor (R-19A, R-19B or
R-19C).

0.25 for the Condensate Polisher Liquid Waste (R-37)
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If it 1s determined that:
(Favail + Fwaste)

Dreq * Fyaste

<1

where:

Fuaste = Waste flow anticipated for this release (gpm).
= 60 gpm for the Waste Disposal System Liquid Effluent Monitor’.
= 160 gpm for each Steam Generator Blowdown Monitor.
130 gpm for each Steam Generator Blowdown Monitor while draining a steam
generator.
= 300 gpm for the Condensate Polisher Liquid Waste Monitor

Then the release cannot be made.

If it is determined that:
(Favail + Fwaste)

Dreq * Mwaste

>1

Then the release can be made.

2.1.2.3 Determine the setpoint adjustment factor, S,q;.

[(Falloc * avail) + Fwaste] —-D

Saqy = ———es
req.g
2.1.2.4 Determine S,,x monitor alarm setpoint (nCi/ml).
Smax = Saas * ) Ci
where: i
G = Concentration of gamma emitting nuclide '1' (uCi/ml).

2.1.2.5 Determine the monitor alarm setpoint, S yaxcpm (cpm).

Smaxcpm = (Smax * Em) + Bkg

where:

En = The applicable effluent monitor efficiency based on S« from the efficiency
curves located in the Station Curve Book.

Bkg = The monitor background (cpm).
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Section 2.1 References

1. Carolina Power & Light Company Drawing Number G-190825. Using the System Q-H
Curve for Emergency Low Water Level.

2. Carolina Power & Light Company, Darlington County S.E. Plant. 1960-182 MW
Installation, Unit 1. SYSTEM HEAD CURVES Unit 1 Circulating Water System
Draining Quosig.

3. H.B. Robinson Electric Plant Unit 2, Updated Final Safety Analysis Report.
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2.2 Requirements for Compliance with 10 CFR Part 20 (Liquids)

Applicability
Applies to radioactive material in liquid effluents released from the site to unrestricted areas.
Objective

To define the concentration limits of 10 CFR 20 for radioactive material in liquid effluents
released to unrestricted areas.

Specification

CONTROLS

2.2.1 The concentration of radioactive material in liquid effluents released at any time from the
site to unrestricted areas (see Figure 7-1) shall be limited to 10 times the concentrations
specified in 10 CFR 20, Appendix B, Table 2, Column 2 for radionuclides other than
dissolved or entrained noble gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2E-04 uCi/ml total activity.

ACTIONS

2.2.2  With the concentration of radioactive material in liquid effluents released from the site to
unrestricted areas exceeding the above limits, without delay restore the concentration to
within the above limits. In addition, notification must be made to the Commission in
accordance with 10 CFR 50.72 and 10 CFR 50.73.

2.2.3 The provisions of Specification 8.1 are not applicable.
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Bases

Compliance With 10 CFR Part 20 - Radioactive Materials in Liquid Effluents

This specification is provided to ensure that the concentration of radioactive materials in liquid
effluents released from the site to unrestricted areas will be less than 10 times the concentrations
specified in 10 CFR Part 20, Appendix B, Table 2, Column 2. This limitation provides the
additional assurance that the concentrations of radioactive materials in bodies of water outside
the site will result in exposures within the limits of 10 CFR Part 20.1302 to the population. The
concentration limit for dissolved or entrained noble gases is based upon the assumption that Xe-
135 is the controlling radionuclide and its EC in air (submersion) was converted to an equivalent
concentration in water using the methods described in International Commission on Radiological
Protection (ICRP) Publication 2.

The required detection capabilities for radioactive materials in liquid waste samples are tabulated
in terms of the lower limits of detection (LLDs). Detailed discussion of the LLD, and other
detection limits can be found in HASL Procedures Manual, HASL-300 (revised annually),
Currie, L.A., "Limits for Qualitative Detection and Quantitative Determination - Application to
Radiochemistry”, Anal. Chem. 40, 586-93 (1968), and Hartwell, J. K., "Detection limits for
Radioanalytical Counting Techniques", Atlantic Richfield Hanford Company Report ARH-SA-
215 (June 1975).
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2.3 Compliance with 10 CFR 20 (Liquids)

Liquid effluents from H.B. Robinson Unit 2 (HBR) will occur both continuously and on a batch
basis. The following sections discuss the methodology which will be utilized by the HBR to
show compliance with 10 CFR 20.

2.3.1 Continuous Releases

Steam generator blowdown may be a continuous release from HBR. During release periods grab
samples will be taken of steam generator blowdown and analyzed for I-131, fission, activation,
and corrosion products as outlined in Table 2.8-1 of the ODCM for HBR. These samples are then
composited at a rate using the following equation:

where:

Vup = Volume to be replaced/updated (milliliters).

Ve = Volume of the composite (milliliters).

\'A = Actual volume released from grab sample (gallons).

Vi = Total waste volume released to date, including volume V, , within the

compositing period (gallons).

Compliance with 10 CFR 20 during actual release is established through the steam generator
blowdown effluent monitor alarm setpoint. This setpoint is based upon Cs-134 as noted in
Section 2.1. However, if a continuous release should occur in which the effluent monitor alarm
setpoint is exceeded, then actual compliance with 10 CFR 20 may be determined utilizing the
actual radionuclide mix and the following equation:

Cic * V.
Conc; = ==
Vdc
(2.3-1)
where
Conc; = Concentration of radionuclide 'i' at the unrestricted area (uCi/ml).
Cic = Concentration of radionuclide 'i' in the continuous release (uCi/ml).
V. = Volume of continuous effluent released (gallons).
Ve = Volume of dilution flow during release (gallons).
Section 2 — Page 2-9
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2.3.2 Batch Releases

Batch releases will occur during normal operation. When this does occur at HBR, a continuous
release will usually be occurring at the same time. However, during certain shutdown conditions,
only batch releases may occur at HBR. Therefore, both situations are treated here to provide the
methodology to show compliance with 10 CFR 20.

2.3.2.1 Pre-release

The radioactivity content of each batch release will be determined prior to release in accordance
with Table 2.8-1 of the ODCM for HBR. HBR will show compliance with 10 CFR 20 in the
following manner:

For the case where only a batch release is to occur, the concentration of the various radionuclides
in the batch release, determined in accordance with Table 2.8-1 of the ODCM for HBR, is
multiplied by the ratio of the maximum release rate of the potential batch release to the dilution
flow rate to obtain the concentration at the unrestricted area. This calculation is shown in the
following equation:

c Cip * Rp
onc; = ————
' Dfr * Tm
(2.3-2)
where:
Conc; = Concentration of radionuclide 'i' at the unrestricted area (uCi/ml).
Ci = Concentration of radionuclide 'i' in the potential batch release (uCi/ml).
Ry = Release rate of the potential batch release (gpm).
D¢ = The dilution flow rate based upon the number of circulating water pumps in
service during the release (gpm).
= 160,000 gpm from one circulating water pump, Unit 2.
= 250,000 gpm from two circulating water pumps, Unit 2.
= 400,000 gpm from three circulating water pumps, Unit 2.
OR
= 50,000 gpm from one circulating water pump, Retired Fossil Plant.
= 80,000 gpm from two circulating water pumps, Retired Fossil Plant.
T = Fraction of dilution flow allocated to this release (dimensionless).
Section 2 — Page 2-10
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The concentration in the unrestricted area is compared to 10 times the concentrations in
Appendix B, Table 2, Column 2, of 10 CFR 20. Before release may occur, the mixture of
radionuclides released must be of such concentration that Equation 2.3-3 is met:

Conc;
— <
~ 10 % EC;
l
(2.3-3)
where:
EC; = Effluent Concentration Limit of radionuclide 'i' from Appendix B, Table 2,

Column 2 of 10 CFR 20 (pnCi/ml).

For those cases where batch releases may be occurring at the same time that continuous releases
are occurring, the concentration in the unrestricted area will be calculated by the following
equation:

_ (Cip xRp) + (Cic *R,)

Conc; =
' D fr * Z Tm
(2.3-4)
where:
R = Maximum continuous liquid effluent release rate (gpm).
XTm = Summation of allocation fractions for those concurrent releases
(dimensionless).

The mixture of radionuclides released must be of such concentrations that Equation 2.3-3 must
be met.

For HBR, the liquid radwaste effluent line discharges to the circulating water system. Therefore,
the dilution flow rate (Dy) is a function of the number of circulating water pumps operating. At
least one circulating water pump must be operating during any liquid waste discharge.

Batch releases from the HBR liquid radwaste system may occur from the waste condensate
tanks, the monitor tanks, and the steam generators (during drainage). Continuous release may
occur from Steam Generator Blowdown and the Condensate Polisher Liquid Waste. The
maximum administrative release rate (Ry) is 160 gpm for each of the steam generators during
blowdown, 60 gpm from the monitor and waste condensate tanks, and 300 gpm for the
Condensate Polisher Liquid Wastes, and 130 gpm for each of the steam generators during
drainage.
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2.3.2.2 Post-release

The Steam Generation Blowdown Monitor (R-19A, R-19B, and R-19C), the Waste Disposal
System Liquid Monitor (R-18), and the Condensate Polisher Liquid Waste Monitor (R-37)
setpoint will each be limited to 50 percent of 10 times the 10 CFR 20 limits. These setpoints will
ensure that 10 times the 10 CFR 20 limits are met. However, because they are based upon a
given mix, the possibility exists that the alarm trip setpoints may be exceeded, while 10 times the
10 CFR 20 limits are not exceeded. The following methodology is provided to determine
whether actual releases exceeded 10 times the 10 CFR 20 limits.

The concentration of each radionuclide in the unrestricted area following release from a batch
tank will be calculated in the following manner:

For the case where only batch releases are occurring, the total activity of radionuclide 'i' released
is divided by the actual dilution flow to obtain the concentration in the unrestricted area. This
calculation is shown in the following equation:

Cikp * Vin
Concjyy = ———m—
Vka
(2.3-5)
where:
Concy = The concentration of radionuclide 'i' at the unrestricted area during release 'k'
(nCi/ml).
Cixb = Concentration of radionuclide '1' in the batch release 'k' (WCi/ml).
Vo = Volume of batch release 'k' (gal).
Vid = Actual volume of dilution during release k' (gal).
To show compliance with 10 CFR 20, the following relationship must hold:
Concjy, <
—~ 10 * EC;
L
(2.3-6)
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The actual dilution volume during release 'k' (Vq) is calculated by the following equation:

where :

60

tx

Dfr

de:60*szT*tk
k

(2.3-7)

Conversion factor (min/hr).
Duration of release k' (hr).

Dilution flow rate from circulating water pumps during release 'k' (gpm).

The circulating water pump flow rates were given in Section 2.3.2.1 above.

For the case where a batch release is occurring at the same time that a continuous release is
occurring, the compliance with 10 CFR 20 limits may be determined by the following equation:

where:

Cike

ch

(Cikp * Vip) + (Cike * Vie)
Concyy, =
Via

(2.3-8)

Concentration of radionuclide 'i' in continuous releases during release period 'k'
(nCi/ml).

Volume of continuous release during period 'k' (gal).

Calculated concentrations are to be compared to 10 times the concentrations in Appendix B,
Table 2, Column 2, of 10 CFR 20.
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2.4 Requirements for Compliance with 10 CFR 50 (Liquids)

Applicability
Applies to radioactive material in liquid effluents released from the site to unrestricted areas.

Objective

To define the calculated dose limits of 10 CFR 50 for radioactive materials in liquid effluents
released to unrestricted areas.

Specification

CONTROLS

2.4.1 The dose commitment at all times to a member of the public from radioactive material in
liquid effluents released to unrestricted areas (See Figure 7-1) shall be limited:

a. During any calendar quarter to < 1.5 mrem to the total body and to < 5 mrem to
any organ.
AND
b. During any calendar year to < 3 mrem to the total body and to < 10 mrem to any
organ.
ACTIONS

2.4.2 With the calculated dose commitment from the release of radioactive materials in liquid
effluents exceeding any of the limits prescribed by ODCM Specification 2.4.1 above,
prepare and submit a report to the Commission in accordance with the ODCM
Specification 9.3.
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Bases

Compliance With 10 CFR Part 50 - Radioactive Materials in Liquid Effluents

This specification is provided to implement the requirements of Sections II.A, and III.A and
IV.A of Appendix I, 10 CFR Part 50. The Control implements the guides set forth in Section
II.LA of Appendix I. The action statement provides the required operating flexibility and at the
same time implements the guides set forth in Section IV.A of Appendix I of 10 CFR Part 50 to
assure that the release of radioactive material in liquid effluents will be kept "as low as is
reasonably achievable." The dose calculations in the ODCM implement the requirements in
Section III.LA of Appendix I that conformance with the guides of Appendix I be shown by
calculative procedures based on models and data, such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially underestimated. The equations
specified in the ODCM for calculating the doses due to the actual release rates of radioactive
materials in liquid effluents are consistent with the methodology provided in the Regulatory
Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix L" Revision 1,
October 1977 and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from
Accidental and Routine Reactor Releases for the Purpose of Implementing Appendix 1," April,
1977.
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Compliance with 10 CFR 50 (Liquids)

Cumulation of Doses

The dose contribution from the release of liquid effluents will be calculated once per month, and
a cumulative summation of these total body and any organ doses should be maintained for each
calendar quarter. The dose contribution for all batch releases will be calculated using the
following equation:

where:

Air

tio

Cio

Fip

Dy = Z Z Az * tip * Cip * Fiep
k1

(2.5-1)

The site-related dose commitment factor to the total body or any organ t for
each identified principal gamma and beta emitter based on ingestion of aquatic
food and shore line sediment exposure (mrem/hr per nCi/ml).

The length of time of batch release 'k' over which Cix, and Fy, are averaged for
each batch liquid release (hr).

The average concentration of radionuclide 'i' in undiluted batch liquid effluent
during batch release 'k' (nCi/ml).

The near-field average dilution factor for Ciy, during any batch liquid effluent
release 'k'. Defined as the ratio of the volume of undiluted liquid waste released
to the product of the dilution volume from the site discharge structure to
unrestricted receiving waters times 1.0. (1.0 is the site-specific applicable
factor for the mixing effect of the HBR discharge structure as defined in
NUREG-0133, October 1978).

Vb

Fp = —2—
ko =y % 1.0

where Vi, and Vg4 are as defined in Equation 2.3-5.
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The dose factor Aj; was calculated for an adult for each isotope using the following equation:

A;; = (1.14x105 * 21 * BF, = DF;,)

where:

1.14x10°

21

BF;

DFi‘r

100

12

0.3

ty

DFG;

+[1.14x10% * 100 * 12 % 0.3 * T; x e 40 « (1 — e~ 4i*v)  DFG;|
(2.5-2)

108 pCi . 103 ml o LT
uci l 8760 hr

Adult fish consumption rate from Table E-5 of Regulatory Guide 1.109,
Revision 1 (kg/yr).

Bioaccumulation factor for radionuclide 'i' in fish from Table A-1 of
Regulatory Guide 1.109, Revision 1 (pCi/kg per pCi/l).

Dose conversion factor for radionuclide 'i' for adults for a particular organ 1
from Table E-11 of Regulatory Guide 1.109, Revision 1 (mrem/pCi).

Sediment proportionality constant from Regulatory Guide 1.109, Revision 1
(liters per m*-day).

Adult shoreline exposure rate from Table E-5 of Regulatory Guide 1.109,
Revision 1 (hrs/yr).

Shoreline width factor from Table A-2 of Regulatory Guide 1.109, Revision 1.
Nuclide half-life for radionuclide 'i' (days).

Nuclide decay constant for radionuclide 'i' (sec™).

Average transit time to point of exposure (0 seconds).

Sediment exposure time of 4.73E+08 seconds (15 years) from page 1.109-14
of Regulatory Guide 1.109, Revision 1.

The ground plane dose conversion factor for radionuclide 'i' from Table E-6 of
Regulatory Guide 1.109, Revision 1 (mrem/hr per pCi/m?).
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The potable water pathway does not exist either within Lake Robinson or downstream of the
Lake Robinson dam. Therefore, the potable water term was excluded from the calculation of Aj;
values. Table 2.5-1 presents A;; values for an adult at HBR.

As noted in Section 2.3.1, steam generator blowdown is continuously released from HBR. The
dose from continuous releases will be calculated using the following equation:

where:

D‘EC

tiee

Cike

D¢ =ZZAiT*tkC*Cikc*ch
k i

(2.5-3)

The cumulative dose commitment to the total body or any organ t, from liquid
effluents for continuous releases (mrem).

The length of time of continuous release period 'k' over which Cj. and Fy. are
averaged for all continuous liquid releases (hours).

The average concentration of radionuclide 'i' in undiluted liquid effluent during
continuous release period 'k' from any continuous liquid release (uCi/ml).

The near-field average dilution factor for Ci, during continuous liquid effluent
release 'k'. Defined as the ratio of the volume of undiluted liquid waste released
to the product of the dilution volume from the site discharge structure to
unrestricted receiving waters times 1.0. (1.0 is the site-specific applicable factor
for the mixing effect of the HBR discharge structure as defined in NUREG-

0133, October 1978).

ch

Fre = —
ke de * 1.0

where Vi, and Vy4 are as defined in Equation 2.3-8 and Equation 2.3-5,
respectively, only now distinguished for continuous releases.
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The sum of the cumulative dose from all batch and continuous releases for a quarter are
compared to one half the design objectives for total body and any organ. The sum of the
cumulative doses from all batch and continuous releases for a calendar year are compared to the
design objective doses. The following relationships should hold for HBR to show compliance
with Specification 2.4.1 of the ODCM for H.B. Robinson Unit 2.

For the calendar quarter:
D, < 1.5 mrem total body

(2.5-4)
D, < 5mrem any organ
(2.5-5)
For the calendar year:
D, < 3mrem total body
(2.5-6)
D, <10 mrem any organ
(2.5-7)
where:
D, = Cumulative total dose to any organ t or the total body from continuous and batch

releases (mrem).
= D + Dee

The quarterly limits given above represent one half the annual design objective of Section I A of
Appendix I of 10 CFR 50. If any of the limits in Expressions 2.5-4 through 2.5-7 are exceeded, a
special report pursuant to ODCM Specification 9.3 must be filed with the NRC. This report
complies with Section [V.A, of Appendix I of 10 CFR 50.
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2.5.2 Projection of Doses

Doses resulting from the release of liquid effluents will be projected once per 31 days. These
projections will include a safety margin, based upon expected operational conditions, which will
take into consideration both planned and unplanned releases. Projected dose will be calculated
as follows:
92 x (DA + DB)
D= +M

TE
(2.5-8)

where:
PD = projected doses (mrem).
92 = time in quarter (days).
DA = dose accumulated during current quarter (mrem).
DB = projected dose from this release (mrem).
TE = time elapsed in quarter (days).
M = safety margin (mrem).

If the projected doses exceed 0.2 mrem to the whole body or 0.6 mrem to any organ when
averaged over a calendar quarter, the liquid radwaste equipment will be operated to reduce the
radioactive materials in the liquid effluent.

2.5.3 Dose from Evaporation of Lake Robinson

Dose resulting from the evaporation of previously discharged liquids to Lake Robinson shall be
calculated annually for inclusion in the Annual Effluent Report. The curies released by
evaporation from Lake Robinson will be calculated based on annual meteorological data, lake
temperature, and the monthly lake composite tritium data. Due to the size and length of Lake
Robinson, the lake was split into five sections to more accurately quantify the resulting dose
(Refer to figure D-3). To show compliance with 10 CFR 50, Equation 2.5-9 is evaluated at the
limiting pathway location. The limiting location is defined as a resident with a vegetable garden
and beef animal present at 3.96 miles in the north sector. The critical receptor is a child.
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H. B. Robinson air dispersion and deposition factors are calculated annually from annual
averaged air concentrations and deposition values obtained during routine releases. The
methodology for calculating air dispersion and deposition factors are discussed in Appendix A.
Five year climatology (2005 — 2009) data was used to generated air dispersion factors listed
below. Annually, air dispersion factors are compared to the five year data for each of the Lake
Sections. If the newly calculated annual air dispersion and deposition factors do not result in a
significant increase in the calculated offsite dose relative to the 10CFR50, Appendix I dose
objectives then the 5-year ¥/Q and D/Q factors are not revised. An increase in calculated offsite
dose that is greater than five percent of the 10CFR50, Appendix I dose objectives would be
considered significant enough to warrant a change in the ¥/Q and D/Q factors. If an increasing
trend in the annual ¥/Q and D/Q factors compared to the 5-year values is noted then a revised set
of 5-year y/Q and D/Q factors will be generated.

X/Q values were obtained based on 2005 through 2009 meteorological data.

Lake Section | X/Q (sec/m’)
1 1.33E-6
2 2.61E-6
3 7.97E-6
4 1.26E-4
5 1.52E-6

5
D, = 3.17x1078 « (Rp, + Ry, + Ry,) * Z [()(/—Q)l. * Qi]
i=1

(2.5-9)

where:
D, = Dose to any organ t from tritium (mrem).
3.17x10% = Inverse of the number of seconds in a year (sec/year) .
Rrg = Organ dose factor for tritium meat pathway (mrem/yr per uCi/m’).
R, = Organ dose factor for tritium inhalation pathway (mrem/yr per pCi/m’).
Rry = Organ dose factor for tritium vegetation pathway (mrem/yr per pCi/m?).
(m)l = Relative concentration from Lake Section 'I' (sec/m’).
Qi = Release of tritium from Lake Section 'i' (uCi).
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Tritium released from each lake section is determined using lake evaporation, lake section area,
and average monthly tritium concentration from REMP Surface Water location SW-40.
Evaporation is derived using annual meteorological data, including wind speed and humidity,
and average lake temperature. Lake section evaporation is determined annually from any of the
following: a proprietary vendor method, Duke Energy internal calculation, values published by
National Oceanic and Atmospheric Administration, or estimates from the State Climatology
Office. Q; values use in Equation 2.5-9 are reported annually in ARERR.

Qi = Ay * E; » C; » 107°

(2.5-10)
where:
A = Area of lake section ‘i’ listed in Appendix E (mz).
E; = Monthly evaporation of lake section ‘i’ (mm H,0).
C; = Monthly concentration of tritium from REMP Surface Water location SW-40
(pCi/L).
10° = Conversion (1E-03 mm/m * 1E-06 pCi/pCi * 1E+03 L/m’).

2.5.4 Dose from Tritium in Fish in Lake Robinson

The concentration of tritium in fish is directly related to the concentration in Lake Robinson.
Equilibrium ratios between the concentration of tritium in the water and concentration of tritium
in the flesh is based upon the bioaccumulation factor for tritium. Because the adult age group
will always have the maximum dose from fish consumption, adult is the only age group
considered. This calculation is performed annually for inclusion in the ARERR.

Rapj = Uap * Dapj * Cip * BF;

(2.5-11)
where:
Rapi = Annual dose to organ ‘j’ from tritium ingestion to adult age group (mrem/yr).
Ugp = Usage term for adult from Regulatory Guide 1.109 Table E-11 (21 kg/yr).
Dap; = Adult dose factor for tritium ingestion, same for Total Body and all organs
(1.05E-07 mrem/pCi).
Cip = Concentration of tritium from REMP Surface Water location SW-40 (pCi/L).
BF; = Bioaccumulation factor for tritium in fish from Regulatory Guide 1.109 Table
A-1 (0.90 pCi/kg per pCi/L).
Section 2 — Page 2-22
Rev. 35

9-38



Nuclide
H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-63
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
1-134
I-135

Bone
0.00E+00
2.30E-02
1.35E+02
2.51E-01
7.45E+01
4.86E-02
6.59E+02
1.04E+03
1.01E+01
2.04E+01
1.16E+03
3.12E+04
1.88E-01
3.26E-02
2.32E+04
1.15E+00
2.62E-04
1.09E-02
4.83E-01

1.78E-03
6.61E-03
2.19E+04
5.45E+05
7.09E+01
3.76E-01
5.39E-03
8.41E+00
1.02E-02
4.08E-02
1.34E+01
1.64E-01
4.46E+02
9.47E-03
2.15E-01
1.05E-02
1.09E-03
1.02E+01
4.29E-02
8.85E+01
1.86E+02
2.00E+03
3.88E+01
1.30E+02
1.08E+04
1.43E-03
9.54E+02
1.95E+03
1.38E+02
7.23E-02
2.31E+01
2.40E-02
1.42E+00

Attachment 9

Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

TABLE 2.5-1

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

A VALUES FOR THE ADULT FOR THE

H.B. ROBINSON STEAM ELECTRIC PLANT

Liver
2.27E-01
2.13E-02
1.35E+02
2.51E-01
4 45E+03
2.23E-01
4.55E+02
2 42E+03
2.89E+01
1.09E+02
1.41E+03
2.16E+03
3.83E-02
2.73E+00
7.37E+04
1.15E+00
2.62E-04
1.09E-02
9.75E+04
1.78E-03
6.61E-03
1.16E-03
0.00E+00
1.16E-01
4.18E-02
5.39E-03
5.77E-02
9.70E-03
9.86E-03
1.32E+01
1.60E-01
2.51E+02
9.47E-03
8.06E+01
1.15E-02
1.09E-03
5.82E+00
3.42E-02
2.27E+01
1.86E+02
7.80E+01
3.23E+01
1.26E+02
4.03E+03
1.42E-03
4.67E+02
1.26E+03
1.97E+02
8.11E-02
4.01E+01
2.40E-02
3.50E+00

(mrem/hr per pCi/ml)

LBody Thyroid Kidney

227E-01  227E-01  227E-01
2.15E-02  2.13E-02  2.13E-02
1.35B+02  135E+02  1.35E+02
149E+00  9.94E-01  5.25E-01

9.09E+02  7.45E+01  1.38E+03
7.94E-02  4.86E-02  2.69E-01
1.O6E+02  0.00E+00  0.00E+00
938E+02  147E+01  147E+01
449E+01  1.01E+01  1.01E+01
2.19E+02  2.04E+01  2.04E+01
1.72E+03 1.16E+03 1.16E+03
1.0SE+03  0.00E+00  0.00E+00
2.62B-02  1.60E-02  1.60E-02
1.30E+00  3.26E-02  6.83E+00
333E+04  4.02E+01  4.93E+04
1.42E+03  LISE+00  1.15E+00
3.87E-02  2.62E-04  2.62E-04
1.09E-02  1.09E-02  1.09E-02
4.54E+04  4.83E-01  4.83E-01
1.78E-03 1.78E-03 1.78E-03
6.61E-03  6.61E-03  6.61E-03
627E+02  1.16E-03  1.16E-03
1.34E+05  0.00E+00  0.00E+00
298E+00  1.16E-01 1.16E-01
5.62E-02  4.18E-02  4.18E-02
5.39E-03 5.39E-03 5.39E-03
281E01  5.77E-02  5.77E-02
9.72E-03  9.70E-03  9.70E-03
1.07E-02 9.86E-03 9.86E-03
1.32E+01  1.32E+01  133E+01
1.60E-01 1.59E-01 1.61E-01

1.39E+02  7.35E+00  2.49E+02
9.47E-03 9.47E-03 9.47E-03
1.55E+01  2.15E-01  1.82E+02
3.01E-02 9.90E-03 3.40E-02
1.09E-03 1.09E-03 1.09E-03
7.70E+00  5.82E+00  2.25E+01
377E-02  342E-02  147E-01

3.10E+01  227E+01  1.50E+02
1.85E+02  1.85E+02  1.86E+02
1.90E+03  2.80E+01  5.75E+01
348E+01  3.22E+01  3.22E+01
127E+02  126E+02  1.26E+02
171E+03  3.71E+03  451E+04
1.42E-03  1.42E-03 1.49E-03
3.89E+02  7.39E+02  4.72E+03
119E+03  1.40E+03  1.22E+04
LI3E+02  6.44E+04  3.38E+02
7.19E-02 5.61E-01 8.95E-02
1.23E+01  5.87E+03  6.98E+01
240B-02  240E-02  2.40E-02
1.38E+00  2.22E+02  5.54E+00
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Lung
2.27E-01
2.13E-02
1.35E+02
1.90E+00
7.45E+01
4.86E-02
2.54E+02
6.88E+02
1.01E+01
2.04E+01
1.16E+03
0.00E+00
1.60E-02
3.26E-02
4.02E+01
1.15E+00
2.62E-04
1.09E-02
4.83E-01
1.78E-03
6.61E-03
1.16E-03
0.00E+00
1.16E-01
4.18E-02
5.39E-03
5.77E-02
9.70E-03
9.86E-03
1.32E+01
1.59E-01
7.35E+00
9.47E-03
2.15E-01
1.07E-02
1.09E-03
5.82E+00
3.42E-02
2.27E+01
1.85E+02
7.66E-01
3.73E+01
1.29E+02
1.06E+00
1.41E-03
4.32E-01
2.28E-01
9.25E-01
6.70E-02
1.32E-01
2.40E-02
1.36E-01

GI-LLL

2.27E-01

2.13E-02
1.35E+02
3.13E+02
1.35E+04
5.60E+00
2.61E+02
8.04E+03
5.41E+02
1.81E+03
5.98E+03
4.51E+02
5.83E-01

2.30E+02
4.64E+04
1.63E+03
5.56E-02
1.09E-02
1.92E+04
1.78E-03
6.61E-03
3.51E+03
1.58E+04
3.37E+02
6.66E+00
5.39E-03
4.60E+03
8.09E+00
9.82E+02
2.55E+02
3.11E+02
1.48E+06
1.29E-02
1.86E+02
9.47E-01

1.09E-03
5.15E+02
5.36E+00
4.28E+03
5.17E+02
3.50E+04
2.21E+02
1.73E+02
5.44E+04
1.42E-03
4.63E+04
5.98E+04
5.27E+01
6.96E-02
3.60E+01
2.40E-02
3.94E+00

Skin
2.27E-01
2.51E-02
7.45E-01
2.96E-01
8.74E+01
5.74E-02
0.00E+00
1.72E+01
1.11E+01
2.39E+01
1.36E+03
0.00E+00
1.86E-02
3.70E-02
4.62E+01
1.33E+00
3.81E-04
1.27E-02
5.52E-01
2.03E-03
7.93E-03
1.35E-03
0.00E+00
1.35E-01
4.64E-02
6.24E-03
6.49E-02
1.15E-02
1.35E-02
1.53E+01
1.85E-01
8.65E+00
1.11E-02
2.49E-01
1.13E-02
1.22E-03
6.79E+00
3.88E-02
2.72E+01
2.16E+02
2.19E+00
3.71E+01
1.42E+02
1.24E+00
1.67E-03
5.09E-01
2.68E-01
1.12E+00
7.88E-02
1.60E-01
2.85E-02
1.59E-01
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Nuclide
CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187
NP-239

Bone
2.98E+05
2.96E+04
3.83E+05

1.93E-02
5.70E-03

1.86E+02
2.41E-03

1.13E+00
4.09E-02
7.57E-01

1.27E-01
4.91E+00
9.87E-05
1.33E+01
1.48E+02
1.13E-01

Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual
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Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 2.5-1 (continued)
Ai: VALUES FOR THE ADULT FOR THE
H.B. ROBINSON STEAM ELECTRIC PLANT
(mrem/hr per pCi/ml)

7.10E+05 5.80E+05 3.69E+02 2.30E+05 7.66E+04 1.28E+04
1.17E+05 8.42E+04 8.12E+00 6.51E+04 8.93E+03 1.33E+04
5.23E+05 3.43E+05 5.55E+02 1.78E+05 5.95E+04 1.07E+04
1.93E-02 1.93E-02 1.93E-02 1.93E-02 1.93E-02 1.93E-02
5.69E-03 5.69E-03 5.69E-03 5.69E-03 5.69E-03 5.70E-03
1.34E+00 1.32E+01 1.10E+00 1.18E+00 1.24E+00 3.81E+02
2.41E-03 2.41E-03 2.41E-03 2.41E-03 2.41E-03 2.41E-03
1.08E+00 1.05E+00 1.03E+00 1.03E+00 1.03E+00 3.67E+03
4.09E-02 4.09E-02 4.09E-02 4.09E-02 4.09E-02 4.16E-02
7.50E-01 7.37E-01 7.35E-01 7.42E-01 7.35E-01 5.75E+01
1.89E+00 1.25E-01 1.24E-01 1.25E-01 1.24E-01 6.62E+01
4.23E+00 3.80E+00 3.74E+00 4.03E+00 3.74E+00 3.98E+02
9.87E-05 9.87E-05 9.87E-05 9.87E-05 9.87E-05 9.87E-05
1.06E+01 1.09E+01 1.06E+01 1.06E+01 1.06E+01 2.12E+02
1.23E+02 4.32E+01 1.26E-01 1.26E-01 1.26E-01 4.04E+04
9.41E-02 9.31E-02 9.20E-02 9.85E-02 9.20E-02 4.29E+02
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Skin
4.30E+02
9.20E+00
6.47E+02
2.21E-02
6.41E-03
1.26E+00
2.75E-03
1.17E+00
4.90E-02
8.28E-01

1.41E-01
4.32E+00
1.13E-04
1.50E+01
1.47E-01
1.06E-01
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2.6 Radioactive Liquid Effluent Monitoring Instrumentation

Applicability
Applies to the radioactive liquid effluent instrumentation system.

Objective

To define the operating requirements for the radioactive liquid effluent instrumentation system.

Specification

CONTROLS

2.6.1 The radioactive liquid effluent monitoring instrumentation channels shown in Table 2.6-1
shall be operable with their alarm/trip setpoint set to ensure that the limits of ODCM
Specification 2.2.1 are not exceeded. The alarm/trip setpoints shall be determined in
accordance with the ODCM.

ACTIONS

2.6.2  With the calculated dose commitment from the release of radioactive materials in liquid
effluents exceeding any of the limits prescribed by ODCM Specification 2.4.1 above,
prepare and submit a report to the Commission in accordance with the ODCM
Specification 9.3.

2.6.3 With less than the minimum number of radioactive liquid effluent monitoring
instrumentation operable, take the action shown in Table 2.6-1.

2.6.4 The provisions of Specification 8.1 are not applicable.

Section 2 — Page 2-25
Rev. 35

9-41



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

Bases

Radioactive Liquid Effluent Instrumentation

The radioactive liquid effluent monitoring instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in liquid effluents during actual or potential
releases of liquid effluents. The alarm/trip setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM to ensure that the alarm/trip will occur prior to
exceeding 10 times the limits of 10 CFR Part 20, Appendix B, Table 2, Column 2. The
operability and use of this instrumentation are consistent with the requirements of General
Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.
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TABLE 2.6-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Release Pathway / Instrumentation

MCO* Compensatory Measures
1. Liquid Radwaste Effluent Discharge Line 1 With the number of channels operable less than the MCO requirements:
a. Exert best efforts to return the instruments to operable status within
a Monitor (R-18) 30 days and, if unsuccessful, explain in the next Annual Radioactive
provides automatic Effluent Release Report why the inoperability was not corrected in a timely
termination of manner in accordance with Technical Specification 5.6.3 and,
release upon exceeding o . . .
alarm/trip setpoint. b. Effluent releases via this pathway may continue provided that prior to
initiating a release:
1. Two independent samples are analyzed in accordance with
the Surveillance Requirements of ODCM Specification 2.2.1
and;
2. Two members of the facility staff independently verify the
release rate calculations and the discharge line valving.
b. Flow rate measurement device 1

With the number of channels operable less than the MCO requirement:

a.

Exert best efforts to return the instruments to operable status within

30 days and, if unsuccessful, explain in the next Annual Radioactive
Effluent Release Report why the inoperability was not corrected in a timely
manner in accordance with Technical Specification 5.6.3 and,

Effluent releases via this pathway may be continued, provided that the
flow rate is estimated at least once per 4 hours during actual releases.

Pump performance curves generated "in situ" and tank volumes may be
used to estimate flow.

*MCO - Minimum Channels Operable
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TABLE 2.6-1 (continued)
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Release Pathway / Instrumentation MCO* Compensatory Measures
2. Steam Generator Blowdown Effluent 1 per With the number of channels operable less than the MCO requirement:
Line S/G a. Exert best efforts to return the instruments to operable status within 30 days and,
if unsuccessful, explain in the next Annual Radioactive Effluent Release Report
a. Monitor (R-19A,B, and C) provides why the inoperability was not corrected in a timely manner in accordance with
automatic termination of blowdown Technical Specification 5.6.3 and,
from the affected Steam Generators
upon exceeding alarm/trip setpoint. b. Effluent releases via this pathway may continue provided that grab samples are

analyzed for gross radioactivity (beta or gamma) with a lower limit of detection of
at least 1.0E-07uCi/ml or are analyzed for principle gamma emitters consistent
with Table 2.8-1;

1. Once per 24 hours when the specific activity of the secondary
coolant is <0.01 uCi/ml Dose Equivalent 1-131, or;

2. Once per 12 hours when the specific activity of the secondary coolant is
>0.01 pCi/ml dose Equivalent I-131.

b. Flow rate measurement devices 1 per With the number of channels operable less than the MCO requirement due to inoperable
- each Steam Generator has its own S/G equipment:
blowdown flow rate measuring a. Exert best efforts to return the instruments to operable status within 30 days and, if
device. These devices only unsuccessful, explain in the next Annual Radioactive Effluent Release Report why
measure flow directed through the the inoperability was not corrected in a timely manner in accordance with Technical
heat recovery system, and will not Specification 5.6.3 AND,
measure flow which bypasses the
heat recovery system. With the number of channels operable less than the MCO requirement due to inoperable

equipment, QR if the steam generator blowdown system is aligned such that any flow bypasses
the flow measurement device(s) (i.e. heat recovery is not in service):

b. Effluent releases via this pathway may continue provided that the flow rate for the
affected blowdown line(s) is estimated at least once per 24 hours.

*MCO - Minimum Channels Operable
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TABLE 2.6-1 (continued)
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Release Pathway/Instrumentation MCO* Compensatory Measures
2. Steam Generator Blowdown Effluent 1 per With the number of channels operable less than the MCO requirement due to

Line (continued) S/G inoperable equipment:

c. R-19A,Band C flow a. Exert best efforts to return the instruments to operable status within
measurement device — each 30 days and, if unsuccessful, explain in the next Annual Radioactive
monitor has its own flow rate Effluent Release Report why the inoperability was not corrected in a timely
measurement device manner in accordance with Technical Specification 5.6.3 and,

b. Effluent releases via this pathway may continue provided that the flow
rate for the affected monitor line(s) is estimated at least once per 24
hours.
3. Discharge Canal Flow Note 1 With the number of channels operable less than the MCO requirement suspend effluent
release via this pathway.
4. Tank Level Indicating Devices With the number of channels operable less than the MCO requirement:
. a. Exert best efforts to return the instruments to operable status within 30

a Refueling Water Storage 1 days and, if unsuccessful, explain in the next Annual Radioactive

Tank Effluent Release Report why the inoperability was not corrected in a
. timely manner in accordance with Technical Specification 5.6.3 and,

b. Monitor Tanks
Tank A 1 b. Liquid additions to the affected tank(s) may continue provided that the
Tank B 1 liquid level for the affected tanks is estimated during all liquid additions

to the affected tank(s).

c. Waste Condensate Tanks
Tank C 1
Tank D 1
Tank E 1

d. Deleted

*MCO - Minimum Channels Operable
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TABLE 2.6-1 (continued)
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

a.

Release Pathway/Instrumentation MCO* Compensatory Measures
5. Containment Fan Cooling Water Monitor 1 With the number of channels operable less than the MCO requirement:
(Service Water Effluent Line) a. Exert best efforts to return the instruments to operable status within 30
days and, if unsuccessful, explain in the next Annual Radioactive
a. Monitor (R-16) does not provide Effluent Release Report why the inoperability was not corrected in a
automatic termination of release timely manner in accordance with Technical Specification 5.6.3 and,
upon exceeding alarm setpoint.
b. Effluent releases via this pathway may continue provided that, once per
24 hours, grab samples are collected and analyzed for gross
radioactivity (beta or gamma) with a lower limit of detection of at least
1.0E-07 uCi/ml or are analyzed for principal gamma emitters consistent
with Table 2.8-1.
6. Composite Sampler for Settling Ponds 1 With the number of channels operable less than the MCO requirement:

Exert best efforts to return the instruments to operable status within 30
days and, if unsuccessful, explain in the next Annual Radioactive
Effluent Release Report why the inoperability was not corrected in a
timely manner in accordance with Technical Specification 5.6.3 and,

Effluent releases via this pathway may continue provided that, grab
samples are collected and composited three times per week and analyzed
in accordance with Table 2.8-1.

*MCO - Minimum Channels Operable
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TABLE 2.6-1 (continued)
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

H.B. Robinson Steam Electric Plant Unit 2

termination of release upon
exceeding alarm/trip setpoint

Effluent Release

Release Pathway/Instrumentation MCO* Compensatory Measures
7. Condensate Polisher Liquid Waste Monitor 1 With the number of channels operable less than the MCO requirement:
a. Exert best efforts to return the instruments to operable status within 30
a Monitor (R-37) provides automatic days and, if unsuccessful, explain in the next Annual Radioactive

Report why the inoperability was not corrected in a

timely manner in accordance with Technical Specification 5.6.3 and,

b. Effluent releases

via this pathway may continue provided that, once per

24 hours, grab samples are collected and analyzed for gross
radioactivity (beta or gamma) with a lower limit of detection of at least
1.0E-07 pCi/ml or are analyzed for principal gamma emitters consistent

with Table 2.8-1.

*MCO - Minimum Channels Operable
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NOTES TO TABLE 2.6-1

Note 1 Pump curves for Unit 2 operating circulating water pumps may be used to satisfy
this MCO. If no Unit 2 circulating water pumps are operating the pump curves
for circulating water pumps operating in Retired Fossil Plant may be used to |
satisfy this MCO.

Note 2 Deleted
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2.7 Radioactive Liquid Effluent Monitoring Instrumentation - Surveillance
Requirements

Applicability
Applies to the radioactive liquid effluent instrumentation system.
Objective

To ascertain that the radioactive liquid effluent instrumentation system is functioning properly in
order to accurately monitor radioactive liquid effluent releases.

Specification

SURVEILLANCE REQUIREMENTS

2.7.1 Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated operable by performance of the channel check, source check, channel
calibration, and Channel Operational Test operations at the frequencies shown in Table
2.7-1.

Section 2 — Page 2-33
Rev. 35

9-49



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 2.7-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
Pathway/Instruments Channel Source Channel Channel
y Check Check Calibration Operational Test
1. Liquid Radwaste Effluent Line a.
Monitor (R-18) D (Note P R (Note 3) Q (Note 4)
b. Flow rate measurement device 1) N.A. R N.A.
2. Steam Generator Blowdown Effluent Line a.
Monitor (R-19A) D R (Note 3) Q (Note 4)
(R-19B) D M R (Note 3) Q (Note 4)
(R-19C) D R (Note 3) Q (Note 4)
b. Flow rate measurement devices for
measuring flow of sample to R-19 (Note 2) N.A. N.A. N.A.
c. Flow rate measuring devices for each steam
generator blowdown line (Note 2) N.A. R N.A.
3. Containment Fan Cooling Water Monitor
(Service Water Effluent Line)
a. Monitor (R-16) D M R (Note 3) Q (Note 5)
4, Tank Level Indicating Devices
a. Refueling Water Storage Tank b. D N.A. R Q
Monitor Tanks A & B D* N.A. R Q
c. Waste Condensate Tanks CD & E D* N.A. R Q
5. Condensate Polisher Waste Monitor (R-37) D M R Q

* During liquid additions to the tank
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NOTES TO TABLE 2.7-1

The channel check shall consist of verifying indication of flow at least once
during each batch type release or shall consist of verifying indication of flow at
least once per 24 hours for continuous type releases.

The channel check shall consist of verifying indication of flow at least once
during each batch type release or shall consist of verifying indication of flow at
least once per 24 hours for continuous releases, except during steam generator
drain at cold shutdown.

The channel calibration shall be performed using one or more of the reference
standards certified by the National Institute of Standards and Technology (NIST)
or using standards that have been obtained from suppliers that participate in
measurement assurance activities or otherwise NIST traceable.

The Channel Operational Test shall also demonstrate that automatic isolation of
this pathway and Control Room alarm annunciation occur if any of the following
conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Power failure.
3. Instrument controls not set in operate mode.

The Channel Operational Test shall also demonstrate that Control Room alarm
annunciation occurs if any of the following conditions exists:

1. Instrument indicates measured levels above the alarm setpoint.
2. Power failure.

3. Instrument indicates a downscale failure.

4. Instrument controls not set in operate mode.

NOTATION

Completed prior to making a radioactive materials release
At least once per 24 hours

At least once per 7 days

Not applicable

At least once per 31 days

At least once per 18 months

At least once per 92 days
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Radioactive Liquid Effluents Sampling and Analysis Requirements

Applicability

Applies to the monitoring of radioactive liquid effluents.

Objective

To ascertain that radioactive liquid effluent releases are being maintained as low as reasonably
achievable and within allowable limits.

Specification

SURVEILLANCE REQUIREMENTS

2.8.1

2.8.2

2.83

2.8.4

The radioactivity content of each batch of radioactive liquid waste to be discharge shall
be determined prior to release by sampling and analysis in accordance with Table 2.8-1.
The results of pre-release analyses shall be used with the calculative methods in the
ODCM to assure that the concentration at the point of release to the unrestricted area is
maintained within the limits of Specification 2.2.1.

Analyses of samples composited from batch releases shall be performed in accordance
with Table 2.8-1. The results of the post-release analyses shall be used with the
calculative methods in the ODCM to assure that the concentrations at the point of release
were maintained within the limits of Specification 2.2.1.

The concentration of radioactive materials in liquid effluents discharged from continuous
release points shall be determined by collection and analysis of samples in accordance
with Table 2.8-1. The results of the analyses shall be used with the calculative methods in
the ODCM to assure that the concentrations at the point of release are maintained within
the limits of Specification 2.2.1.

Dose Calculations: Cumulative dose commitments for the current calendar quarter and
calendar year from liquid effluents shall be determined in accordance with the ODCM
once per 31 days.
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TABLE 2.8-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

. .. . . .. Required
peoffeias | Samine | Minimn s | Reaid Actviy | S
q y q y y uCi/ml
Batch Waste .
e e Principal Gamma
Releases " P p Elflitters c SE-07
Grab Sample on Grab Sample -131 1E-06
) P M Dissolved and
Monitor Tanks Grab Sample Entrained Gases 1E-05
One Batch/M on Grab Sample (gamma emitters)
P
M Tritium " 1E-05
Waste Condensate Grab Sample
Tanks Each Batch and on Composite
. d
Composited Gross Alpha 1E-07
P
Drainage of Q Sr-89, Sr-90 5E-08
Systems Grab Sample .
¥ Each Batch and on Composite
Composited ¢ Fe-55 1E-06
Continuous o
Releases € /W W Prlnmpal Gacrnima SE-07
Emitters ~°
Grab Sample on Composite :
I-131 1E-06
Steam Generator M M ED;ssglvgdGand
Blowdown ntraine ases 1E-05
Grab Sample on Grab Sample .
(gamma emitters)
3/W e
Condensate M Tritium 1E-05
Polisher Waste Grab Sample and )
Water Discharge Composited ' on Composite
Gross Alpha 1E-07
3/W
Settling Ponds £ Q Sr-89, Sr-90 5E-08
Grab Sample and on Composite
Composited P
Fe-55 1E-06
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TABLE NOTATION

The LLD is defined, for purposes of these specifications, as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background,
that will be detected with 95% probability with only 5% probability of falsely concluding
that a blank observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:
4.66 * S,
E xV % 2.22x10° Y x e=~44t

LLD =

where:

LLD is the "a priori" lower limit of detection as defined above, as microcuries per unit
mass or volume,

Sy, is the standard deviation of the background counting rate or of the counting rate of a
blank sample as appropriate, as counts per minute,

E is the counting efficiency, as counts per disintegration,

V is the sample size in units of mass or volume,

2.22x10° is the number of disintegrations per minute per microcurie,
Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide, and

At for plant effluents is the elapsed time between the midpoint of sample collection and
time of counting.

Typical values of efficiency (E), volume/mass (V), chemical yield (Y), and radionuclide
decay correction time (At) are to be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an a posteriori (after the
fact) limit for a particular measurement.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling
for analyses each batch shall be isolated and thoroughly mixed whenever possible, to
assure representative sampling. Residual liquids in systems such as feedwater heaters
and lines cannot be thoroughly mixed for representative samples of their respective
system. Grab samples from these systems will be accepted as representative of their
respective system.
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The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Mn-54, Fe-59, Co-58, Co0-60, Zn-65, M0-99, Cs-134, Cs-137,
Ce-141, and Ce-144. This list does not mean that only these nuclides are to be detected
and reported. Other peaks which are measurable and identifiable, together with the above
nuclides, shall also be identified and reported.

A composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste discharged and in which the method of sampling employed
results in a specimen which is representative of the liquids released.

A continuous release is the discharge of liquid wastes of a nondiscrete volume; e.g., from
a system that has an input flow during the continuous release.

Grab sample of continuous flows taken for compositing purposes will be taken in
volumes proportional to the existing flow rate of the system in a manner described in the
ODCM.

Normal grab sampling for the Condensate Polisher Waste Water Discharge & Settling
Ponds is performed by an automatic composite sampler on the discharge line in lieu of
three times per week sampling. If composite sampler is rendered inoperable, manual grab
samples should be collected and composited.

In lieu of a tritium analysis being performed on a batch tank composite sample, each
individual release may be analyzed for tritium.

For continuous releases, where a periodic grab sample is performed, a gamma or tritium
analysis may be performed on each sample in lieu of a composite analysis.

NOTATION

Completed prior to making a radioactive materials release
At least once per 7 days

At least once per 31 days

At least once per 92 days

3 times per week
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2.9 Liquid Radwaste Treatment System

Applicability

Applies to the liquid radwaste treatment system.

Objective

To define the operating requirements for the liquid radwaste treatment system and to ascertain

that the concentration of radioactive materials in the liquid waste treatment system is maintained
as low as reasonably achievable and within allowable limits.

Specification

CONTROLS

2.9.1 The appropriate portions of the Liquid Radwaste Treatment System shall be maintained
and used to reduce the concentrations of radioactive materials in liquid wastes prior to
their discharge when the projected dose commitments, due to the release of radioactive
liquid effluents to unrestricted areas (See Figure 7-1) when averaged over a calendar
quarter, would exceed 0.2 mrem to the total body or 0.6 mrem to any organ.

ACTIONS

2.9.2 With radioactive liquid wastes being discharged without treatment while in excess of the
limits of ODCM Specification 2.9.1 above, prepare and submit a report to the
Commission in accordance with ODCM Specification 9.3.b.

SURVEILLANCE REQUIREMENTS

2.9.3 Dose commitments from liquid releases shall be projected at least once per 31 days, in
accordance with the ODCM to ensure the provisions of ODCM Specification 2.9.1 are
satisfied when the Liquid Radwaste Treatment System is not in use.
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Bases

Liquid Radwaste Treatment System

The requirements that the appropriate portions of this system be maintained and used when
specified provides assurance that the releases of radioactive materials in liquid effluents will be
kept "as low as reasonably achievable".

This specification implements the requirements of 10 CFR Part 50.36a, General Design Criterion
60 of Appendix A to 10 CFR Part 50 and the design objective given in Section I1.D of Appendix
[ to 10 CFR Part 50. The specified limits governing the use of appropriate portions of the Liquid
Radwaste Treatment System were specified as the dose design objective set forth in Section IL.A
of Appendix I, 10 CFR Part 50, for liquid effluents.
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3.0 GASEOUS EFFLUENTS

3.1 Monitor Alarm Setpoint Determination

This methodology determines the monitor alarm setpoint if the dose rate in the unrestricted areas
due to radionoble gases in the gaseous effluent released from the site to areas at and beyond the
site boundary exceeds 500 mrem/year to the whole body or exceeds 3000 mrem/year to the skin
using a conservative mix (GALE Code).

The methodology described in Section 3.1.2 provides an alternative means to determine monitor
alarm setpoints when an analysis is performed prior to release.

3.1.1 Setpoint Based on Conservative Radionuclide Mix (Ground and Mixed Mode
Releases)

Releases through the steam generator flash tank vent can only occur through this vent when
significant primary-to-secondary leakage exists within the steam generators and the blowdown is
not going through heat recovery. Steam generator blowdown is continuously monitored by
R-19A, R-19B, and R-19C as a liquid pathway. The condenser vacuum pump vent discharges via
plant vent which is monitored by R-14.

The following method applies to gaseous releases via the plant vent when determining the high-
alarm setpoint for the plant vent gas monitor (R-14C) and the Fuel Handling Basement Exhaust
Monitor (R-20), using the GALE code during the following operational conditions:

e Continuous release via the plant vent (R-14C).

e Continuous release via the Fuel Handling Basement Exhaust (R-20).

3.1.1.1 Determine the '"mix" (noble gas radionuclides and composition) of the gaseous

effluent.
5 =
YA
(3.1-1)
where:
S; = The fraction of the total noble gas radioactivity in the gaseous effluent comprised

by noble gas radionuclide '1' for each individual noble gas radionuclide in the
gaseous effluent or the S; from Table 3.1-1 when using GALE Code.

Aj = The radioactivity of noble gas radionuclide 'i' in the gaseous effluent from Table
3.1-1 (Ci/yr).
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3.1.1.2 Determine the Q,, the maximum acceptable total release rate (uCi/sec) of all noble
gas radionuclides in the gaseous effluent based upon the whole body exposure limit
of 500 mrem/year by:

0, = 500
" (/Q) * XK * S)
(3.1-2)
where:
(m) = The highest calculated annual average relative dispersion factor for any area at
or beyond the unrestricted area boundary for all sectors (sec/m’).

= 8.1E-05 sec/m’ (Continuous Ground Release) from Table A-1, Appendix A.

= 9.9E-07 sec/m’ (Mixed Mode Release) from Table A-10, Appendix A.
K = The total whole body dose factor due to gamma emissions from noble gas

radionuclide 'i' from Table 3.1-2 (mrem/yr per pCi/m?).

3.1.1.3 Determine the Q. the maximum acceptable release rate (nCi/sec) of all gas
radionuclides in the gaseous effluent based upon the skin exposure limit of 3000
mrem/year by:

0, = 3000
" (/Q) * Tl + 1.11M) = S;]
(3.1-3)
where:
Li+1.11M; =  The total skin dose factor due to emissions from noble gas radionuclide 'i'

from Table 3.1-2 (mrem/yr per ;,tCi/m3).

3.1.1.4 Determine the C,, the maximum acceptable total radioactivity concentration
(pCi/cm3) of all noble gas radionuclides in the gaseous effluent.

212x107% % Qyy

m F * T * S
(3.1-4)
NOTE: Use the lower of the Q,, values obtained in Sections 3.1.1.2 and 3.1.1.3. This will
protect both the skin and total body from being exposed to the limit.
where:
T = Fraction of the radioactivity from the site that may be released via the

monitored pathway to ensure that the site boundary limit is not exceeded
due to simultaneous releases from several pathways (dimensionless).

= 0.92 for Plant Vent Gas Monitor (R-14C).

= 0.05 for the Fuel Handling Basement Exhaust Monitor (R-20).

Section 3 — Page 3-2
Rev. 35

9-59



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

F = The maximum acceptable effluent flow rate at the point of release (cfm).
60,600 cfm for plant vent.
= 10,200 cfm for the fuel-handling building.

2.12x10° = Unit conversion constant to convert pCi/sec/cfim to pCi/cm”.
= sec—ft3
min—cm3
S = 0.5, an engineering factor used to provide a margin of safety for cumulated

measurement uncertainties (dimensionless).

3.1.1.5 Determine CR, the calculated monitor count rate above background attributed to
the noble gas radionuclides (cpm) by:

CR=Cy,*E,
(3.1-5)
where:

Em = Obtained from the applicable effluent monitor efficiency curve located in
the Station Curve Book. Use the radioactivity concentration 'Cy,' to find CR.

3.1.1.6 Determine HSP, the monitor high-alarm setpoint including background (cpm) by:
HSP = CR + background

(3.1-6)
3.1.2 Setpoint Based on Sample Analysis Prior to Release

The following method applies to gaseous releases when determining the high-alarm setpoint with
prior sample analysis and using the maximum acceptable effluent flow rate at the point of
release. The method applies to the following conditions.

Batch Releases
e Containment purge.*
e Containment pressure relief.
e Waste gas decay tanks.

Continuous Releases
e Plant vent.
Fuel handling basement exhaust.
Environmental and Radiation Control Building Hood Exhaust.
Containment purge.
Radwaste Building exhaust vent.

* . . . . .
Batch containment purge is considered as one volume of containment air removed.
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3.1.2.1 Determine R;, the noble gas release rate (uCi/sec) for radionuclide "i':

where:

472

R, =472%C;* F

(3.1-7)

A conversion factor to convert c¢fim to cm?/sec.

The radioactivity concentration of noble gas radionuclide 'i' from analysis of
gaseous effluent from the Plant Vent (stack), Fuel Handling Basement Exhaust,
Environmental & Radiation Control (E&RC) Building Hood Exhaust, Radwaste
Building Exhaust Vent and the Containment Vessel when R-12 is sampling from
the Containment. If there are no isotopes identified in the sample, the EC for
Xe-133 may be used as an actual value for the purpose of the setpoint

calculation (uCi/cm?).

Containment Purge: Used for R-14 or R-12 when R-11/12 aligned to the Plant Vent.

0.366

0.634

Containment Pressure Relief: Used for R-14 or R-12 when R-11/12 aligned to the Plant Vent.

0.040

0.960

(“—C; from analysis of Containment Vent * 0.366) + (“—C; from analysis of Plant Vent * 0.634)
cm cm

Dilution correction factor for C.V. Purge.
35,000 cfm

(60,600+35,000) cfm

Dilution correction factor for Plant Vent during C.V. Purge.
60,600 cfm

(60,600+35,000) cfm

(”—C; from analysis of Containment Vent * 0.040) + (”—C; from analysis of Plant Vent 0.960)
cm cm

Dilution correction factor for C.V. Pressure Relief.
2,500T cfm
(60,600+2,500%) cfm

Dilution correction factor for Plant Vent during C.V. Pressure Relief.
60,600 cfm

(60,600+2,500%) cfm

2,500 CFM - Refer to Appendix B.3 for additional information
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Waste Gas Decay Tanks (WGDT).

0.0016

0.9984

(“—C; from analysis of WGDT = 0.0016) + (“—C; from analysis of Plant Vent * 0.9984)
cm cm

Dilution correction factor for WGDT.
100 cfm

(60,600+100) cfm

Dilution correction factor for Plant Vent during WGDT Release.
60,600 cfm

(60,600+100) cfm

WGDT during Containment Purge.

0.001

0.633

0.366

(uCi3 from analysis of WGDT = 0_001) (uCis from analysis of Plant Vent * 0.633) n
¢ i cm
(—“C; from analysis of C.V.x 0.366)

cm

Dilution correction factor for WGDT during a Continuous C.V. Purge and Plant

Vent Release.
100 cfm

(60,600+35,000+100) cfm

Dilution correction factor for Plant Vent during a Continuous C.V. Purge and

Plant Vent Release.
60,600 cfm

(60,600+35,000+100) cfm

Dilution correction factor for Continuous C.V. Purge during WGDT Release.
35,000 cfm

(60,600+35,000+100) cfm

The maximum acceptable effluent flow rate at the point of release (cfm)

60,600 CFM for the plant vent

10,200 CFM for the fuel handling basement exhaust

11,500 CFM for the E&RC building hood exhaust

15,000 CFM for the Radwaste Building exhaust vent

60,700 CFM for the waste gas decay tank

95,700 CFM for the WGDT during a continuous containment vessel purge
95,600 CFM for the containment vessel purge plus plant vent (R-14 or R-12
when R-11/12 is sampling from the Plant Vent)

63,100 CFM for the containment vessel pressure relief (R-14 or R-12 when
R-11/12 is sampling from the Plant Vent)

35,000 CFM for containment vessel purge or continuous release (R-12 when
R-11/12 is sampling from the Containment Vessel)

2,500 CFM for containment vessel pressure relief releases (R-12 when R-11/12
is sampling from the Containment Vessel)

2,500 CFM - Refer to Appendix B.3 for additional information
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3.1.2.2 Determine the monitor alarm setpoint based on total body and skin dose rate:

a.

where:

(x/Q)

where:

Li + 1.11M;

Determine dose rate for total body (mrem/yr).

DRr = (x/Q) * ) (K;*Ro)
l (3.1-8)

The highest calculated annual average relative dispersion factor for any area
at or beyond the unrestricted area boundary for all sectors from Appendix A
(sec/m’).

8.1E-05 sec/m’ (continuous ground release) from Table A-1, Appendix A.
To be conservative this can be used for all releases.

9.9E-07 sec/m’ (continuous mixed mode release) from Table A-10,
Appendix A, only with upper wind speeds of <9 mph.

5.1E-05 sec/m’ (batch ground release) from Table A-7, Appendix A.
2.9E-06 sec/m’ (batch mixed mode release) from Table A-16, Appendix A.

The total whole body dose factor due to gamma emissions from noble gas
radionuclide "' from Table 3.1-2 (mrem/yr per pCi/m?).

Determine dose rate for skin (mrem/yr).

DRgx = (m) * Z[(Li + 1.11M;) * R;]
l (3.1-9)

The total skin dose factor for noble gas emission 'i' radionuclide from Table
3.1-2 (mrem/yr per pCi/m’).
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Determine the noble gas emission Projected Dose Rate Ratio (PDRR) for Total Body
and Skin.

DR7p
PDRR;p = ——
B ™ 500 ( :
3.1-10
PDRR¢; = DRsk
SK73000 ( :
3.1-11

= The allowable total body dose rate due to noble gas gamma emissions (mrem/yr).
= The allowable skin dose rate due to noble gas beta emissions (mrem/yr).

Determine the maximum monitor setpoint concentration (nCi/cm®) for total body and
skin.

i Ci

Maximum Monitor Total Body Setpoint = m * S * Ty
(3.1-12)
- C.
Maximum Monitor Skin Setpoint = m *S* Ty
(3.1-13)

= 0.5, an engineering factor used to provide a margin of safety for cumulative
uncertainties of measurements (dimensionless).

= Fraction of the radioactivity from the site that may be released via the monitored
pathway to ensure that the site boundary limit is not exceeded due to simultaneous
releases from several pathways (dimensionless).

= 0.92 for the Plant Vent Gas Monitor (R-14C).

= 0.05 for the Fuel Handling Basement Exhaust Monitor (R-20).

= 0.01 for other potential release points.

= 0.01 for the E&RC Building Hood Exhaust Monitor (R-22).

= 0.01 for the Radwaste Building exhaust vent Monitor (R-23).

= 0.81 for C.V. releases via R-11 and R-12.
[ This indicates 0.81 of 10 CFR 20 limits for Containment releases and is also
monitored by R-14C. 0.92 =0.81 +0.11 (Normal Plant Releases) |
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e. Determine the maximum monitor setpoint (cpm) for total body (S;) and skin (S;).

_ Maximum Monitor Total Body Setpoint

S = + Bk
t Monitor Ef ficiency g
(3.1-14)
_ Maximum Monitor Skin Setpoint Bk
S Monitor Ef ficiency g
(3.1-15)
where:
Monitor = Obtained from the applicable effluent monitor efficiency curve located in the
Efficiency Station Curve Book. Use the radioactivity concentration (pnCi/cc) to find
(CPM).
Bkg = The monitor background (CPM)
f. Determine the actual gaseous monitor setpoint:

The setpoints that were determined based on the dose rate limits to the total body (S;) and to the
skin (Ss) are compared and the lesser value is used as the actual setpoint.
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TABLE 3.1-1
GASEOUS SOURCE TERMS"

Plant Vent Release! Condenser Vaczuum Containment Pu.rge or Waste Gas Pecay

- Pump Vent* Pressure Relief Tanks™
Radionuclide | A; (Ci/yr) S; A; (Cilyr) S; A; (Cilyr) S; A; (Cilyr) S;
Kr-85m 2.0E+00 5.26E-02 1.0E+00 | 4.35E-02 0.00 0.00 0.00 0.00
Kr-85 0.00 0.00 0.00 0.00 0.00 0.00 1.6E+02 | 8.00E-01
Kr-87 1.0E+00 2.63E-02 0.00 0.00 0.00 0.00 0.00 0.00
Kr-88 3.0E+00 7.89E-02 2.0E+00 8.70E-02 1.0E+00 | 2.90E-03 0.00 0.00
Xe-131m 0.00 0.00 0.00 0.00 1.0E+00 | 2.90E-03 | 9.0E+00 | 4.50E-02
Xe-133m 0.00 0.00 0.00 0.00 4.0E+00 | 1.16E-02 0.00 0.00
Xe-133 2.8E+01 7.37E-01 1.8E+01 7.83E-01 3.1E+02 | 8.99E-01 | 3.1E+01 1.55E-01
Xe-135 4.0E+00 1.05E-01 2.0E+00 8.70E-02 4.0E+00 | 1.16E-02 0.00 0.00
Ar-41 0.00 0.00 0.00 0.00 2.5E+01 | 7.25E-02 0.00 0.00
TOTAL 3.8E+01 2.3E+01 3.45E+02 2.0E+02

" Source terms are based upon GALE Code (not actual releases) from the evaluation of H.B.
Robinson Unit 2 to demonstrate conformance to the design objectives of 10 CFR 50, Appendix I,
Table 2-4. These values are only for routine releases and not for a complete inventory of gases in
an emergency.

! These values are used to determine the monitor alarm setpoints for the Plant Vent Gas Monitor

(R-14C).

? These values are used to determine the monitor alarm setpoint for the Condenser Vacuum Pump
Vent Monitor (R-15). R-15 is a process monitor and its effluents are monitored by R-14C. This
column is intentionally left for reference.

3 These values are used to determine the monitor alarm setpoint for the Fuel Handling Basement
Exhaust Monitor (R-20).
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Radionuclide

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Xe-139
Ar-41

*Regulatory Guide 1.109, October 1977, Table B-1, times (1.0E+06 pCi/uCi).

Attachment 9

H.B. Robinson Steam Electric Plant Unit 2

Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.1-2

DOSE FACTORS AND CONSTANTS"

Total Whole Body Dose Total Skin Dose Factor
Factor (Kj) L+ 1.11 M)

(mrem/yr per pCi/m") (mrem/yr per pCi/m")
7.56E-02 2.12E+01
1.17E+03 2.81E+03
1.61E+01 1.36E+03
5.92E+03 1.65E+04
1.47E+04 1.91E+04
1.66E+04 2.91E+04
1.56E+04 2.52E+04
9.15E+01 6.48E+02
2.51E+02 1.35E+03
2.94E+02 6.94E+02
3.12E+03 4.41E+03
1.81E+03 3.97E+03
1.42E+03 1.39E+04
8.83E+03 1.43E+04

0.00 0.00

8.84E+03 1.29E+04
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3.2 Requirements for Compliance with 10 CFR 20 (Gaseous)

Applicability
Applies to radioactive materials in gaseous effluents released from the site to unrestricted areas.
Objective

To define the dose rate limits for radioactive materials in gaseous effluents released to
unrestricted areas.

Specification

CONTROLS

3.2.1 The dose rate due to radioactive materials in gaseous effluents released from the site
boundary (see Figure 7-1) shall be limited to the following:

a. For radionoble gases: < 500 mrem/yr to total body, < 3000 mrem/yr to skin
AND
b. For I-131, I-133, and tritium, and for all radioactive materials in particulate form,
inhalation pathway only, with half-lives greater than 8 days: < 1500 mrem/yr to
any organ.
ACTIONS

3.2.2 With the dose rate(s) exceeding the above limits, without delay decrease the release rate
to within the above limits. In addition, a notification must be made to the Commission in
accordance with 10 CFR 50.72 and 10 CFR 50.73.

BASES

Compliance With 10 CFR Part 20 - Radioactive Materials in Gaseous Effluents

This specification is provided to ensure that the dose rate at any time at the site boundary from
gaseous effluents from H. B. Robinson Unit No. 2 will be within the annual dose limits of 10
CFR Part 20 for unrestricted areas. The annual dose limits are the doses associated with the
concentrations of 10 CFR Part 20 Appendix B, Table 2, Column 1. These limits provide
reasonable assurance that radioactive material discharged in gaseous effluents will result in the
exposure of individuals outside the site boundary, to annual average concentrations within the
limits specified in Appendix B Table 2 of 10 CFR Part 20, (10 CFR Part 20.1302). For
individuals who may at times be within the site boundary, the occupancy of the individual will
be sufficiently low to compensate for any increase in the atmospheric diffusion factor above that
for the site boundary unrestricted area. The specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rate equivalents above background to an individual in
unrestricted areas to < 500 mrem/year to the total body or to <3000 mrem/year to the skin.
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3.3 Compliance with 10 CFR 20 (Gaseous)

3.3.1 Noble Gases

The gaseous effluent monitors setpoints are utilized to show compliance with 10 CFR 20 for
noble gases. However, because they are based upon a conservative mix of radionuclides, the
possibility exists that the setpoints could be exceeded and yet 10 CFR 20 limits may actually be
met. Therefore, the following methodology has been provided in the event that if the alarm trip
setpoints are exceeded, a determination may be made as to whether the actual releases have
exceeded 10 CFR 20.

The dose rate in unrestricted areas resulting from noble gas effluents is limited to 500 mrem/year
to the total body and 3000 mrem/year to the skin. Based upon NRC Regulatory Guide 1.109,
Revision 1, and NUREG 0133, the following are used to show compliance with 10 CFR 20.

Sp * 2 [Ki * ((m)v * Qpp + (m)e * Qie)] < 500 mrem/yr

4

(3.3-1)
Sp * z |+ 1.11M) « ((27Q),, * Qww + (X7Q), * Ose )| < 3000 mrem/yr

13
(3.3-2)
where:

(m) = Annual average relative dilution for plant vent releases at the site boundary
v (sec/m’).
= From Table A-1 for ground level releases used for additional conservatism.
= From Table A-10 for mixed mode releases.

(m)e = Annual average relative dilution for the Fuel Handling Basement Exhaust,
the Environmental and Radiation Control Building Exhaust, and Radwaste
Building Exhaust releases at the site boundary (sec/m”).
= From Table A-1 for ground level releases.

K = The total body dose factor due to gamma emissions for noble gas
radionuclide 'i' (mrem/year per pCi/m?).

L; = The skin dose factor due to beta emissions for noble gas radionuclide '1'
(mrem/year per pCi/m”).

M; = The air dose factor due to gamma emissions for noble gas radionuclide 'i'
(mrad/year per uCi/m?).

1.11 = The ratio of the tissue to air absorption coefficients over the energy range of
the photon of interest (mrem/mrad). (reference NRC Regulatory Guide
1.109, Revision 1)
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Qie = The release rate of noble gas radionuclide '1' in gaseous effluents from the
radwaste building exhaust vent, fuel handling basement exhaust, and the
environmental and radiation control building hood exhaust (uCi/sec).

Qiv = The release rate of noble gas radionuclide '1' in gaseous effluents from the
plant vent (uCi/sec).
Sk = 1.0, shielding factor accounting for the dose reduction due to shielding

provided by residential structures (dimensionless).

The determination of limiting location for implementation of 10CFR20 for noble gases is a
function of the radionuclide mix, release rate, and the meteorology. For the most limiting
location, the radionuclide mix will be based on sample analysis of the effluent gases.

The y/Q value utilized in the equations for implementation of 10 CFR 20 is based upon the
maximum long-term annual average (X/_Q) in the unrestricted area. Table 3.3-2 presents the
distances from HBR to the nearest area for each of the 16 sectors as well as to the nearest
residence, vegetable garden, cow, goat, and beef animal. Long-term annual average (X/_Q) values
for the HBR release points to the special locations in Table 3.3-2 are presented in Appendix A.
A description of their derivation is also provided in this appendix.

To select the limiting location, the highest annual average (X/_Q) value for the ground level
releases and the mixed mode releases was used. Since mixed mode releases may not necessarily
decrease with distance (i.e., the site boundary may not have the highest (m)value), long-term

annual average (X/_Q) values, calculated at the midpoint of 10 standard distances as given in
Appendix A were also considered. For HBR, mixed mode release x/Q values decrease with
distance for all directions except the WNW, NW, and NNW so that the maximum site boundary
¥/Q is usually greater at the site boundary than at distances greater than the site boundary. In
addition, the maximum site boundary y/Q for both the ground level and mixed mode releases
occurs at the SSE site boundary. Therefore, the limiting location for implementation of 10 CFR
20 for noble gases is the SSE site boundary.

Values for K;, L;, and M;, which were used in the determination of the limiting location and
which are to be used by HBR in Expressions 3.3-1 and 3.3-2 to show compliance with 10CFR20,
are presented in Table 3.3-3. These values were taken from Table B-1 of NRC Regulatory Guide
1.109, Revision 1. The values have been multiplied by 1.0E+06 to convert picocuries to
microcuries for use in equations 3.3-1 and 3.3-2.
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3.3.2 Radioiodines, Particulates, and Tritium

The dose rate in an unrestricted area resulting from the release of radioiodines, tritium, and
particulates with half-lives > 8 days is limited to 1500 mrem/yr to any organ. Based upon
NUREG 0133, the following is used to show compliance with 10 CFR 20:

Z [Pil * ((m)v * Qp + ()(/—Q)e * Qie)] < 1500 mrem/yr

(3.3-3)
where:

Pi = The dose parameter for lodine-131, lodine-133, tritium, and all radionuclides
in particulate form with half-lives > 8 days for the inhalation pathway only in
the most restrictive sector. The dose factor is based on the most restrictive
group (child) and most restrictive organ at the SITE BOUNDARY (see Table
3.3-4) (mrem/yr per pCi/m’).

(m) = Annual average relative dilution for plant vent releases at the site boundary

v (sec/m’).
Qiv = Release rate of radionuclide 'i' from the plant vent (uCi/sec).
(m) = Annual average relative dilution for fuel handling building basement exhaust,
¢ environmental and radiation control building exhaust, and radwaste building
exhaust vent releases at the site boundary (sec/m”).
Qie = The release rate of radionuclide 'i' from the radwaste building exhaust vent,

fuel handling basement exhaust, and the environmental and radiation control
building hood exhaust (uCi/sec).

In the calculation to show compliance with 10 CFR 20, only the inhalation is considered. A
description of the methodology used in calculating the P; values is presented in Appendix B.
Compliance with 10 CFR 20 is achieved if the dose rate via inhalation pathway to a child is
<1500 mrem/year.
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Isotope
Kr-85m

Kr-85
Kr-87
Kr-88
Xe-131m
Xe-133m
Xe-133
Xe-135
I-131
I-133
Mn-54
Fe-59
Co-58
Co-60
Sr-89
Sr-90

Cs-134

Total
3.0E+00

1.6E+02
1.0E+00
6.0E+00
1.0E+01
4.0E+00
3.9E+02
1.0E+01
5.9E-02
9.8E-02
4.7E-03
1.6E-03
1.6E-02
7.3E-03
3.4E-04
6.3E-05

4.7E-03

TABLE 3.3-1
RELEASES FROM H.B. ROBINSON UNIT NO. 2°
(Cilyr)
Condenser Vacuum
Plant Vent Pump Vent

Qv Q.
2.0E+00 1.0E+00
1.6E+02 0.00
1.0E+00 0.00
4.0E+00 2.0E+00
1.0E+01 0.00
4.0E+00 0.00
3.7E+02 1.8E+01
8.0E+00 2.0E+00
3.6E-02 2.3E-02
5.4E-02 3.4E-02
4.7E-03 0.00
1.6E-03 0.00
1.6E-02 0.00
7.3E-03 0.00
3.4E-04 0.00
6.3E-05 0.00
4.7E-03 0.00
7.8E-03 0.00

Cs-137

" Calculations based upon GALE Code and do not reflect actual release data from the Evaluation
Conformance to the Design Objectives of 10CFR50, Appendix 1. These values are only for

7.8E-03

routine releases and not for a complete inventory of gases in an emergency. Condenser vacuum
pump vent is intentionally left in for reference.
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Sector
NNE
NE
ENE
E

ESE
SE
SSE

S
SSW
SW
WSwW
w
WNW
NWwW
NNW
N
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TABLE 3.3-2

DISTANCE TO SPECIAL LOCATIONS FOR THE H.B. ROBINSON PLANT (MILES)

Site Nearest
Boundary Milk Cow Milk Goat Meat Animal Resident
1.26 - - 1.65 1.3
1.01 - - 1.16 1.2
0.86 - - 2.41 0.9
0.61 4.2 - 3.12 0.8
0.50 - - 1.99 0.6
0.29 - - - 0.3
0.26 - - - 0.3
0.28 - - 2.32 0.3
0.29 - - 2.08 0.3
0.36 - 2.5 2.27 0.4
0.36 - - 2.69 0.4
0.50 - - 3.97 0.6
0.55 - - 4.07 0.7
1.23 - - 1.60 1.3
1.89 - - 2.84 2.9
1.94 - - 2.93 2.9

" Milk is not presently used for human consumption.
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TABLE 3.3-3 i}
DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS-

Total Body Dose Factor Skin Dose Factor ~ Gamma Air Dose Factor Beta Air Dose Factor

K L; M; N;
Radionuclide (mrem/yr per uCi/m®)  (mrem/yr per uCi/m*)  (mrad/yr per uCi/m®)  (mrad/yr per pCi/m?)
Kr-83m 7.56E-02 1.93E+01 2.88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

" The listed dose factors are for radionuclides that may be detected in gaseous effluents.

Section 3 — Page 3-17

Rev. 35
9-74



Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
I-131
1-132
1-133
1-134
I-135
CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
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Period 1/1/2017 - 12/31/2017

P; VALUES FOR A CHILD FOR H.B. ROBINSON UNIT NO. 2!

Pi Bone

0.00E+00
6.96E+03
1.61E+04
0.00E+00
0.00E+00
0.00E+00
4.74E+04
2.07E+04
0.00E+00
0.00E+00
0.00E+00
2.99E+00
0.00E+00
4.26E+04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.99E+05
1.01E+08
1.21E+02
1.31E+01
5.07E-01

9.14E+05
2.04E+01
1.86E+02
1.90E+05
1.88E+02
2.35E+04
4.29E-01

0.00E+00
1.78E-03
8.10E-05
2.79E+03
1.53E+00
1.36E+05
1.69E+04
8.99E+03
5.74E+04
9.84E+04
1.92E+04
9.77E-02
1.34E+02
4.81E+02
4.81E+04
2.12E+03
1.66E+04
1.17E+03
4.92E+03
6.51E+05
6.51E+04
9.07E+05
6.33E+02
1.84E+00
7.40E+04
4.99E-02
6.44E+02
1.29E+00
3.92E+04
3.66E+02

Pj Liver

1.12E+03
0.00E+00
1.61E+04
0.00E+00
4.29E+04
1.66E+00
2.52E+04
3.34E+04
9.03E+02
1.77E+03
1.31E+04
2.96E-01

1.99E+00
1.13E+05
0.00E+00
0.00E+00
0.00E+00
1.98E+05
5.62E+02
3.45E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.18E+04
2.72E+01
9.18E+03
7.70E-02
1.72E+02
3.48E-03
8.51E-05
0.00E+00
0.00E+00
0.00E+00
1.14E+04
2.90E+02
7.40E+02
7.59E+02
6.85E+03
3.50E-02
5.92E+01
2.72E+02
4.81E+04
4.07E+03
2.03E+04
2.16E+03
8.73E+03
1.01E+06
1.71E+05
8.25E+05
8.40E+02
9.84E-04
6.48E+01
3.60E-05
2.25E+02
4.11E-01

1.95E+04
1.99E+02

TABLE 3.3-4
Pj T.Body Pj Thyroid Pj Kidney
1.12E+03 1.12E+03 1.12E+03
6.85E+02 0.00E+00 0.00E+00
1.61E+04 1.61E+04 1.61E+04
1.54E+02 8.55E+01 2.43E+01
9.51E+03 0.00E+00 1.00E+04
3.12E-01 0.00E+00 1.67E+00
7.77E+03 0.00E+00 0.00E+00
1.67E+04 0.00E+00 0.00E+00
1.07E+03 0.00E+00 0.00E+00
3.16E+03 0.00E+00 0.00E+00
2.26E+04 0.00E+00 0.00E+00
1.64E-01 0.00E+00 0.00E+00
1.07E+00 0.00E+00 6.03E+00
7.03E+04 0.00E+00 7.14E+04
2.09E+04 0.00E+00 0.00E+00
4.74E+02 0.00E+00 0.00E+00
5.48E+02 0.00E+00 0.00E+00
1.14E+05 0.00E+00 0.00E+00
3.66E+02 0.00E+00 0.00E+00
2.90E+02 0.00E+00 0.00E+00
1.72E+04 0.00E+00 0.00E+00
6.44E+06 0.00E+00 0.00E+00
4.59E+00 0.00E+00 0.00E+00
5.25E-01 0.00E+00 0.00E+00
1.84E-02 0.00E+00 0.00E+00
2.44E+04 0.00E+00 0.00E+00
5.81E-01 0.00E+00 0.00E+00
5.11E+00 0.00E+00 0.00E+00
3.70E+04 0.00E+00 5.96E+04
1.60E+01 0.00E+00 3.88E+01
6.55E+03 0.00E+00 8.62E+03
3.50E-02 0.00E+00 8.55E-02
4.25E+01 0.00E+00 3.92E+02
5.77E-02 0.00E+00 5.07E-02
1.08E-03 0.00E+00 1.45E-03
1.07E+03 0.00E+00 7.03E+03
5.55E-01 0.00E+00 1.34E+00
1.69E+04 0.00E+00 1.84E+05
9.14E+03 0.00E+00 2.12E+04
9.81E+03 1.19E+02 2.03E+02
2.00E+04 1.26E+02 0.00E+00
2.07E+04 9.10E+01 0.00E+00
3.04E+03 6.33E+03 5.03E+04
2.38E-02 7.14E-02 2.57E-01
5.07E+01 9.77E+01 4.00E+02
2.63E+02 3.17E+02 1.77E+03
2.73E+04 1.62E+07 7.88E+04
1.88E+03 1.94E+05 6.25E+03
7.70E+03 3.85E+06 3.38E+04
9.95E+02 5.07E+04 3.30E+03
4.14E+03 7.92E+05 1.34E+04
2.25E+05 0.00E+00 3.30E+05
1.16E+05 0.00E+00 9.55E+04
1.28E+05 0.00E+00 2.82E+05
5.55E+02 0.00E+00 6.22E+02
5.36E-02 0.00E+00 8.62E-04
4.33E+03 0.00E+00 2.11E+01
2.79E-03 0.00E+00 2.91E-05
7.55E+01 0.00E+00 0.00E+00
1.29E-01 0.00E+00 0.00E+00
2.90E+03 0.00E+00 8.55E+03
2.87E+01 0.00E+00 8.36E+01
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Pi Lung

1.12E+03
0.00E+00
1.61E+04
1.70E+04
1.58E+06
1.31E+04
1.11E+05
1.27E+06
5.07E+05
1.11E+06
7.07E+06
8.18E+03
9.58E+03
9.95E+05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.16E+06
1.48E+07
5.33E+04
2.40E+04
2.81E+03
2.63E+06
2.39E+04
7.44E+04
2.23E+06
1.13E+05
6.14E+05
3.42E+03
1.35E+05
9.51E+02
5.85E+02
6.62E+05
1.59E+04
1.43E+07
5.48E+06
3.40E+05
3.24E+06
2.32E+06
1.76E+06
2.93E+03
2.06E+05
3.77E+05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.21E+05
1.45E+04
1.04E+05
6.81E+01
5.77E+03
1.74E+06
1.64E+03
1.83E+05
8.70E+03
5.44E+05
1.15E+05

Pj GI-Tract

1.12E+03
1.25E+03
1.61E+04
1.08E+03
2.29E+04
1.23E+05
2.87E+03
7.07E+04
1.32E+04
3.44E+04
9.62E+04
8.40E+04
3.67E+04
1.63E+04
0.00E+00
0.00E+00
0.00E+00
7.99E+03
1.72E+01
1.89E+00
1.67E+05
3.43E+05
1.74E+05
2.42E+05
1.72E+03
1.84E+05
2.39E+05
3.89E+05
6.11E+04
3.51E+05
3.70E+04
2.78E+16
1.27E+05
4.81E+03
1.63E+01
4.48E+04
9.95E+04
4.29E+05
1.00E+05
7.44E+03
1.64E+05
4.03E+04
1.82E+05
2.55E+04
3.08E+05
1.38E+05
2.84E+03
3.20E+03
5.48E+03
9.55E+02
4.44E+03
3.85E+03
4.18E+03
3.62E+03
2.70E+02
5.77E+04
1.02E+05
2.74E+00
2.26E+05
7.59E+04
5.66E+04
1.27E+05

Pi Skin

1.12E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Nuclide

CE-144
PR-144
HF-181
W-187

NP-239

(a)
(b)

(©)

Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

Period 1/1/2017 - 12/31/2017

TABLE 3.3-4 (continued)
P; VALUES FOR A CHILD FOR H.B. ROBINSON UNIT NO. 2!

P; Bone P; Liver P; T.Body P;_Thyroid P; Kidney P; Lung P; GI-Tract P; Skin
6.77E+06 2.12E+06 3.61E+05 0.00E+00 1.17E+06 1.20E+07 3.89E+05 0.00E+00
5.96E-02 1.85E-02 3.00E-03 0.00E+00 9.77E-03 1.57E+03 1.97E+02 0.00E+00
8.33E+04 3.28E+02 8.47E+03 2.76E+02 2.63E+02 7.96E+05 5.29E+04 0.00E+00
1.63E+01 9.66E+00 4.33E+00 0.00E+00 0.00E+00 4.11E+04 9.10E+04 0.00E+00
4.66E+02 3.34E+01 2.35E+01 0.00E+00 9.73E+01 5.81E+04 6.40E+04 0.00E+00

NUREG 0133, Section 5.2.1.1 (Calculation of P; (Inhalation)).

Regulatory Guide 1.109, Table E-5 and Table E-9 (Breathing Rate Constant and

Inhalation dose factors).
Units are mrem/yr per pCi/m’.
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3.4 Requirements for Compliance with 10 CFR 50 (Gaseous)

Applicability
Applies to radionoble gases released in gaseous effluents to unrestricted areas.
Objective

To define the air dose limits of 10 CFR 50 Appendix I for radionoble gases released in gaseous
effluents to unrestricted areas.

Specification

CONTROLS

3.4.1 The air dose commitment due to radionoble gases released in gaseous effluents to areas
at and beyond the site boundary (See Figure 7-1) shall be limited, at all times, to the
following:

a. During any calendar quarter, to <5 mrad for gamma radiation and < 10 mrad for
beta radiation;

b. During any calendar year, to < 10 mrad for gamma radiation and < 20 mrad for
beta radiation.

ACTIONS

3.4.2 With the calculated air dose commitment from radioactive noble gases in gaseous
effluents exceeding any of the limits, prescribed by ODCM Specification 3.4.1 above,
prepare and submit a report to the Commission in accordance with the ODCM
Specification 9.3.
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Bases

Compliance With 10 CFR part 50 - Radionoble Gases

This specification is provided to implement the requirements of Section II.B, III.A and IV.A of
Appendix I, 10 CFR Part 50. The Control implementing the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive material in gaseous effluents will be kept "as
low as reasonable achievable". The Surveillance Requirements implement the requirements in
Section IIILA of Appendix I that conformance with the guides of Appendix I be shown by
calculative procedures based on models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially underestimated. The methods
established in the ODCM for calculating the doses due to the actual release rates of radioactive
noble gases in gaseous effluents are consistent with the methodology provided in the Regulatory
Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I", Revision 1,
October 1977 and Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluents in Routine Releases from Light-Water Cooled Reactors",
Revision 1, July, 1977. The ODCM equations provided for determining the air dose
commitments at the site boundary are based upon historical average atmospheric conditions.
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Compliance with 10 CFR 50 (Gaseous)

3.5.1 Noble Gases

3.5.1.1 Cumulation of Doses

Based upon NUREG 0133, the air dose in the unrestricted area due to noble gases released in
gaseous effluents can be determined by the following equations:

D, = 3.17x107% « z [Mi * [((X/—Q)V * Qw) + ((m),, * in) + ((X/—Q)e * (_?ie)”

i

(3.5-1)

Dy = 3175107« - [N = [((e7Q), * @) + (7)) + ((7@), = @ )|

where:

(x/Q),

in

(3.5-2)

The air dose from gamma radiation (mrad).
The air dose from beta radiation (mrad).

The air dose factor due to gamma emissions for each identified noble gas
radionuclide '1' (mrad/year per uCi/m3).

The air dose factor due to beta emissions for each identified noble gas
radionuclide 'I' (mrad/year per pCi/m?).

The annual average dilution for areas at or beyond the unrestricted area
boundary for long-term plant vent releases, > 500 hrs/year (sec/m”).

From Table A-1 for ground level releases used for conservatism.

From Table A-10 for mixed mode releases.

The dilution for areas at or beyond the unrestricted area boundary for
short-term plant vent releases, < 500 hrs/year (sec/m’).

From Table A-1 for ground level continuous release for conservatism.

From Table A-7 for ground level releases.

From Table A-16 for mixed mode releases.

Annual average relative dilution for fuel handling basement exhaust, the
environmental and radiation control building exhaust, and radwaste building
exhaust vent releases at the site boundary, > 500 hrs/year (sec/m”).

From Table A-1 for ground level releases.

The average release of noble gas radionuclide '1' in gaseous effluents for
long-term vent releases, > 500 hrs/year (uCi).
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Jiv = The average release of noble gas radionuclide 'i' in gaseous releases for
short-term plant releases, < 500 hrs/year (uCi).

Qie = The average release of noble gas radionuclide 'i' in gaseous releases for
long-term fuel handling basement exhaust, the environmental and radiation
control building exhaust, and radwaste building exhaust, > 500 hrs/year

(uC).

3.17x10° The inverse of the number of seconds in a year (sec/year) .

At HBR the limiting location is 0.26 miles SSE. Based upon the tables presented in Appendix A,
substitution of the short-term y/Q value into Equation 3.5-1 yields lower dose value than the
long-term ¥/Q values used. In order to be conservative, for purposes of this document only, long-
term annual average ()(/—Q) values will be used. Should the calculated doses exceed 10 CFR 50
limits, recalculation of doses may be performed using short-term X/Q values for batch releases.

To select the limiting location, the highest annual average (X/—Q) value for ground level and
mixed mode releases and the highest short-term x/Q value for ground level and mixed mode
releases were considered. Since mixed mode releases may increase and then decrease with
distance (i.e., the site boundary may not have the highest y/Q value), long-term ¥/Q values were
calculated at the midpoint of 10 standard distances as given in Appendix A. The calculated
values decreased with the distance for all but the WNW, NW, and NNW sectors. The values for
these sectors were not found to be limiting such that the maximum site boundary y/Q for both
long-term and short-term ground level and mixed mode releases occurred at the SSE site
boundary. The limiting location for implementation of 10 CFR 20 for noble gases is the SSE site
boundary.

Values for M; and N; which are utilized in the calculation of the gamma air and beta air doses in

Equation 3.5-1 to show compliance with 10 CFR 50 were presented in Table 3.3-3. These values

originate from NUREG 0472, Revision 0, and were taken from Table B-1 of the NRC
Regulatory Guide 1.109, Revision 1. The values have been multiplied by 1.0E6 to convert from
picocuries to microcuries. The following relationship should hold for HBR to show compliance
with HBR's ODCM Specification 3.4.1.

For the calendar quarter:

D, <5 mrad (3.5-3)

Dg < 10 mrad (3.5-4)
For the calendar year:

D, <10 mrad (3.5-5)

Dp <20 mrad (3.5-6)

The quarterly limits given above represent one-half of the annual design objectives of Section
IL.B.1 of Appendix I of 10 CFR 50. If any of the limits of Equations 3.5-3 through 3.5-6 are
exceeded, a special report pursuant to ODCM Specification 9.3 must be filed with the NRC. This
report complies with Section IV.A of Appendix I of 10 CFR 50.
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3.5.1.2 Projection of Doses

Doses resulting from the release of gaseous effluents will be projected once per 31 days. These
projections will include a safety margin based upon expected operational conditions which will
take into consideration both planned and unplanned releases. Projected dose will be calculated as
follows:
92 x (DA + DB)
D= +M

TE
(3.5-7)

where:
PD = projected doses (mrad).
92 = time in quarter (days).
DA = dose accumulated during current quarter (mrad).
DB = projected dose from this release (mrad).
TE = time elapsed in quarter (days).
M = safety margin (mrad).

If the projected doses exceed 0.6 mrad for gamma radiation or 1.3 mrad for beta radiation when
averaged over a calendar quarter, the ventilation exhaust treatment system will be operated to
reduce releases of radioactive materials.
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3.5.2 Compliance with 10 CFR Part 50 - Radioiodines, Radioactive Materials in
Particulate Form, and Radionuclides other than Radionoble Gases

Applicability

Applies to radioiodines, radioactive materials in particulate form, and radionuclides other than
radionoble gases released from the site to unrestricted areas.

Objective

To define the dose limits of 10 CFR 50 for radioiodines, radioactive materials in particulate
form, and radionuclides other than radionoble gases released from the site to unrestricted areas.

Specification

CONTROLS

3.5.2.1 The dose to a member of the public from I-131, I-133, tritium and radioactive materials
in particulate form, with half-lives greater than 8 days in gaseous effluents released to
unrestricted areas (See Figure 7-1), shall be limited, at all times, to the following:

a. During any calendar quarter, < 7.5 mrem to an organ
AND
b. During any calendar year, < 15 mrem to any organ.
ACTIONS

3.5.2.2 With the calculated dose commitment from the release of 1-131, I-133, tritium and
radioactive materials in particulate form, with half-lives greater than 8 days, in gaseous
effluents exceeding any of the limits prescribed by ODCM Specification 3.5.2.1 above,
prepare and submit a report to the Commission in accordance with ODCM
Specification 9.3.
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BASES

Compliance With 10 CFR Part 50 - Radioiodines, Radioactive Materials in Particulate Form, and
Radionuclides Other Than Radionoble Gases

This specification is provided to implement the requirements of Section II.C, II.A, and IV.A of
Appendix I, 10 CFR Part 50. The Control implements the guides set forth in Section II.C of
Appendix 1. The action statement provides the required operating flexibility and at the same time
implements the guides set forth in Section IV.A of Appendix I to assure that the releases of
radioactive materials as gaseous effluents will be kept "as low as reasonably achievable." The
surveillance requirements implement the requirements in Section III.LA of Appendix I that
conformance with the guides of Appendix I be shown by calculative procedures based on models
and data, such that the actual exposure of an individual through appropriate pathways is unlikely
to be substantially underestimated. The methods established in the ODCM for calculating the
doses due to the actual release rates of the subject materials are consistent with the methodology
provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I", Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water-Cooled Reactors", Revision 1, July 1977. The ODCM equations provided for determining
the commitment are based upon historical average atmospheric conditions.
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3.5.3 Radioiodine, Particulates, and Tritium

3.5.3.1 Cumulation of Doses

Section II.C of Appendix [ of 10 CFR 50 limits the release of radioiodines and radioactive
material in particulate form from each reactor such that estimated annual dose or dose
commitment to an individual in an unrestricted area from all pathways of exposure is not in
excess of 15 mrem to any organ. Based upon NUREG 0133, the dose to an organ of an
individual from radioiodines, tritium, and particulates with half-lives > 8 days in gaseous
effluents released to unrestricted areas can be determined by the following equation:

D =317x107 « 3 Ry +[((c7Q), * @) + ((74), =) + (270, » @)

+ (Rip + Riy + Riy "‘lRic) * [((W)v * in) + ((D_/CI)U * f?iu) + ((W)e * Qie)]
+ (Rry + Rry + Ry, + Ry ) + [((m),, * QTV) + ((m)v * C_lTv) + ((m)e * QTE)]

(3.5-8)
where:
D, = Dose to any organ 1 from I-131, I-133, particulates with > 8 day half-lives,
and Tritium (mrem).
3.17x10% = The inverse of the number of seconds in a year (sec/year) .
(m) = Annual average relative concentration for plant vent releases, > 500 hrs/yr
v (sec/m’).
= From Table A-1 for ground level releases for conservatism.
= From Table A-10 for mixed mode releases.
(m) = Annual average relative concentration for plant vent releases, < 500 hrs/yr
v (sec/m’).
= From Table A-7 for ground release.
= From Table A-16 for mixed mode releases.
(m) = Annual average dilution for radwaste building vent, fuel handling basement
¢ exhaust, and the environmental and radiation control building hood exhaust
releases, > 500 hrs/yr (sec/m’).
= From Table A-1 for ground level releases.
(D /Q) = Annual average deposition factor for plant vent releases, > 500 hrs/yr (m™).

v
= From Table A-3 for ground level releases for conservatism.

= From Table A-12 for mixed mode releases.
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Relative deposition factor for short-term plant vent releases, < 500 hrs/yr
(m™).

From Table A-3 for ground level continuous releases for conservatism.

From Table A-9 for ground level releases.

From Table A-18 for mixed mode releases.

Annual average relative deposition factor for radwaste building vent, fuel
handling basement exhaust, and the environmental and radiation control
building hood exhaust releases, > 500 hrs/yr (m™).

From Table A-3 for ground level releases.

Release of radionuclide 'i' in gaseous effluents for long-term plant vent
releases > 500 hrs/yr (uCi).

Release of radionuclide 'i' in gaseous effluents for short-term plant vent
releases < 500 hrs/yr (nCi).

Release of radionuclide '' in gaseous effluents for long-term radwaste
building vent, fuel handling basement exhaust, and the environmental and
radiation control building hood exhaust releases, > 500 hrs/yr (uCi).

Release of tritium in gaseous effluents for long-term plant vent releases
> 500 hrs/yr (uCi).

Release of tritium in gaseous effluents for short-term plant vent releases
<500 hrs/yr (uCi).

Release of tritium in gaseous effluents for long-term radwaste building vent,
fuel handling basement exhaust, and the environmental and radiation control
building hood exhaust > 500 hrs/yr (uCi).

Dose factor for an organ for radionuclide 'i' for the inhalation pathway
(mrem/yr per pCi/m>).

Dose factor for an organ for radionuclide 'i' for the meat exposure pathway
(mz-mrem/yr per uCi/sec).

Dose factor for an organ for radionuclide 'i' for the milk exposure pathway
(m*-mrem/yr per pCi/sec).

Dose factor for an organ for radionuclide 'i' for the vegetable pathway
(m*-mrem/yr per pCi/sec).

Dose factor for an organ for radionuclide '1i' for the ground plane exposure
pathway (m*-mrem/yr per uCi/sec).
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Rvm = Dose factor for an organ for tritium for the milk pathway (mrem/yr per
uCi/m’).

Rrs = Dose factor for an organ for tritium for the meat pathway (mrem/yr per
uCi/m’).

R = Dose factor for an organ for tritium for the inhalation pathway (mrem/yr per
uCi/m?).

Rrv = Dose factor for an organ for tritium for the vegetable pathway (mrem/yr per

3

uCi/m).

To show compliance with 10 CFR 50, Equation 3.5-8 is evaluated at the limiting pathway
location. At HBR this location is the vegetable garden 0.3 miles in the SSE sector. The critical
receptor is a child. Substitution of the appropriate /Q and D/Q values from tables in Appendix A
into Equation 3.5-8 would yield an equation with the short-term ¥/Q and D/Q values being less
than the long-term values. Therefore, for this document, only long-term annual ¥/Q and D/Q
values (i.e., more conservative values) are used.

The determination of a limiting location for implementation of 10 CFR 50 for radioiodines and
particulates is a function of:

1. Radionuclide mix and isotopic release
2. Meteorology

3. Exposure pathway

4.

Receptor's age

In the determination of the limiting location, the radionuclide mix of radioiodines and
particulates was based upon the source terms calculated using the GALE Code. This mix is
presented in Table 3.3-1 as a function of release point. The only source of short-term releases
from the plant vent is containment purges. In the determination of the limiting location, all of the
exposure pathways, as presented in Table 3.3-2, were evaluated. These include cow milk, goat
milk, beef and vegetable ingestion, and inhalation and ground plane exposure.

An infant was assumed to be present at all milk pathway locations. A child was assumed to be
present at all vegetable garden and beef animal locations. The ground plane exposure pathway
was not considered a viable pathway for an infant. Naturally, the inhalation pathway was present
everywhere an individual was present. HBR ODCM Specification 4.4.1 requires that a land-use
census survey be conducted on an annual basis. The age groupings at the various receptor
locations are also determined during this survey; a new limiting location and receptor age group
can result.

For the determination of the limiting location, the highest D/Q values for the vegetable garden,
cow milk, and goat milk pathways were selected. The thyroid dose was calculated at each of
these locations using the radionuclide mix and releases of Table 3.3-1. Based upon these
calculations, it was determined that the limiting receptor pathway is the vegetable/child pathway.
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In the determination of the limiting location, annual average y/Q and D/Q values are used. A
description of the derivation of the various y/Q and D/Q values is presented in Appendix A.
Short-term and long-term y/Q and D/Q values for ground level releases and for long-term mixed
mode releases are provided in tables in Appendix A. They may be utilized if an additional
special location arises different from those presented in the special locations of Table 3.3-2.

Tables 3.5-1 through 3.5-19 present Ri values for the total body, Gl-tract, bone, liver , kidney,
thyroid, skin, and lung organs for the ground plane, inhalation, cow milk, goat milk, vegetable,
and meat ingestion pathways for the infant, child, teen, and adult age groups as appropriate to the
pathways. These values were calculated using the methodology described in NUREG 0133 using
a grazing period of eight months. A description of the methodology is presented in Appendix B.

The following relationship should hold for HBR to show compliance with HBR ODCM
Specification 3.5.2.1.

For the calendar quarter:
D; <7.5 mrem (3.5-9)
For the calendar year:
D; <15 mrem (3.5-10)

The quarterly limit given above represent one-half the annual design objectives of Section II.C of
Appendix I of 10 CFR 50. If any of the limits of Equations 3.5-9 or 3.5-10 are exceeded,
a special report pursuant ODCM Specification 9.3 must be filed with the NRC. This report
complies with Section IV.A of Appendix I of 10 CFR 50.
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3.5.3.2 Projection of Doses

Doses resulting from release of radioiodines and particulate effluents will be projected once per
31 days. These projections will include a safety margin based upon expected operational
conditions which will take into consideration both planned and unplanned releases. Projected
dose will be calculated as follows:
92 x (DA + DB)
D= +M

TE
(3.5-11)

where:
PD = Projected doses (mrem).
92 = time in quarter (days).
DA = Dose accumulated during current quarter (mrem).
DB = Projected dose from this release (mrem).
TE = Time elapsed in quarter (days).
M = Safety margin (mrem).

If the projected doses exceed 1.0 mrem to any organ when averaged over a calendar quarter, the
ventilation exhaust treatment system will be operated to reduce releases of radioactive materials.
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TABLE 3.5-1
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT*
(Reference Regulatory Guide 1.109)

PATHWAY = Ground

Nuclide

F-18
NA-24
CR-51
MN-54
MN-56
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135
CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
BA-142

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

3.96E+05 3.96E+05 3.96E+05 3.96E+05 3.96E+05 3.96E+05 3.96E+05
1.19E+07 1.19E+07 1.19E+07 1.19E+07 1.19E+07 1.19E+07 1.19E+07
4.66E+06 4.66E+06 4.66E+06 4.66E+06 4.66E+06 4.66E+06 4.66E+06
1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09 1.39E+09
9.03E+05 9.03E+05 9.03E+05 9.03E+05 9.03E+05 9.03E+05 9.03E+05
2.73E+08 2.73E+08 2.73E+08 2.73E+08 2.73E+08 2.73E+08 2.73E+08
1.88E+08 1.88E+08 1.88E+08 1.88E+08 1.88E+08 1.88E+08 1.88E+08
3.79E+08 3.79E+08 3.79E+08 3.79E+08 3.79E+08 3.79E+08 3.79E+08
2.15E+10 2.15E+10 2.15E+10 2.15E+10 2.15E+10 2.15E+10 2.15E+10
2.97E+05 2.97E+05 2.97E+05 2.97E+05 2.97E+05 2.97E+05 2.97E+05
6.07E+05 6.07E+05 6.07E+05 6.07E+05 6.07E+05 6.07E+05 6.07E+05
7.47E+08 7.47E+08 7.47E+08 7.47E+08 7.47E+08 7.47E+08 7.47E+08
2.14E+07 2.14E+07 2.14E+07 2.14E+07 2.14E+07 2.14E+07 2.14E+07
4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03
2.03E+05 2.03E+05 2.03E+05 2.03E+05 2.03E+05 2.03E+05 2.03E+05
8.99E+06 8.99E+06 8.99E+06 8.99E+06 8.99E+06 8.99E+06 8.99E+06
3.31E+04 3.31E+04 3.31E+04 3.31E+04 3.31E+04 3.31E+04 3.31E+04
1.23E+05 1.23E+05 1.23E+05 1.23E+05 1.23E+05 1.23E+05 1.23E+05
2.16E+04 2.16E+04 2.16E+04 2.16E+04 2.16E+04 2.16E+04 2.16E+04
2.15E+06 2.15E+06 2.15E+06 2.15E+06 2.15E+06 2.15E+06 2.15E+06
7.77E+05 7.77E+05 7.77TE+05 7.77TE+05 7.77TE+05 7.77E+05 7.77E+05
1.00E+05 1.00E+05 1.00E+05 1.00E+05 1.00E+05 1.00E+05 1.00E+05
1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06
1.80E+05 1.80E+05 1.80E+05 1.80E+05 1.80E+05 1.80E+05 1.80E+05
1.83E+05 1.83E+05 1.83E+05 1.83E+05 1.83E+05 1.83E+05 1.83E+05
2.45E+08 2.45E+08 2.45E+08 2.45E+08 2.45E+08 2.45E+08 2.45E+08
2.96E+06 2.96E+06 2.96E+06 2.96E+06 2.96E+06 2.96E+06 2.96E+06
1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08 1.37E+08
1.76E+05 1.76E+05 1.76E+05 1.76E+05 1.76E+05 1.76E+05 1.76E+05
3.99E+06 3.99E+06 3.99E+06 3.99E+06 3.99E+06 3.99E+06 3.99E+06
1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05 1.84E+05
2.04E+04 2.04E+04 2.04E+04 2.04E+04 2.04E+04 2.04E+04 2.04E+04
1.08E+08 1.08E+08 1.08E+08 1.08E+08 1.08E+08 1.08E+08 1.08E+08
6.36E+05 6.36E+05 6.36E+05 6.36E+05 6.36E+05 6.36E+05 6.36E+05
4.22E+08 4.22E+08 4.22E+08 4.22E+08 4.22E+08 4.22E+08 4.22E+08
3.44E+09 3.44E+09 3.44E+09 3.44E+09 3.44E+09 3.44E+09 3.44E+09
1.42E+07 1.42E+07 1.42E+07 1.42E+07 1.42E+07 1.42E+07 1.42E+07
5.98E+08 5.98E+08 5.98E+08 5.98E+08 5.98E+08 5.98E+08 5.98E+08
2.34E+09 2.34E+09 2.34E+09 2.34E+09 2.34E+09 2.34E+09 2.34E+09
1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07 1.98E+07
2.62E+04 2.62E+04 2.62E+04 2.62E+04 2.62E+04 2.62E+04 2.62E+04
8.03E+06 8.03E+06 8.03E+06 8.03E+06 8.03E+06 8.03E+06 8.03E+06
4.23E+06 4.23E+06 4.23E+06 4.23E+06 4.23E+06 4.23E+06 4.23E+06
1.72E+07 1.72E+07 1.72E+07 1.72E+07 1.72E+07 1.72E+07 1.72E+07
1.25E+06 1.25E+06 1.25E+06 1.25E+06 1.25E+06 1.25E+06 1.25E+06
2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06
4.47E+05 4.47E+05 4.47E+05 4.47E+05 4.47E+05 4.47E+05 4.47E+05
2.53E+06 2.53E+06 2.53E+06 2.53E+06 2.53E+06 2.53E+06 2.53E+06
6.86E+09 6.86E+09 6.86E+09 6.86E+09 6.86E+09 6.86E+09 6.86E+09
1.51E+08 1.51E+08 1.51E+08 1.51E+08 1.51E+08 1.51E+08 1.51E+08
1.03E+10 1.03E+10 1.03E+10 1.03E+10 1.03E+10 1.03E+10 1.03E+10
3.59E+05 3.59E+05 3.59E+05 3.59E+05 3.59E+05 3.59E+05 3.59E+05
1.06E+05 1.06E+05 1.06E+05 1.06E+05 1.06E+05 1.06E+05 1.06E+05
2.05E+07 2.05E+07 2.05E+07 2.05E+07 2.05E+07 2.05E+07 2.05E+07
4.49E+04 4.49E+04 4.49E+04 4.49E+04 4.49E+04 4.49E+04 4.49E+04

R Values in units of mrem/yr per pCi/m’ for inhalation and tritium,

and units of m*-mrem/yr per uCi/sec for all others.
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4.66E+05
1.39E+07
5.51E+06
1.62E+09
1.07E+06
3.21E+08
2.07E+08
4.44E+08
2.53E+10
3.45E+05
6.88E+05
8.59E+08
2.47E+07
7.08E+03
2.36E+05
1.03E+07
3.78E+04
1.48E+05
2.51E+04
2.51E+06
8.63E+05
1.16E+05
1.21E+06
2.14E+05
2.51E+05
2.84E+08
3.44E+06
1.61E+08
2.07E+05
4.63E+06
2.11E+05
2.26E+04
1.26E+08
7.21E+05
5.07E+08
4.01E+09
4.08E+07
6.90E+08
2.64E+09
2.31E+07
3.10E+04
9.46E+06
4.98E+06
2.09E+07
1.46E+06
2.98E+06
5.30E+05
2.95E+06
8.00E+09
1.71E+08
1.20E+10
4.10E+05
1.19E+05
2.35E+07
5.11E+04
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TABLE 3.5-1 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!

PATHWAY = Ground

Nuclide

LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07 1.92E+07
7.60E+05 7.60E+05 7.60E+05 7.60E+05 7.60E+05 7.60E+05 7.60E+05
1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07
2.31E+06 2.31E+06 2.31E+06 2.31E+06 2.31E+06 2.31E+06 2.31E+06
6.95E+07 6.95E+07 6.95E+07 6.95E+07 6.95E+07 6.95SE+07 6.95SE+07
1.83E+03 1.83E+03 1.83E+03 1.83E+03 1.83E+03 1.83E+03 1.83E+03
1.96E+08 1.96E+08 1.96E+08 1.96E+08 1.96E+08 1.96E+08 1.96E+08
2.35E+06 2.35E+06 2.35E+06 2.35E+06 2.35E+06 2.35E+06 2.35E+06
1.71E+06 1.71E+06 1.71E+06 1.71E+06 1.71E+06 1.71E+06 1.71E+06

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,

and units of m*mrem/yr per uCi/sec for all others.
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2.18E+07
9.11E+05
1.54E+07
2.63E+06
8.04E+07
2.11E+03
2.80E+08
2.73E+06
1.98E+06
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TABLE 3.5-2
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Vegetation
AGE GROUP = Adult

2

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03
4.22E+00 0.00E+00 4.68E-01 0.00E+00 0.00E+00 0.00E+00 1.25E-01
2.68E+05 2.68E+05 2.68E+05 2.68E+05 2.68E+05 2.68E+05 2.68E+05
0.00E+00 0.00E+00 4.59E+04 2.74E+04 1.01E+04 6.09E+04 1.15E+07
0.00E+00 3.08E+08 5.87E+07 0.00E+00 9.15E+07 0.00E+00 9.42E+08
0.00E+00 1.54E+01 2.74E+00 0.00E+00 1.96E+01 0.00E+00 4.93E+02
2.00E+08 1.38E+08 3.22E+07 0.00E+00 0.00E+00 7.70E+07 7.91E+07
1.24E+08 2.90E+08 1.11E+08 0.00E+00 0.00E+00 8.11E+07 9.68E+08
0.00E+00 1.01E+07 1.88E+07 0.00E+00 0.00E+00 0.00E+00 2.86E+08
0.00E+00 2.99E+07 6.70E+07 0.00E+00 0.00E+00 0.00E+00 6.06E+08
0.00E+00 1.67E+08 3.67E+08 0.00E+00 0.00E+00 0.00E+00 3.13E+09
5.97E+01 7.75E+00 3.54E+00 0.00E+00 0.00E+00 0.00E+00 1.97E+02
0.00E+00 9.19E+03 4.31E+03 0.00E+00 2.32E+04 0.00E+00 7.83E+05
4.01E+08 1.28E+09 5.77E+08 0.00E+00 8.54E+08 0.00E+00 8.04E+08
0.00E+00 0.00E+00 1.55E+06 0.00E+00 0.00E+00 0.00E+00 1.78E+06
0.00E+00 0.00E+00 3.10E+00 0.00E+00 0.00E+00 0.00E+00 4.47E+00
0.00E+00 0.00E+00 2.21E-11 0.00E+00 0.00E+00 0.00E+00 1.73E-16
0.00E+00 2.21E+08 1.03E+08 0.00E+00 0.00E+00 0.00E+00 4.35E+07
0.00E+00 2.66E-22 1.41E-22 0.00E+00 0.00E+00 0.00E+00 3.67E-33
0.00E+00 2.90E-26 2.04E-26 0.00E+00 0.00E+00 0.00E+00 0.00E+00
9.77E+09 0.00E+00 2.80E+08 0.00E+00 0.00E+00 0.00E+00 1.57E+09
6.71E+11 0.00E+00 1.65E+11 0.00E+00 0.00E+00 0.00E+00 1.94E+10
3.02E+05 0.00E+00 1.22E+04 0.00E+00 0.00E+00 0.00E+00 1.44E+06
4.15E+02 0.00E+00 1.79E+01 0.00E+00 0.00E+00 0.00E+00 8.22E+03
4.76E-09 0.00E+00 1.84E-10 0.00E+00 0.00E+00 0.00E+00 1.40E-08
4.98E+06 0.00E+00 1.33E+05 0.00E+00 0.00E+00 0.00E+00 2.74E+09
8.96E-01 0.00E+00 2.62E-02 0.00E+00 0.00E+00 0.00E+00 1.57E+04
1.68E+02 0.00E+00 4.65E+00 0.00E+00 0.00E+00 0.00E+00 5.34E+06
1.14E+06 3.66E+05 2.48E+05 0.00E+00 5.75E+05 0.00E+00 1.16E+09
3.36E+02 6.78E+01 3.10E+01 0.00E+00 1.02E+02 0.00E+00 2.10E+07
1.40E+05 7.80E+04 4.19E+04 0.00E+00 7.71E+04 0.00E+00 4.73E+08
2.02E-06 5.11E-07 1.87E-07 0.00E+00 5.96E-07 0.00E+00 1.89E-03
0.00E+00 6.18E+06 1.18E+06 0.00E+00 1.40E+07 0.00E+00 1.43E+07
3.10E+00 8.75E+00 1.11E+02 0.00E+00 1.33E+02 4.29E+00 5.18E+03
6.00E-31 8.64E-31 8.47E-30 0.00E+00 1.56E-29 4.41E-31 0.00E+00
4.72E+06 0.00E+00 2.03E+06 0.00E+00 1.80E+07 0.00E+00 5.51E+08
5.30E+01 0.00E+00 2.09E+01 0.00E+00 6.85E+02 0.00E+00 3.24E+04
1.95E+08 0.00E+00 2.47E+07 0.00E+00 3.76E+08 0.00E+00 1.26E+10
1.13E+07 1.05E+07 6.22E+06 0.00E+00 2.06E+07 0.00E+00 4.27E+09
1.43E+07 5.50E+05 1.35E+07 1.94E+05 4.04E+05 0.00E+00 2.49E+08
1.01E+08 1.91E+06 4.01E+07 2.45E+05 0.00E+00 7.88E+07 2.87E+09
1.34E+08 1.50E+06 3.20E+07 1.37E+05 0.00E+00 1.04E+08 1.48E+09
2.94E+08 1.10E+08 4.65E+07 1.01E+08 1.23E+09 0.00E+00 1.48E+09
7.52E-04 2.83E-04 1.83E-04 5.77E-04 3.16E-03 0.00E+00 5.68E-04
9.63E+05 4.71E+05 3.93E+05 7.46E+05 4.77E+06 0.00E+00 4.68E+07
4.58E+06 2.96E+06 2.78E+06 3.27E+06 2.85E+07 0.00E+00 1.40E+08
8.07E+07 1.15E+08 6.61E+07 3.78E+10 1.98E+08 0.00E+00 3.04E+07
5.57E+01 1.49E+02 5.21E+01 5.21E+03 2.37E+02 0.00E+00 2.80E+01
2.08E+06 3.61E+06 1.10E+06 5.31E+08 6.31E+06 0.00E+00 3.25E+06
8.84E-05 2.40E-04 8.59E-05 4.16E-03 3.82E-04 0.00E+00 2.09E-07
3.85E+04 1.01E+05 3.72E+04 6.65E+06 1.62E+05 0.00E+00 1.14E+05

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*mrem/yr per uCi/sec for all others.
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2.26E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-2 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?

PATHWAY = Vegetation
AGE GROUP = Adult

2

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

4.55E+09 1.08E+10 8.84E+09 0.00E+00 3.50E+09 1.16E+09 1.89E+08
4.26E+07 1.68E+08 1.21E+08 0.00E+00 9.36E+07 1.28E+07 1.91E+07
6.64E+09 9.08E+09 5.95E+09 0.00E+00 3.08E+09 1.03E+09 1.76E+08
3.39E-11 6.70E-11 3.32E-11 0.00E+00 4.92E-11 4.86E-12 2.86E-16
2.70E-02 1.93E-05 7.91E-04 0.00E+00 1.80E-05 1.09E-05 4.79E-02
1.28E+08 1.61E+05 8.40E+06 0.00E+00 5.47E+04 9.22E+04 2.64E+08
1.97E+03 9.95E+02 2.63E+02 0.00E+00 0.00E+00 0.00E+00 7.30E+07
1.92E-04 8.75E-05 2.18E-05 0.00E+00 0.00E+00 0.00E+00 6.39E-01
1.94E+05 1.31E+05 1.49E+04 0.00E+00 6.10E+04 0.00E+00 5.02E+08
9.96E+02 7.36E+05 8.15E+01 0.00E+00 3.24E+02 0.00E+00 2.75E+07
3.15E+07 1.32E+07 1.69E+06 0.00E+00 7.81E+06 0.00E+00 1.07E+10
2.36E-26 9.81E-27 1.20E-27 0.00E+00 5.53E-27 0.00E+00 3.40E-33
9.50E+06 5.36E+04 1.08E+06 3.40E+04 4.47E+04 0.00E+00 7.05E+08
3.79E+04 3.17E+04 1.11E+04 0.00E+00 0.00E+00 0.00E+00 1.04E+07
1.43E+03 1.40E+02 7.73E+01 0.00E+00 4.37E+02 0.00E+00 2.88E+07

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*mrem/yr per uCi/sec for all others.

Section 3 — Page 3-35

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-3
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Vegetation
AGE GROUP = Teen

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 2.59E+03 2.59E+03 2.59E+03 2.59E+03 2.59E+03 2.59E+03
3.83E+00 0.00E+00 4.20E-01 0.00E+00 0.00E+00 0.00E+00 3.45E-01
2.38E+05 2.38E+05 2.38E+05 2.38E+05 2.38E+05 2.38E+05 2.38E+05
0.00E+00 0.00E+00 6.09E+04 3.38E+04 1.34E+04 8.70E+04 1.02E+07
0.00E+00 4.47E+08 8.86E+07 0.00E+00 1.33E+08 0.00E+00 9.16E+08
0.00E+00 1.39E+01 2.48E+00 0.00E+00 1.76E+01 0.00E+00 9.17E+02
3.10E+08 2.20E+08 5.13E+07 0.00E+00 0.00E+00 1.40E+08 9.53E+07
1.76E+08 4.10E+08 1.58E+08 0.00E+00 0.00E+00 1.29E+08 9.70E+08
0.00E+00 1.72E+07 2.89E+07 0.00E+00 0.00E+00 0.00E+00 3.21E+08
0.00E+00 4.24E+07 9.78E+07 0.00E+00 0.00E+00 0.00E+00 5.85E+08
0.00E+00 2.48E+08 5.58E+08 0.00E+00 0.00E+00 0.00E+00 3.23E+09
5.56E+01 7.10E+00 3.23E+00 0.00E+00 0.00E+00 0.00E+00 3.85E+02
0.00E+00 8.33E+03 3.92E+03 0.00E+00 2.11E+04 0.00E+00 6.46E+05
5.36E+08 1.86E+09 8.68E+08 0.00E+00 1.19E+09 0.00E+00 7.88E+08
0.00E+00 0.00E+00 1.37E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.91E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.01E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 2.75E+08 1.29E+08 0.00E+00 0.00E+00 0.00E+00 4.07E+07
0.00E+00 2.46E-22 1.31E-22 0.00E+00 0.00E+00 0.00E+00 2.11E-29
0.00E+00 2.61E-26 1.84E-26 0.00E+00 0.00E+00 0.00E+00 4.00E-35
1.48E+10 0.00E+00 4.25E+08 0.00E+00 0.00E+00 0.00E+00 1.77E+09
8.33E+11 0.00E+00 2.06E+11 0.00E+00 0.00E+00 0.00E+00 2.34E+10
2.83E+05 0.00E+00 1.12E+04 0.00E+00 0.00E+00 0.00E+00 1.28E+06
3.86E+02 0.00E+00 1.65E+01 0.00E+00 0.00E+00 0.00E+00 9.84E+03
4.43E-09 0.00E+00 1.69E-10 0.00E+00 0.00E+00 0.00E+00 2.09E-07
7.64E+06 0.00E+00 2.05E+05 0.00E+00 0.00E+00 0.00E+00 3.13E+09
8.42E-01 0.00E+00 2.43E-02 0.00E+00 0.00E+00 0.00E+00 2.31E+04
1.58E+02 0.00E+00 4.33E+00 0.00E+00 0.00E+00 0.00E+00 4.82E+06
1.67E+06 5.28E+05 3.63E+05 0.00E+00 7.76E+05 0.00E+00 1.22E+09
3.11E+02 6.15E+01 2.83E+01 0.00E+00 9.33E+01 0.00E+00 1.67E+07
1.89E+05 1.05E+05 5.78E+04 0.00E+00 1.02E+05 0.00E+00 4.49E+08
1.87E-06 4.65E-07 1.70E-07 0.00E+00 5.44E-07 0.00E+00 1.11E-02
0.00E+00 5.67E+06 1.08E+06 0.00E+00 1.30E+07 0.00E+00 1.02E+07
2.73E+00 7.62E+00 9.87E+01 0.00E+00 1.13E+02 4.23E+00 5.00E+03
5.58E-31 7.93E-31 7.79E-30 0.00E+00 1.43E-29 4.83E-31 1.36E-37
6.75E+06 0.00E+00 2.88E+06 0.00E+00 2.38E+07 0.00E+00 5.64E+08
4.93E+01 0.00E+00 1.91E+01 0.00E+00 6.22E+02 0.00E+00 3.98E+04
3.13E+08 0.00E+00 3.94E+07 0.00E+00 6.03E+08 0.00E+00 1.50E+10
1.63E+07 1.54E+07 9.37E+06 0.00E+00 2.94E+07 0.00E+00 4.33E+09
1.88E+07 7.89E+05 2.00E+07 2.60E+05 5.58E+05 0.00E+00 2.26E+08
1.51E+08 2.78E+06 5.88E+07 3.42E+05 0.00E+00 1.32E+08 3.04E+09
2.11E+08 2.30E+06 4.92E+07 2.01E+05 0.00E+00 1.85E+08 1.64E+09
4.23E+08 1.57E+08 6.69E+07 1.36E+08 1.77E+09 0.00E+00 1.59E+09
7.04E-04 2.63E-04 1.71E-04 5.03E-04 2.96E-03 0.00E+00 3.85E-03
8.92E+05 4.28E+05 3.57E+05 6.43E+05 4.46E+06 0.00E+00 3.43E+07
4.16E+06 2.64E+06 2.48E+06 2.78E+06 2.53E+07 0.00E+00 8.35E+07
7.67E+07 1.07E+08 5.77E+07 3.14E+10 1.85E+08 0.00E+00 2.13E+07
5.02E+01 1.31E+02 4.72E+01 4.43E+03 2.07E+02 0.00E+00 5.73E+01
1.93E+06 3.27E+06 9.99E+05 4.57E+08 5.74E+06 0.00E+00 2.48E+06
7.99E-05 2.12E-04 7.61E-05 3.53E-03 3.34E-04 0.00E+00 2.79E-06
3.48E+04 8.96E+04 3.32E+04 5.77E+06 1.42E+05 0.00E+00 9.93E+04

R Values in units of mrem/yr per nCi/m’ for inhalation and tritium,

and units of mz-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-36

Skin

2.59E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-3 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?

PATHWAY = Vegetation
AGE GROUP = Teen

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

6.92E+09 1.63E+10 7.55E+09 0.00E+00 5.17E+09 1.97E+09 2.02E+08
4.36E+07 1.72E+08 1.15E+08 0.00E+00 9.35E+07 1.47E+07 1.38E+07
1.06E+10 1.41E+10 4.90E+09 0.00E+00 4.79E+09 1.86E+09 2.00E+08
3.13E-11 6.01E-11 3.01E-11 0.00E+00 4.44E-11 5.16E-12 2.73E-14
2.54E-02 1.79E-05 7.41E-04 0.00E+00 1.69E-05 1.23E-05 2.27E-01
1.38E+08 1.69E+05 8.87E+06 0.00E+00 5.72E+04 1.13E+05 2.12E+08
1.80E+03 8.86E+02 2.36E+02 0.00E+00 0.00E+00 0.00E+00 5.09E+07
1.77E-04 7.85E-05 1.95E-05 0.00E+00 0.00E+00 0.00E+00 2.39E+00
2.79E+05 1.86E+05 2.14E+04 0.00E+00 8.76E+04 0.00E+00 5.32E+08
9.31E+02 6.77E+05 7.56E+01 0.00E+00 3.04E+02 0.00E+00 2.04E+07
5.05E+07 2.09E+07 2.71E+06 0.00E+00 1.25E+07 0.00E+00 1.27E+10
2.22E-26 9.07E-27 1.12E-27 0.00E+00 5.20E-27 0.00E+00 2.44E-29
1.38E+07 7.58E+04 1.54E+06 4.62E+04 6.30E+04 0.00E+00 6.89E+08
3.53E+04 2.87E+04 1.01E+04 0.00E+00 0.00E+00 0.00E+00 7.78E+06
1.38E+03 1.31E+02 7.25E+01 0.00E+00 4.10E+02 0.00E+00 2.10E+07

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,

and units of m*mrem/yr per uCi/sec for all others.

Section 3 — Page 3-37

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-4
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Vegetation
AGE GROUP = Child

4

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 4.01E+03 4.01E+03 4.01E+03 4.01E+03 4.01E+03 4.01E+03
6.84E+00 0.00E+00 6.78E-01 0.00E+00 0.00E+00 0.00E+00 1.85E+00
3.72E+05 3.72E+05 3.72E+05 3.72E+05 3.72E+05 3.72E+05 3.72E+05
0.00E+00 0.00E+00 1.16E+05 6.42E+04 1.75E+04 1.17E+05 6.14E+06
0.00E+00 6.54E+08 1.74E+08 0.00E+00 1.83E+08 0.00E+00 5.49E+08
0.00E+00 1.82E+01 4.11E+00 0.00E+00 2.20E+01 0.00E+00 2.64E+03
7.63E+08 4.05E+08 1.25E+08 0.00E+00 0.00E+00 2.29E+08 7.50E+07
3.89E+08 6.30E+08 3.14E+08 0.00E+00 0.00E+00 1.83E+08 6.56E+08
0.00E+00 2.88E+07 5.83E+07 0.00E+00 0.00E+00 0.00E+00 2.36E+08
0.00E+00 6.27E+07 1.92E+08 0.00E+00 0.00E+00 0.00E+00 3.65E+08
0.00E+00 3.77E+08 1.11E+09 0.00E+00 0.00E+00 0.00E+00 2.09E+09
1.02E+02 9.60E+00 5.60E+00 0.00E+00 0.00E+00 0.00E+00 1.18E+03
0.00E+00 1.10E+04 6.63E+03 0.00E+00 2.65E+04 0.00E+00 5.15E+05
1.03E+09 2.74E+09 1.70E+09 0.00E+00 1.72E+09 0.00E+00 4.81E+08
0.00E+00 0.00E+00 2.10E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 5.36E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.41E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 4.55E+08 2.80E+08 0.00E+00 0.00E+00 0.00E+00 2.93E+07
0.00E+00 3.39E-22 2.36E-22 0.00E+00 0.00E+00 0.00E+00 1.66E-23
0.00E+00 3.43E-26 3.05E-26 0.00E+00 0.00E+00 0.00E+00 2.99E-28
3.52E+10 0.00E+00 1.01E+09 0.00E+00 0.00E+00 0.00E+00 1.36E+09
1.38E+12 0.00E+00 3.50E+11 0.00E+00 0.00E+00 0.00E+00 1.86E+10
5.20E+05 0.00E+00 1.96E+04 0.00E+00 0.00E+00 0.00E+00 1.15E+06
7.08E+02 0.00E+00 2.84E+01 0.00E+00 0.00E+00 0.00E+00 1.34E+04
8.12E-09 0.00E+00 2.95E-10 0.00E+00 0.00E+00 0.00E+00 1.59E-05
1.82E+07 0.00E+00 4.86E+05 0.00E+00 0.00E+00 0.00E+00 2.42E+09
1.55E+00 0.00E+00 4.44E-02 0.00E+00 0.00E+00 0.00E+00 4.48E+04
2.91E+02 0.00E+00 7.98E+00 0.00E+00 0.00E+00 0.00E+00 4.34E+06
3.75E+06 8.25E+05 7.34E+05 0.00E+00 1.18E+06 0.00E+00 8.60E+08
5.68E+02 8.20E+01 4.84E+01 0.00E+00 1.18E+02 0.00E+00 1.24E+07
4.04E+05 1.57E+05 1.12E+05 0.00E+00 1.48E+05 0.00E+00 2.91E+08
3.41E-06 6.16E-07 2.88E-07 0.00E+00 6.84E-07 0.00E+00 1.90E-01
5.20E+05 0.00E+00 1.96E+04 0.00E+00 0.00E+00 0.00E+00 1.15E+06
7.08E+02 0.00E+00 2.84E+01 0.00E+00 0.00E+00 0.00E+00 1.34E+04
8.12E-09 0.00E+00 2.95E-10 0.00E+00 0.00E+00 0.00E+00 1.59E-05
1.82E+07 0.00E+00 4.86E+05 0.00E+00 0.00E+00 0.00E+00 2.42E+09
1.55E+00 0.00E+00 4.44E-02 0.00E+00 0.00E+00 0.00E+00 4.48E+04
2.91E+02 0.00E+00 7.98E+00 0.00E+00 0.00E+00 0.00E+00 4.34E+06
3.75E+06 8.25E+05 7.34E+05 0.00E+00 1.18E+06 0.00E+00 8.60E+08
5.68E+02 8.20E+01 4.84E+01 0.00E+00 1.18E+02 0.00E+00 1.24E+07
4.04E+05 1.57E+05 1.12E+05 0.00E+00 1.48E+05 0.00E+00 2.91E+08
3.41E-06 6.16E-07 2.88E-07 0.00E+00 6.84E-07 0.00E+00 1.90E-01
0.00E+00 7.75E+06 1.92E+06 0.00E+00 1.65E+07 0.00E+00 6.41E+06
4.70E+00 9.21E+00 1.53E+02 0.00E+00 1.34E+02 4.68E+00 5.24E+03
1.03E-30 1.07E-30 1.36E-29 0.00E+00 1.83E-29 5.68E-31 3.41E-30
1.52E+07 0.00E+00 5.83E+06 0.00E+00 3.82E+07 0.00E+00 3.92E+08
9.02E+01 0.00E+00 3.27E+01 0.00E+00 7.93E+02 0.00E+00 5.89E+04
7.54E+08 0.00E+00 9.40E+07 0.00E+00 1.02E+09 0.00E+00 1.17E+10
3.45E+07 2.33E+07 1.86E+07 0.00E+00 4.34E+07 0.00E+00 2.77E+09
3.60E+07 1.16E+06 3.93E+07 4.75E+05 7.96E+05 0.00E+00 1.44E+08
3.43E+08 4.46E+06 1.20E+08 7.58E+05 0.00E+00 1.91E+08 2.15E+09
4.91E+08 3.79E+06 1.03E+08 4.55E+05 0.00E+00 2.74E+08 1.17E+09

R Values in units of mrem/yr per pCi/m’ for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-38

Skin

4.01E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-4 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT*

PATHWAY = Vegetation
AGE GROUP = Child

4

Nuclide

TE-129M
TE-129
TE-131M
TE-132
131
-132
-133
I-134
135
CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187
NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

9.83E+08 2.74E+08 1.53E+08 3.17E+08 2.89E+09 0.00E+00 1.20E+09
1.30E-03 3.64E-04 3.09E-04 9.30E-04 3.81E-03 0.00E+00 8.12E-02
1.63E+06 5.63E+05 5.99E+05 1.16E+06 5.45E+06 0.00E+00 2.28E+07
7.46E+06 3.30E+06 3.99E+06 4.81E+06 3.07E+07 0.00E+00 3.32E+07
1.43E+08 1.44E+08 8.16E+07 4.75E+10 2.36E+08 0.00E+00 1.28E+07
8.92E+01 1.64E+02 7.53E+01 7.60E+03 2.51E+02 0.00E+00 1.93E+02
3.52E+06 4.35E+06 1.65E+06 8.08E+08 7.25E+06 0.00E+00 1.75E+06
1.42E-04 2.64E-04 1.21E-04 6.07E-03 4.03E-04 0.00E+00 1.75E-04
6.18E+04 1.11E+05 5.27E+04 9.86E+06 1.71E+05 0.00E+00 8.48E+04
1.56E+10 2.56E+10 5.41E+09 0.00E+00 7.94E+09 2.85E+09 1.38E+08
8.22E+07 2.26E+08 1.46E+08 0.00E+00 1.20E+08 1.79E+07 7.94E+06
2.50E+10 2.39E+10 3.53E+09 0.00E+00 7.79E+09 2.80E+09 1.50E+08
5.69E-11 7.92E-11 5.02E-11 0.00E+00 5.57E-11 5.99E-12 3.65E-11

4.69E-02 2.50E-05 1.36E-03 0.00E+00 2.18E-05 1.47E-05 2.71E+00
2.76E+08 2.42E+05 1.61E+07 0.00E+00 7.87E+04 1.44E+05 1.40E+08
3.24E+03 1.13E+03 3.82E+02 0.00E+00 0.00E+00 0.00E+00 3.16E+07
3.20E-04 1.02E-04 3.20E-05 0.00E+00 0.00E+00 0.00E+00 2.02E+01
6.46E+05 3.22E+05 4.79E+04 0.00E+00 1.41E+05 0.00E+00 4.02E+08
1.71E+03 9.29E+05 1.35E+02 0.00E+00 3.90E+02 0.00E+00 1.36E+07
1.22E+08 3.82E+07 6.50E+06 0.00E+00 2.11E+07 0.00E+00 9.95E+09
4.11E-26 1.27E-26 2.07E-27 0.00E+00 6.73E-27 0.00E+00 2.74E-23
3.12E+07 1.22E+05 3.14E+06 1.03E+05 9.80E+04 0.00E+00 5.18E+08
6.41E+04 3.80E+04 1.70E+04 0.00E+00 0.00E+00 0.00E+00 5.34E+06
2.56E+03 1.84E+02 1.29E+02 0.00E+00 5.31E+02 0.00E+00 1.36E+07

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-39

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-5
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Meat
AGE GROUP = Adult

Nuclide

H-3
NA-24
CR-51
MN-54
FE-55
FE-59
CO-57
CO-58
CO-60
CU-64
ZN-65
BR-82
RB-86
SR-89
SR-90
SR-91
Y-91
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-131M
TE-132
I-131
1-133
1-135
CS-134
CS-136
CS-137
BA-140
LA-140
CE-141
CE-143
CE-144
HF-181
W-187
NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02
1.39E-03 1.39E-03 1.39E-03 1.39E-03 1.39E-03 1.39E-03 1.39E-03
0.00E+00 0.00E+00 6.30E+03 3.76E+03 1.39E+03 8.36E+03 1.58E+06
0.00E+00 7.33E+06 1.40E+06 0.00E+00 2.18E+06 0.00E+00 2.24E+07
2.28E+08 1.58E+08 3.68E+07 0.00E+00 0.00E+00 8.81E+07 9.06E+07
2.28E+08 5.36E+08 2.05E+08 0.00E+00 0.00E+00 1.50E+08 1.79E+09
0.00E+00 4.01E+06 7.43E+06 0.00E+00 0.00E+00 0.00E+00 1.13E+08
0.00E+00 1.52E+07 3.40E+07 0.00E+00 0.00E+00 0.00E+00 3.07E+08
0.00E+00 5.96E+07 1.31E+08 0.00E+00 0.00E+00 0.00E+00 1.12E+09
0.00E+00 2.80E-07 1.31E-07 0.00E+00 7.05E-07 0.00E+00 2.38E-05
3.20E+08 1.02E+09 4.60E+08 0.00E+00 6.81E+08 0.00E+00 6.42E+08
0.00E+00 0.00E+00 1.25E+03 0.00E+00 0.00E+00 0.00E+00 1.43E+03
0.00E+00 4.53E+08 2.11E+08 0.00E+00 0.00E+00 0.00E+00 8.94E+07
2.57E+08 0.00E+00 7.37E+06 0.00E+00 0.00E+00 0.00E+00 4.12E+07
1.03E+10 0.00E+00 2.53E+09 0.00E+00 0.00E+00 0.00E+00 2.98E+08
1.58E-10 0.00E+00 6.39E-12 0.00E+00 0.00E+00 0.00E+00 7.53E-10
9.53E+05 0.00E+00 2.55E+04 0.00E+00 0.00E+00 0.00E+00 5.24E+08
4.87E-12 0.00E+00 1.35E-13 0.00E+00 0.00E+00 0.00E+00 1.55E-07
1.57E+06 5.02E+05 3.40E+05 0.00E+00 7.88E+05 0.00E+00 1.59E+09
2.11E-05 4.27E-06 1.95E-06 0.00E+00 6.44E-06 0.00E+00 1.32E+00
2.01E+06 1.12E+06 6.02E+05 0.00E+00 1.11E+06 0.00E+00 6.79E+09
0.00E+00 1.01E+05 1.92E+04 0.00E+00 2.28E+05 0.00E+00 2.33E+05
4.76E-21 1.35E-20 1.71E-19 0.00E+00 2.04E-19 6.59E-21 7.96E-18
9.15E+07 0.00E+00 3.94E+07 0.00E+00 3.49E+08 0.00E+00 1.07E+10
6.30E-28 0.00E+00 2.49E-28 0.00E+00 8.15E-27 0.00E+00 3.86E-25
2.26E+09 0.00E+00 2.85E+08 0.00E+00 4.36E+09 0.00E+00 1.46E+11
5.57E+06 5.15E+06 3.06E+06 0.00E+00 1.01E+07 0.00E+00 2.10E+09
3.94E+07 1.52E+06 3.73E+07 5.36E+05 1.12E+06 0.00E+00 6.89E+08
1.66E+07 3.14E+05 6.60E+06 4.03E+04 0.00E+00 1.30E+07 4.72E+08
1.51E+07 1.69E+05 3.59E+06 1.53E+04 0.00E+00 1.16E+07 1.66E+08
1.07E+09 3.99E+08 1.69E+08 3.67E+08 4.46E+09 0.00E+00 5.38E+09
4.66E+02 2.28E+02 1.90E+02 3.61E+02 2.31E+03 0.00E+00 2.26E+04
1.46E+06 9.44E+05 8.86E+05 1.04E+06 9.09E+06 0.00E+00 4.46E+07
1.06E+07 1.51E+07 8.66E+06 4.95E+09 2.59E+07 0.00E+00 3.99E+06
3.72E-01 6.47E-01 1.97E-01 9.51E+01 1.13E+00 0.00E+00 5.82E-01
4.69E-17 1.23E-16 4.53E-17 8.10E-15 1.97E-16 0.00E+00 1.39E-16
5.18E+08 1.23E+09 1.01E+09 0.00E+00 3.99E+08 1.32E+08 2.16E+07
1.15E+07 4.54E+07 3.27E+07 0.00E+00 2.53E+07 3.46E+06 5.16E+06
7.04E+08 9.63E+08 6.31E+08 0.00E+00 3.27E+08 1.09E+08 1.86E+07
2.75E+07 3.45E+04 1.80E+06 0.00E+00 1.17E+04 1.98E+04 5.66E+07
3.74E-02 1.89E-02 4.99E-03 0.00E+00 0.00E+00 0.00E+00 1.38E+03
1.24E+04 8.37E+03 9.49E+02 0.00E+00 3.89E+03 0.00E+00 3.20E+07
2.03E-02 1.50E+01 1.66E-03 0.00E+00 6.61E-03 0.00E+00 5.61E+02
1.15E+06 4.82E+05 6.19E+04 0.00E+00 2.86E+05 0.00E+00 3.90E+08
1.79E+08 1.01E+06 2.03E+07 6.41E+05 8.41E+05 0.00E+00 1.33E+10
2.08E-02 1.74E-02 6.09E-03 0.00E+00 0.00E+00 0.00E+00 5.71E+00
2.61E-01 2.56E-02 1.41E-02 0.00E+00 8.00E-02 0.00E+00 5.26E+03

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,

and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-40

Skin

3.24E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-6
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT®
(Reference Regulatory Guide 1.109)

PATHWAY = Meat
AGE GROUP = Teen

6

Nuclide

H-3
NA-24
CR-51
MN-54
FE-55
FE-59
CO-57
CO-58
CO-60
CU-64
ZN-65
BR-82
RB-86
SR-89
SR-90
SR-91
Y-91
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-131M
TE-132
I-131
1-133
1-135
CS-134
CS-136
CS-137
BA-140
LA-140
CE-141
CE-143
CE-144
HF-181
W-187
NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 1.93E+02 1.93E+02 1.93E+02 1.93E+02 1.93E+02 1.93E+02
1.11E-03 1.11E-03 1.11E-03 1.11E-03 1.11E-03 1.11E-03 1.11E-03
0.00E+00 0.00E+00 5.04E+03 2.80E+03 1.10E+03 7.19E+03 8.46E+05
0.00E+00 5.59E+06 1.11E+06 0.00E+00 1.67E+06 0.00E+00 1.15E+07
1.86E+08 1.32E+08 3.07E+07 0.00E+00 0.00E+00 8.35E+07 5.69E+07
1.82E+08 4.25E+08 1.64E+08 0.00E+00 0.00E+00 1.34E+08 1.01E+09
0.00E+00 3.59E+06 6.02E+06 0.00E+00 0.00E+00 0.00E+00 6.70E+07
0.00E+00 1.17E+07 2.69E+07 0.00E+00 0.00E+00 0.00E+00 1.61E+08
0.00E+00 4.62E+07 1.04E+08 0.00E+00 0.00E+00 0.00E+00 6.02E+08
0.00E+00 2.28E-07 1.07E-07 0.00E+00 5.77E-07 0.00E+00 1.77E-05
2.25E+08 7.82E+08 3.65E+08 0.00E+00 5.00E+08 0.00E+00 3.31E+08
0.00E+00 0.00E+00 9.94E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 3.78E+08 1.78E+08 0.00E+00 0.00E+00 0.00E+00 5.60E+07
2.17E+08 0.00E+00 6.21E+06 0.00E+00 0.00E+00 0.00E+00 2.58E+07
6.68E+09 0.00E+00 1.65E+09 0.00E+00 0.00E+00 0.00E+00 1.88E+08
1.33E-10 0.00E+00 5.29E-12 0.00E+00 0.00E+00 0.00E+00 6.04E-10
8.03E+05 0.00E+00 2.15E+04 0.00E+00 0.00E+00 0.00E+00 3.29E+08
4.11E-12 0.00E+00 1.13E-13 0.00E+00 0.00E+00 0.00E+00 1.26E-07
1.25E+06 3.96E+05 2.72E+05 0.00E+00 5.82E+05 0.00E+00 9.13E+08
1.76E-05 3.49E-06 1.61E-06 0.00E+00 5.29E-06 0.00E+00 9.44E-01
1.57E+06 8.72E+05 4.80E+05 0.00E+00 8.45E+05 0.00E+00 3.73E+09
0.00E+00 8.33E+04 1.59E+04 0.00E+00 1.91E+05 0.00E+00 1.49E+05
3.78E-21 1.05E-20 1.37E-19 0.00E+00 1.57E-19 5.85E-21 6.92E-18
7.45E+07 0.00E+00 3.18E+07 0.00E+00 2.63E+08 0.00E+00 6.22E+09
5.27E-28 0.00E+00 2.05E-28 0.00E+00 6.65E-27 0.00E+00 4.26E-25
1.90E+09 0.00E+00 2.39E+08 0.00E+00 3.66E+09 0.00E+00 9.11E+10
4.21E+06 3.99E+06 2.43E+06 0.00E+00 7.60E+06 0.00E+00 1.12E+09
2.78E+07 1.16E+06 2.95E+07 3.84E+05 8.23E+05 0.00E+00 3.33E+08
1.36E+07 2.50E+05 5.30E+06 3.08E+04 0.00E+00 1.19E+07 2.74E+08
1.24E+07 1.35E+05 2.89E+06 1.18E+04 0.00E+00 1.09E+07 9.61E+07
8.96E+08 3.32E+08 1.42E+08 2.89E+08 3.75E+09 0.00E+00 3.36E+09
3.89E+02 1.86E+02 1.55E+02 2.80E+02 1.94E+03 0.00E+00 1.50E+04
1.19E+06 7.56E+05 7.12E+05 7.97E+05 7.25E+06 0.00E+00 2.40E+07
8.78E+06 1.23E+07 6.60E+06 3.59E+09 2.12E+07 0.00E+00 2.43E+06
3.11E-01 5.28E-01 1.61E-01 7.37E+01 9.26E-01 0.00E+00 3.99E-01
3.82E-17 9.83E-17 3.64E-17 6.32E-15 1.55E-16 0.00E+00 1.09E-16
4.12E+08 9.69E+08 4.50E+08 0.00E+00 3.08E+08 1.18E+08 1.21E+07
8.97E+06 3.53E+07 2.37E+07 0.00E+00 1.92E+07 3.03E+06 2.84E+06
5.85E+08 7.78E+08 2.71E+08 0.00E+00 2.65E+08 1.03E+08 1.11E+07
2.27E+07 2.78E+04 1.46E+06 0.00E+00 9.44E+03 1.87E+04 3.50E+07
3.08E-02 1.51E-02 4.02E-03 0.00E+00 0.00E+00 0.00E+00 8.69E+02
1.04E+04 6.94E+03 7.97E+02 0.00E+00 3.27E+03 0.00E+00 1.98E+07
1.71E-02 1.24E+01 1.39E-03 0.00E+00 5.58E-03 0.00E+00 3.74E+02
9.71E+05 4.02E+05 5.22E+04 0.00E+00 2.40E+05 0.00E+00 2.44E+08
1.47E+08 8.06E+05 1.64E+07 4.91E+05 6.70E+05 0.00E+00 7.33E+09
1.75E-02 1.42E-02 4.99E-03 0.00E+00 0.00E+00 0.00E+00 3.85E+00
2.28E-01 2.15E-02 1.19E-02 0.00E+00 6.75E-02 0.00E+00 3.46E+03

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-41

Skin

1.93E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-7
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT’

(Reference Regulatory Guide 1.109)

PATHWAY = Meat
AGE GROUP = Child

7

Nuclide

H-3
NA-24
CR-51
MN-54
FE-55
FE-59
CO-57
CO-58
CO-60
CU-64
ZN-65
BR-82
RB-86
SR-89
SR-90
SR-91
Y-91
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-131M
TE-132
I-131
1-133
1-135
CS-134
CS-136
CS-137
BA-140
LA-140
CE-141
CE-143
CE-144
HF-181
W-187
NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 2.33E+02 2.33E+02 2.33E+02 2.33E+02 2.33E+02 2.33E+02
1.77E-03 1.77E-03 1.77E-03 1.77E-03 1.77E-03 1.77E-03 1.77E-03
0.00E+00 0.00E+00 7.85E+03 4.36E+03 1.19E+03 7.96E+03 4.16E+05
0.00E+00 6.39E+06 1.70E+06 0.00E+00 1.79E+06 0.00E+00 5.37E+06
3.56E+08 1.89E+08 5.85E+07 0.00E+00 0.00E+00 1.07E+08 3.50E+07
3.23E+08 5.23E+08 2.60E+08 0.00E+00 0.00E+00 1.51E+08 5.44E+08
0.00E+00 4.69E+06 9.50E+06 0.00E+00 0.00E+00 0.00E+00 3.85E+07
0.00E+00 1.37E+07 4.18E+07 0.00E+00 0.00E+00 0.00E+00 7.97E+07
0.00E+00 5.49E+07 1.62E+08 0.00E+00 0.00E+00 0.00E+00 3.04E+08
0.00E+00 3.06E-07 1.85E-07 0.00E+00 7.41E-07 0.00E+00 1.44E-05
3.38E+08 9.00E+08 5.60E+08 0.00E+00 5.67E+08 0.00E+00 1.58E+08
0.00E+00 0.00E+00 1.56E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 5.37E+08 3.30E+08 0.00E+00 0.00E+00 0.00E+00 3.45E+07
4.10E+08 0.00E+00 1.17E+07 0.00E+00 0.00E+00 0.00E+00 1.59E+07
8.64E+09 0.00E+00 2.19E+09 0.00E+00 0.00E+00 0.00E+00 1.16E+08
2.50E-10 0.00E+00 9.42E-12 0.00E+00 0.00E+00 0.00E+00 5.51E-10
1.52E+06 0.00E+00 4.06E+04 0.00E+00 0.00E+00 0.00E+00 2.02E+08
7.73E-12 0.00E+00 2.12E-13 0.00E+00 0.00E+00 0.00E+00 1.15E-07
2.23E+06 4.90E+05 4.36E+05 0.00E+00 7.01E+05 0.00E+00 5.11E+08
3.28E-05 4.74E-06 2.80E-06 0.00E+00 6.80E-06 0.00E+00 7.18E-01
2.71E+06 1.06E+06 7.55E+05 0.00E+00 9.92E+05 0.00E+00 1.95E+09
0.00E+00 1.16E+05 2.87E+04 0.00E+00 2.47E+05 0.00E+00 9.58E+04
6.63E-21 1.30E-20 2.15E-19 0.00E+00 1.89E-19 6.60E-21 7.40E-18
1.35E+08 0.00E+00 5.18E+07 0.00E+00 3.39E+08 0.00E+00 3.48E+09
9.84E-28 0.00E+00 3.57E-28 0.00E+00 8.65E-27 0.00E+00 6.42E-25
3.58E+09 0.00E+00 4.46E+08 0.00E+00 4.83E+09 0.00E+00 5.56E+10
6.99E+06 4.72E+06 3.77E+06 0.00E+00 8.79E+06 0.00E+00 5.61E+08
4.17E+07 1.34E+06 4.56E+07 5.51E+05 9.23E+05 0.00E+00 1.67E+08
2.46E+07 3.19E+05 8.62E+06 5.43E+04 0.00E+00 1.36E+07 1.54E+08
2.25E+07 1.73E+05 4.71E+06 2.08E+04 0.00E+00 1.25E+07 5.37E+07
1.69E+09 4.71E+08 2.62E+08 5.44E+08 4.96E+09 0.00E+00 2.06E+09
7.23E+02 2.50E+02 2.66E+02 5.14E+02 2.42E+03 0.00E+00 1.01E+04
2.18E+06 9.65E+05 1.17E+06 1.41E+06 8.96E+06 0.00E+00 9.71E+06
1.63E+07 1.64E+07 9.30E+06 5.41E+09 2.69E+07 0.00E+00 1.46E+06
5.78E-01 7.15E-01 2.71E-01 1.33E+02 1.19E+00 0.00E+00 2.88E-01
6.91E-17 1.24E-16 5.88E-17 1.10E-14 1.91E-16 0.00E+00 9.47E-17
7.26E+08 1.19E+09 2.51E+08 0.00E+00 3.69E+08 1.33E+08 6.43E+06
1.55E+07 4.26E+07 2.75E+07 0.00E+00 2.27E+07 3.38E+06 1.50E+06
1.08E+09 1.03E+09 1.52E+08 0.00E+00 3.36E+08 1.21E+08 6.45E+06
4.19E+07 3.67E+04 2.45E+06 0.00E+00 1.20E+04 2.19E+04 2.12E+07
5.64E-02 1.97E-02 6.64E-03 0.00E+00 0.00E+00 0.00E+00 5.49E+02
1.96E+04 9.76E+03 1.45E+03 0.00E+00 4.28E+03 0.00E+00 1.22E+07
3.21E-02 1.74E+01 2.52E-03 0.00E+00 7.29E-03 0.00E+00 2.55E+02
1.83E+06 5.74E+05 9.77E+04 0.00E+00 3.18E+05 0.00E+00 1.50E+08
2.66E+08 1.04E+06 2.68E+07 8.75E+05 8.35E+05 0.00E+00 4.42E+09
3.24E-02 1.92E-02 8.60E-03 0.00E+00 0.00E+00 0.00E+00 2.69E+00
4.29E-01 3.08E-02 2.16E-02 0.00E+00 8.90E-02 0.00E+00 2.28E+03

R Values in units of mrem/yr per ],LCi/m3 for inhalation and tritium,
and units of mz-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-42

Skin

2.33E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Rev. 35

9-99



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-8
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Cow Milk
AGE GROUP = Adult

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 7.63E+02 7.63E+02 7.63E+02 7.63E+02 7.63E+02 7.63E+02
4.57E-03 0.00E+00 5.07E-04 0.00E+00 0.00E+00 0.00E+00 1.35E-04
2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06 2.45E+06
0.00E+00 0.00E+00 2.55E+04 1.53E+04 5.62E+03 3.39E+04 6.42E+06
0.00E+00 6.71E+06 1.28E+06 0.00E+00 2.00E+06 0.00E+00 2.06E+07
0.00E+00 4.21E-03 7.47E-04 0.00E+00 5.35E-03 0.00E+00 1.34E-01
1.96E+07 1.35E+07 3.15E+06 0.00E+00 0.00E+00 7.54E+06 7.75E+06
2.55E+07 5.99E+07 2.30E+07 0.00E+00 0.00E+00 1.67E+07 2.00E+08
0.00E+00 9.10E+05 1.69E+06 0.00E+00 0.00E+00 0.00E+00 2.57E+07
0.00E+00 3.92E+06 8.79E+06 0.00E+00 0.00E+00 0.00E+00 7.95E+07
0.00E+00 1.30E+07 2.87E+07 0.00E+00 0.00E+00 0.00E+00 2.44E+08
3.76E-01 4.88E-02 2.23E-02 0.00E+00 0.00E+00 0.00E+00 1.24E+00
0.00E+00 2.39E+04 1.12E+04 0.00E+00 6.04E+04 0.00E+00 2.04E+06
1.23E+09 3.93E+09 1.78E+09 0.00E+00 2.63E+09 0.00E+00 2.47E+09
0.00E+00 0.00E+00 3.27E+07 0.00E+00 0.00E+00 0.00E+00 3.75E+07
0.00E+00 0.00E+00 9.98E-02 0.00E+00 0.00E+00 0.00E+00 1.44E-01
0.00E+00 0.00E+00 1.75E-23 0.00E+00 0.00E+00 0.00E+00 1.37E-28
0.00E+00 2.41E+09 1.12E+09 0.00E+00 0.00E+00 0.00E+00 4.76E+08
1.23E+09 0.00E+00 3.54E+07 0.00E+00 0.00E+00 0.00E+00 1.98E+08
3.89E+10 0.00E+00 9.54E+09 0.00E+00 0.00E+00 0.00E+00 1.12E+09
2.91E+04 0.00E+00 1.17E+03 0.00E+00 0.00E+00 0.00E+00 1.38E+05
4.95E-01 0.00E+00 2.14E-02 0.00E+00 0.00E+00 0.00E+00 9.82E+00
6.27E-20 0.00E+00 2.43E-21 0.00E+00 0.00E+00 0.00E+00 1.84E-19
7.23E+03 0.00E+00 1.93E+02 0.00E+00 0.00E+00 0.00E+00 3.98E+06
5.64E-05 0.00E+00 1.65E-06 0.00E+00 0.00E+00 0.00E+00 9.88E-01
2.24E-01 0.00E+00 6.19E-03 0.00E+00 0.00E+00 0.00E+00 7.11E+03
7.89E+02 2.53E+02 1.71E+02 0.00E+00 3.97E+02 0.00E+00 8.02E+05
4.34E-01 8.76E-02 4.01E-02 0.00E+00 1.32E-01 0.00E+00 2.71E+04
7.23E+04 4.02E+04 2.16E+04 0.00E+00 3.97E+04 0.00E+00 2.44E+08
3.40E-12 8.59E-13 3.14E-13 0.00E+00 1.00E-12 0.00E+00 3.17E-09
0.00E+00 2.48E+07 4.72E+06 0.00E+00 5.62E+07 0.00E+00 5.76E+07
3.35E+00 9.48E+00 1.21E+02 0.00E+00 1.44E+02 4.64E+00 5.61E+03
8.85E+02 0.00E+00 3.81E+02 0.00E+00 3.38E+03 0.00E+00 1.03E+05
8.65E-04 0.00E+00 3.41E-04 0.00E+00 1.12E-02 0.00E+00 5.29E-01
1.64E+04 0.00E+00 2.08E+03 0.00E+00 3.17E+04 0.00E+00 1.06E+06
4.85E+07 4.49E+07 2.66E+07 0.00E+00 8.82E+07 0.00E+00 1.83E+10
3.87E+06 1.49E+05 3.66E+06 5.26E+04 1.10E+05 0.00E+00 6.77E+07
2.16E+07 4.09E+05 8.58E+06 5.25E+04 0.00E+00 1.68E+07 6.14E+08
1.61E+07 1.80E+05 3.84E+06 1.64E+04 0.00E+00 1.24E+07 1.78E+08
5.67E+07 2.12E+07 8.98E+06 1.95E+07 2.37E+08 0.00E+00 2.86E+08
2.97E-10 1.12E-10 7.25E-11 2.28E-10 1.25E-09 0.00E+00 2.25E-10
3.69E+05 1.80E+05 1.50E+05 2.86E+05 1.83E+06 0.00E+00 1.79E+07
2.46E+06 1.59E+06 1.49E+06 1.76E+06 1.53E+07 0.00E+00 7.52E+07
2.91E+08 4.16E+08 2.38E+08 1.36E+11 7.13E+08 0.00E+00 1.10E+08
1.67E-01 4.47E-01 1.56E-01 1.56E+01 7.12E-01 0.00E+00 8.39E-02
3.88E+06 6.74E+06 2.06E+06 9.91E+08 1.18E+07 0.00E+00 6.06E+06
2.11E-12 5.72E-12 2.05E-12 9.92E-11 9.10E-12 0.00E+00 4.99E-15
1.29E+04 3.38E+04 1.25E+04 2.23E+06 5.42E+04 0.00E+00 3.82E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,

and units of m*mrem/yr per uCi/sec for all others.

Section 3 — Page 3-43

Skin

7.63E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-8 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?

PATHWAY = Cow Milk
AGE GROUP = Adult

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

4.45E+09 1.06E+10 8.66E+09 0.00E+00 3.43E+09 1.14E+09 1.85E+08
2.51E+08 9.91E+08 7.14E+08 0.00E+00 5.52E+08 7.56E+07 1.13E+08
5.96E+09 8.15E+09 5.34E+09 0.00E+00 2.77TE+09 9.20E+08 1.58E+08
9.72E-24 1.92E-23 9.51E-24 0.00E+00 1.41E-23 1.39E-24 8.19E-29
4.54E-08 3.24E-11 1.33E-09 0.00E+00 3.03E-11 1.84E-11 8.06E-08
2.57E+07 3.23E+04 1.68E+06 0.00E+00 1.10E+04 1.85E+04 5.29E+07
4.52E+00 2.28E+00 6.01E-01 0.00E+00 0.00E+00 0.00E+00 1.67E+05
1.90E-11 8.66E-12 2.16E-12 0.00E+00 0.00E+00 0.00E+00 6.32E-08
4.27E+03 2.89E+03 3.27E+02 0.00E+00 1.34E+03 0.00E+00 1.10E+07
4.16E+01 3.08E+04 3.40E+00 0.00E+00 1.35E+01 0.00E+00 1.15E+06
2.83E+05 1.18E+05 1.52E+04 0.00E+00 7.01E+04 0.00E+00 9.56E+07
8.46E+03 4.77E+01 9.57E+02 3.03E+01 3.97E+01 0.00E+00 6.28E+05
6.52E+03 5.45E+03 1.90E+03 0.00E+00 0.00E+00 0.00E+00 1.78E+06
3.67E+00 3.61E-01 1.99E-01 0.00E+00 1.13E+00 0.00E+00 7.41E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,

and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-44

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-9
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?
(Reference Regulatory Guide 1.109)

PATHWAY = Cow Milk
AGE GROUP = Teen

9

Nuclide

H-3
F-18
A-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 9.93E+02 9.93E+02 9.93E+02 9.93E+02 9.93E+02 9.93E+02
8.16E-03 0.00E+00 8.94E-04 0.00E+00 0.00E+00 0.00E+00 7.35E-04
4.27E+06 4.27E+06 4.27E+06 4.27E+06 4.27E+06 4.27E+06 4.27E+06
0.00E+00 0.00E+00 4.46E+04 2.48E+04 9.77E+03 6.36E+04 7.49E+06
0.00E+00 1.12E+07 2.22E+06 0.00E+00 3.34E+06 0.00E+00 2.29E+07
0.00E+00 7.47E-03 1.33E-03 0.00E+00 9.45E-03 0.00E+00 4.91E-01
3.47E+07 2.46E+07 5.74E+06 0.00E+00 0.00E+00 1.56E+07 1.06E+07
4.45E+07 1.04E+08 4.01E+07 0.00E+00 0.00E+00 3.27E+07 2.45E+08
0.00E+00 1.78E+06 2.99E+06 0.00E+00 0.00E+00 0.00E+00 3.32E+07
0.00E+00 6.60E+06 1.52E+07 0.00E+00 0.00E+00 0.00E+00 9.10E+07
0.00E+00 2.20E+07 4.96E+07 0.00E+00 0.00E+00 0.00E+00 2.87E+08
6.88E-01 8.79E-02 4.00E-02 0.00E+00 0.00E+00 0.00E+00 4.76E+00
0.00E+00 4.27E+04 2.01E+04 0.00E+00 1.08E+05 0.00E+00 3.31E+06
1.90E+09 6.58E+09 3.07E+09 0.00E+00 4.21E+09 0.00E+00 2.79E+09
0.00E+00 0.00E+00 5.68E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.84E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.13E-23 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 4.40E+09 2.07E+09 0.00E+00 0.00E+00 0.00E+00 6.51E+08
2.28E+09 0.00E+00 6.52E+07 0.00E+00 0.00E+00 0.00E+00 2.71E+08
5.49E+10 0.00E+00 1.36E+10 0.00E+00 0.00E+00 0.00E+00 1.54E+09
5.34E+04 0.00E+00 2.12E+03 0.00E+00 0.00E+00 0.00E+00 2.42E+05
9.07E-01 0.00E+00 3.87E-02 0.00E+00 0.00E+00 0.00E+00 2.31E+01
1.15E-19 0.00E+00 4.39E-21 0.00E+00 0.00E+00 0.00E+00 5.42E-18
1.33E+04 0.00E+00 3.56E+02 0.00E+00 0.00E+00 0.00E+00 5.45E+06
1.04E-04 0.00E+00 3.01E-06 0.00E+00 0.00E+00 0.00E+00 2.86E+00
4.14E-01 0.00E+00 1.13E-02 0.00E+00 0.00E+00 0.00E+00 1.26E+04
1.38E+03 4.35E+02 2.99E+02 0.00E+00 6.40E+02 0.00E+00 1.00E+06
7.90E-01 1.56E-01 7.20E-02 0.00E+00 2.37E-01 0.00E+00 4.23E+04
1.23E+05 6.84E+04 3.76E+04 0.00E+00 6.63E+04 0.00E+00 2.92E+08
6.19E-12 1.54E-12 5.61E-13 0.00E+00 1.80E-12 0.00E+00 3.67E-08
0.00E+00 4.48E+07 8.55E+06 0.00E+00 1.03E+08 0.00E+00 8.03E+07
5.82E+00 1.62E+01 2.10E+02 0.00E+00 2.42E+02 9.01E+00 1.07E+04
1.57E+03 0.00E+00 6.73E+02 0.00E+00 5.55E+03 0.00E+00 1.31E+05
1.58E-03 0.00E+00 6.13E-04 0.00E+00 1.99E-02 0.00E+00 1.28E+00
3.02E+04 0.00E+00 3.81E+03 0.00E+00 5.83E+04 0.00E+00 1.45E+06
8.02E+07 7.59E+07 4.61E+07 0.00E+00 1.45E+08 0.00E+00 2.13E+10
5.95E+06 2.49E+05 6.33E+06 8.23E+04 1.76E+05 0.00E+00 7.14E+07
3.86E+07 7.11E+05 1.51E+07 8.75E+04 0.00E+00 3.37E+07 7.78E+08
2.89E+07 3.15E+05 6.75E+06 2.76E+04 0.00E+00 2.54E+07 2.25E+08
1.04E+08 3.85E+07 1.64E+07 3.35E+07 4.34E+08 0.00E+00 3.90E+08
5.48E-10 2.04E-10 1.33E-10 3.91E-10 2.30E-09 0.00E+00 2.99E-09
6.71E+05 3.22E+05 2.69E+05 4.84E+05 3.36E+06 0.00E+00 2.58E+07
4.39E+06 2.78E+06 2.62E+06 2.93E+06 2.67E+07 0.00E+00 8.81E+07
5.28E+08 7.39E+08 3.97E+08 2.16E+11 1.27E+09 0.00E+00 1.46E+08
2.96E-01 7.75E-01 2.78E-01 2.61E+01 1.22E+00 0.00E+00 3.38E-01
7.08E+06 1.20E+07 3.66E+06 1.68E+09 2.11E+07 0.00E+00 9.09E+06
3.74E-12 9.93E-12 3.56E-12 1.65E-10 1.56E-11 0.00E+00 1.31E-13
2.29E+04 5.91E+04 2.19E+04 3.80E+06 9.33E+04 0.00E+00 6.54E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*mrem/yr per uCi/sec for all others.

Section 3 — Page 3-45

Skin

9.93E+02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-9 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT?

PATHWAY = Cow Milk
AGE GROUP = Teen

9

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

7.73E+09 1.82E+10 8.44E+09 0.00E+00 5.78E+09 2.21E+09 2.26E+08
4.27E+08 1.68E+09 1.13E+09 0.00E+00 9.16E+08 1.44E+08 1.35E+08
1.08E+10 1.44E+10 5.01E+09 0.00E+00 4.89E+09 1.90E+09 2.05E+08
1.76E-23 3.38E-23 1.69E-23 0.00E+00 2.50E-23 2.91E-24 1.54E-26
8.40E-08 5.91E-11 2.45E-09 0.00E+00 5.57E-11 4.07E-11 7.50E-07
4.64E+07 5.68E+04 2.99E+06 0.00E+00 1.93E+04 3.82E+04 7.15E+07
8.11E+00 3.99E+00 1.06E+00 0.00E+00 0.00E+00 0.00E+00 2.29E+05
3.44E-11 1.53E-11 3.80E-12 0.00E+00 0.00E+00 0.00E+00 4.64E-07
7.82E+03 5.22E+03 6.00E+02 0.00E+00 2.46E+03 0.00E+00 1.49E+07
7.65E+01 5.56E+04 6.22E+00 0.00E+00 2.50E+01 0.00E+00 1.67E+06
5.20E+05 2.15E+05 2.80E+04 0.00E+00 1.29E+05 0.00E+00 1.31E+08
1.51E+04 8.32E+01 1.69E+03 5.06E+01 6.91E+01 0.00E+00 7.57E+05
1.19E+04 9.72E+03 3.40E+03 0.00E+00 0.00E+00 0.00E+00 2.63E+06
7.01E+00 6.61E-01 3.67E-01 0.00E+00 2.08E+00 0.00E+00 1.06E+05

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-46

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-10
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT
(Reference Regulatory Guide 1.109)

PATHWAY = Cow Milk
AGE GROUP = Child

10

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 1.57E+03 1.57E+03 1.57E+03 1.57E+03 1.57E+03 1.57E+03
1.94E-02 0.00E+00 1.92E-03 0.00E+00 0.00E+00 0.00E+00 5.25E-03
8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06
0.00E+00 0.00E+00 9.09E+04 5.05E+04 1.38E+04 9.21E+04 4.82E+06
0.00E+00 1.67E+07 4.46E+06 0.00E+00 4.69E+06 0.00E+00 1.40E+07
0.00E+00 1.30E-02 2.94E-03 0.00E+00 1.57E-02 0.00E+00 1.89E+00
8.71E+07 4.62E+07 1.43E+07 0.00E+00 0.00E+00 2.61E+07 8.56E+06
1.03E+08 1.67E+08 8.31E+07 0.00E+00 0.00E+00 4.84E+07 1.74E+08
0.00E+00 3.04E+06 6.16E+06 0.00E+00 0.00E+00 0.00E+00 2.49E+07
0.00E+00 1.01E+07 3.09E+07 0.00E+00 0.00E+00 0.00E+00 5.88E+07
0.00E+00 3.42E+07 1.01E+08 0.00E+00 0.00E+00 0.00E+00 1.89E+08
1.68E+00 1.58E-01 9.24E-02 0.00E+00 0.00E+00 0.00E+00 1.94E+01
0.00E+00 7.50E+04 4.53E+04 0.00E+00 1.81E+05 0.00E+00 3.52E+06
3.72E+09 9.91E+09 6.16E+09 0.00E+00 6.24E+09 0.00E+00 1.74E+09
0.00E+00 0.00E+00 1.16E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 4.52E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 7.08E-23 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 8.16E+09 5.02E+09 0.00E+00 0.00E+00 0.00E+00 5.25E+08
5.63E+09 0.00E+00 1.61E+08 0.00E+00 0.00E+00 0.00E+00 2.18E+08
9.28E+10 0.00E+00 2.35E+10 0.00E+00 0.00E+00 0.00E+00 1.25E+09
1.31E+05 0.00E+00 4.94E+03 0.00E+00 0.00E+00 0.00E+00 2.89E+05
2.21E+00 0.00E+00 8.88E-02 0.00E+00 0.00E+00 0.00E+00 4.19E+01
2.80E-19 0.00E+00 1.02E-20 0.00E+00 0.00E+00 0.00E+00 5.49E-16
3.28E+04 0.00E+00 8.78E+02 0.00E+00 0.00E+00 0.00E+00 4.38E+06
2.56E-04 0.00E+00 7.32E-06 0.00E+00 0.00E+00 0.00E+00 7.39E+00
1.02E+00 0.00E+00 2.79E-02 0.00E+00 0.00E+00 0.00E+00 1.51E+04
3.20E+03 7.04E+02 6.27E+02 0.00E+00 1.01E+03 0.00E+00 7.35E+05
1.92E+00 2.78E-01 1.64E-01 0.00E+00 3.99E-01 0.00E+00 4.21E+04
2.78E+05 1.08E+05 7.74E+04 0.00E+00 1.02E+05 0.00E+00 2.00E+08
1.50E-11 2.72E-12 1.27E-12 0.00E+00 3.01E-12 0.00E+00 8.38E-07
0.00E+00 8.16E+07 2.02E+07 0.00E+00 1.74E+08 0.00E+00 6.75E+07
1.33E+01 2.62E+01 4.34E+02 0.00E+00 3.80E+02 1.33E+01 1.49E+04
3.72E+03 0.00E+00 1.43E+03 0.00E+00 9.37E+03 0.00E+00 9.62E+04
3.86E-03 0.00E+00 1.40E-03 0.00E+00 3.39E-02 0.00E+00 2.52E+00
7.45E+04 0.00E+00 9.29E+03 0.00E+00 1.01E+05 0.00E+00 1.16E+06
1.74E+08 1.17E+08 9.39E+07 0.00E+00 2.19E+08 0.00E+00 1.40E+10
1.17E+07 3.76E+05 1.28E+07 1.54E+05 2.59E+05 0.00E+00 4.67E+07
9.13E+07 1.18E+06 3.20E+07 2.01E+05 0.00E+00 5.07E+07 5.71E+08
6.87E+07 5.30E+05 1.44E+07 6.36E+04 0.00E+00 3.83E+07 1.64E+08
2.56E+08 7.14E+07 3.97E+07 8.25E+07 7.51E+08 0.00E+00 3.12E+08
1.35E-09 3.77E-10 3.21E-10 9.64E-10 3.95E-09 0.00E+00 8.41E-08
1.63E+06 5.65E+05 6.02E+05 1.16E+06 5.47E+06 0.00E+00 2.29E+07
1.05E+07 4.64E+06 5.61E+06 6.76E+06 4.31E+07 0.00E+00 4.67E+07
1.28E+09 1.29E+09 7.32E+08 4.26E+11 2.11E+09 0.00E+00 1.15E+08
7.01E-01 1.29E+00 5.92E-01 5.97E+01 1.97E+00 0.00E+00 1.52E+00
1.72E+07 2.13E+07 8.05E+06 3.95E+09 3.55E+07 0.00E+00 8.57E+06
8.87E-12 1.65E-11 7.57E-12 3.79E-10 2.52E-11 0.00E+00 1.09E-11

5.43E+04 9.77E+04 4.62E+04 8.66E+06 1.50E+05 0.00E+00 7.45E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-47

Skin

1.57E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Rev. 35

9-104



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-10 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!®

PATHWAY = Cow Milk
AGE GROUP = Child

10

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

1.78E+10 2.93E+10 6.17E+09 0.00E+00 9.07E+09 3.25E+09 1.58E+08
9.65E+08 2.65E+09 1.72E+09 0.00E+00 1.41E+09 2.11E+08 9.32E+07
2.60E+10 2.49E+10 3.68E+09 0.00E+00 8.12E+09 2.92E+09 1.56E+08
4.27E-23 5.94E-23 3.77E-23 0.00E+00 4.18E-23 4.50E-24 2.74E-23
2.06E-07 1.10E-10 5.98E-09 0.00E+00 9.62E-11 6.48E-11 1.19E-05
1.12E+08 9.80E+04 6.53E+06 0.00E+00 3.19E+04 5.85E+04 5.67E+07
1.94E+01 6.79E+00 2.29E+00 0.00E+00 0.00E+00 0.00E+00 1.89E+05
8.30E-11 2.64E-11 8.28E-12 0.00E+00 0.00E+00 0.00E+00 5.24E-06
1.93E+04 9.61E+03 1.43E+03 0.00E+00 4.21E+03 0.00E+00 1.20E+07
1.88E+02 1.02E+05 1.47E+01 0.00E+00 4.27E+01 0.00E+00 1.49E+06
1.28E+06 4.02E+05 6.85E+04 0.00E+00 2.23E+05 0.00E+00 1.05E+08
3.59E+04 1.40E+02 3.61E+03 1.18E+02 1.13E+02 0.00E+00 5.96E+05
2.89E+04 1.71E+04 7.68E+03 0.00E+00 0.00E+00 0.00E+00 2.40E+06
1.73E+01 1.24E+00 8.71E-01 0.00E+00 3.58E+00 0.00E+00 9.17E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-48

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-11
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!
(Reference Regulatory Guide 1.109)

PATHWAY = Cow Milk
AGE GROUP = Infant

11

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03
4.04E-02 0.00E+00 3.45E-03 0.00E+00 0.00E+00 0.00E+00 9.51E-03
1.55E+07 1.55E+07 1.55E+07 1.55E+07 1.55E+07 1.55E+07 1.55E+07
0.00E+00 0.00E+00 1.44E+05 9.40E+04 2.05E+04 1.83E+05 4.20E+06
0.00E+00 3.11E+07 7.05E+06 0.00E+00 6.90E+06 0.00E+00 1.14E+07
0.00E+00 3.19E-02 5.50E-03 0.00E+00 2.74E-02 0.00E+00 2.90E+00
1.05E+08 6.80E+07 1.82E+07 0.00E+00 0.00E+00 3.32E+07 8.63E+06
1.93E+08 3.36E+08 1.33E+08 0.00E+00 0.00E+00 9.94E+07 1.61E+08
0.00E+00 7.10E+06 1.15E+07 0.00E+00 0.00E+00 0.00E+00 2.42E+07
0.00E+00 2.02E+07 5.03E+07 0.00E+00 0.00E+00 0.00E+00 5.03E+07
0.00E+00 6.98E+07 1.65E+08 0.00E+00 0.00E+00 0.00E+00 1.66E+08
3.56E+00 4.03E-01 1.83E-01 0.00E+00 0.00E+00 0.00E+00 3.07E+01
0.00E+00 1.86E+05 8.63E+04 0.00E+00 3.15E+05 0.00E+00 3.83E+06
5.00E+09 1.71E+10 7.90E+09 0.00E+00 8.31E+09 0.00E+00 1.45E+10
0.00E+00 0.00E+00 1.96E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 9.60E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.37E-22 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 2.07E+10 1.02E+10 0.00E+00 0.00E+00 0.00E+00 5.30E+08
1.07E+10 0.00E+00 3.07E+08 0.00E+00 0.00E+00 0.00E+00 2.20E+08
1.01E+11 0.00E+00 2.57E+10 0.00E+00 0.00E+00 0.00E+00 1.26E+09
2.73E+05 0.00E+00 9.87E+03 0.00E+00 0.00E+00 0.00E+00 3.23E+05
4.71E+00 0.00E+00 1.75E-01 0.00E+00 0.00E+00 0.00E+00 5.08E+01
5.94E-19 0.00E+00 2.03E-20 0.00E+00 0.00E+00 0.00E+00 1.98E-15
6.16E+04 0.00E+00 1.64E+03 0.00E+00 0.00E+00 0.00E+00 4.42E+06
5.44E-04 0.00E+00 1.53E-05 0.00E+00 0.00E+00 0.00E+00 1.04E+01
2.16E+00 0.00E+00 5.90E-02 0.00E+00 0.00E+00 0.00E+00 1.71E+04
5.69E+03 1.39E+03 9.83E+02 0.00E+00 1.49E+03 0.00E+00 6.91E+05
4.07E+00 6.99E-01 3.19E-01 0.00E+00 7.04E-01 0.00E+00 4.46E+04
5.19E+05 2.14E+05 1.24E+05 0.00E+00 1.53E+05 0.00E+00 1.81E+08
3.18E-11 6.78E-12 2.45E-12 0.00E+00 5.30E-12 0.00E+00 2.14E-06
0.00E+00 2.09E+08 4.07E+07 0.00E+00 3.12E+08 0.00E+00 6.87E+07
2.78E+01 5.73E+01 7.37E+02 0.00E+00 6.16E+02 2.99E+01 1.66E+04
7.54E+03 0.00E+00 2.52E+03 0.00E+00 1.57E+04 0.00E+00 9.17E+04
8.13E-03 0.00E+00 2.74E-03 0.00E+00 5.98E-02 0.00E+00 3.23E+00
1.53E+05 0.00E+00 1.92E+04 0.00E+00 1.81E+05 0.00E+00 1.16E+06
3.21E+08 2.35E+08 1.55E+08 0.00E+00 3.36E+08 0.00E+00 1.22E+10
1.78E+07 6.79E+05 1.84E+07 2.59E+05 3.65E+05 0.00E+00 3.79E+07
1.76E+08 2.59E+06 5.45E+07 4.67E+05 0.00E+00 1.10E+08 5.43E+08
1.18E+08 1.14E+06 2.43E+07 1.48E+05 0.00E+00 6.83E+07 1.57E+08
5.25E+08 1.80E+08 8.09E+07 2.02E+08 1.31E+09 0.00E+00 3.14E+08
2.86E-09 9.87E-10 6.69E-10 2.40E-09 7.13E-09 0.00E+00 2.29E-07
3.45E+06 1.39E+06 1.15E+06 2.82E+06 9.56E+06 0.00E+00 2.34E+07
2.16E+07 1.07E+07 9.98E+06 1.58E+07 6.69E+07 0.00E+00 3.96E+07
2.67E+09 3.15E+09 1.38E+09 1.03E+12 3.68E+09 0.00E+00 1.12E+08
1.45E+00 2.95E+00 1.05E+00 1.38E+02 3.29E+00 0.00E+00 2.39E+00
3.63E+07 5.29E+07 1.55E+07 9.62E+09 6.22E+07 0.00E+00 8.95E+06
1.84E-11 3.77E-11 1.34E-11 8.78E-10 4.21E-11 0.00E+00 3.89E-11
1.13E+05 2.25E+05 8.19E+04 2.01E+07 2.50E+05 0.00E+00 8.13E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-49

Skin

2.38E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Rev. 35

9-106



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-11 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!

PATHWAY = Cow Milk
AGE GROUP = Infant

11

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

2.87E+10 5.36E+10 5.41E+09 0.00E+00 1.38E+10 5.65E+09 1.46E+08
1.88E+09 5.54E+09 2.07E+09 0.00E+00 2.21E+09 4.52E+08 8.42E+07
4.16E+10 4.86E+10 3.45E+09 0.00E+00 1.31E+10 5.29E+09 1.52E+08
9.01E-23 1.47E-22 7.10E-23 0.00E+00 7.31E-23 1.14E-23 2.34E-22
4.39E-07 2.91E-10 1.27E-08 0.00E+00 1.75E-10 1.77E-10 2.78E-05
2.30E+08 2.30E+05 1.19E+07 0.00E+00 5.47E+04 1.41E+05 5.66E+07
4.06E+01 1.60E+01 4.11E+00 0.00E+00 0.00E+00 0.00E+00 1.88E+05
1.74E-10 6.40E-11 1.53E-11 0.00E+00 0.00E+00 0.00E+00 1.09E-05
3.82E+04 2.33E+04 2.74E+03 0.00E+00 7.18E+03 0.00E+00 1.20E+07
3.97E+02 2.64E+05 3.01E+01 0.00E+00 7.68E+01 0.00E+00 1.54E+06
1.84E+06 7.52E+05 1.03E+05 0.00E+00 3.04E+05 0.00E+00 1.05E+08
6.86E+04 3.22E+02 6.06E+03 2.73E+02 1.89E+02 0.00E+00 5.62E+05
6.08E+04 4.23E+04 1.46E+04 0.00E+00 0.00E+00 0.00E+00 2.49E+06
3.65E+01 3.26E+00 1.84E+00 0.00E+00 6.51E+00 0.00E+00 9.44E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-50

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-12
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT2
(Reference Regulatory Guide 1.109)

PATHWAY = Goat Milk
AGE GROUP = Adult

12

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 1.56E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03
5.48E-04 0.00E+00 6.08E-05 0.00E+00 0.00E+00 0.00E+00 1.63E-05
2.93E+05 2.93E+05 2.93E+05 2.93E+05 2.93E+05 2.93E+05 2.93E+05
0.00E+00 0.00E+00 3.06E+03 1.83E+03 6.75E+02 4.06E+03 7.70E+05
0.00E+00 8.06E+05 1.54E+05 0.00E+00 2.40E+05 0.00E+00 2.47E+06
0.00E+00 5.05E-04 8.96E-05 0.00E+00 6.42E-04 0.00E+00 1.61E-02
2.54E+05 1.76E+05 4.10E+04 0.00E+00 0.00E+00 9.80E+04 1.01E+05
3.31E+05 7.79E+05 2.98E+05 0.00E+00 0.00E+00 2.18E+05 2.60E+06
0.00E+00 1.09E+05 2.02E+05 0.00E+00 0.00E+00 0.00E+00 3.09E+06
0.00E+00 4.71E+05 1.05E+06 0.00E+00 0.00E+00 0.00E+00 9.54E+06
0.00E+00 1.56E+06 3.44E+06 0.00E+00 0.00E+00 0.00E+00 2.93E+07
4.51E-02 5.86E-03 2.67E-03 0.00E+00 0.00E+00 0.00E+00 1.49E-01
0.00E+00 2.67E+03 1.25E+03 0.00E+00 6.73E+03 0.00E+00 2.27E+05
1.48E+08 4.71E+08 2.13E+08 0.00E+00 3.15E+08 0.00E+00 2.97E+08
0.00E+00 0.00E+00 3.93E+06 0.00E+00 0.00E+00 0.00E+00 4.50E+06
0.00E+00 0.00E+00 1.20E-02 0.00E+00 0.00E+00 0.00E+00 1.73E-02
0.00E+00 0.00E+00 2.10E-24 0.00E+00 0.00E+00 0.00E+00 1.65E-29
0.00E+00 2.90E+08 1.35E+08 0.00E+00 0.00E+00 0.00E+00 5.71E+07
2.59E+09 0.00E+00 7.44E+07 0.00E+00 0.00E+00 0.00E+00 4.16E+08
8.16E+10 0.00E+00 2.00E+10 0.00E+00 0.00E+00 0.00E+00 2.36E+09
6.10E+04 0.00E+00 2.46E+03 0.00E+00 0.00E+00 0.00E+00 2.91E+05
1.04E+00 0.00E+00 4.50E-02 0.00E+00 0.00E+00 0.00E+00 2.06E+01
7.52E-21 0.00E+00 2.91E-22 0.00E+00 0.00E+00 0.00E+00 2.21E-20
8.67E+02 0.00E+00 2.32E+01 0.00E+00 0.00E+00 0.00E+00 4.77E+05
6.77E-06 0.00E+00 1.98E-07 0.00E+00 0.00E+00 0.00E+00 1.19E-01
2.69E-02 0.00E+00 7.43E-04 0.00E+00 0.00E+00 0.00E+00 8.53E+02
9.47E+01 3.04E+01 2.06E+01 0.00E+00 4.76E+01 0.00E+00 9.62E+04
5.21E-02 1.05E-02 4.81E-03 0.00E+00 1.59E-02 0.00E+00 3.26E+03
8.67E+03 4.82E+03 2.59E+03 0.00E+00 4.77E+03 0.00E+00 2.93E+07
4.08E-13 1.03E-13 3.76E-14 0.00E+00 1.20E-13 0.00E+00 3.80E-10
0.00E+00 2.98E+06 5.67E+05 0.00E+00 6.75E+06 0.00E+00 6.91E+06
4.03E-01 1.14E+00 1.45E+01 0.00E+00 1.73E+01 5.57E-01 6.73E+02
1.06E+02 0.00E+00 4.58E+01 0.00E+00 4.05E+02 0.00E+00 1.24E+04
1.04E-04 0.00E+00 4.10E-05 0.00E+00 1.34E-03 0.00E+00 6.35E-02
1.97E+03 0.00E+00 2.50E+02 0.00E+00 3.81E+03 0.00E+00 1.28E+05
5.82E+06 5.38E+06 3.20E+06 0.00E+00 1.06E+07 0.00E+00 2.20E+09
4.64E+05 1.79E+04 4.39E+05 6.31E+03 1.32E+04 0.00E+00 8.12E+06
2.60E+06 4.90E+04 1.03E+06 6.29E+03 0.00E+00 2.02E+06 7.37E+07
1.94E+06 2.16E+04 4.61E+05 1.97E+03 0.00E+00 1.49E+06 2.13E+07
6.81E+06 2.54E+06 1.08E+06 2.34E+06 2.84E+07 0.00E+00 3.43E+07
3.57E-11 1.34E-11 8.70E-12 2.74E-11 1.50E-10 0.00E+00 2.69E-11
4.43E+04 2.17E+04 1.80E+04 3.43E+04 2.19E+05 0.00E+00 2.15E+06
2.95E+05 1.91E+05 1.79E+05 2.11E+05 1.84E+06 0.00E+00 9.02E+06
3.49E+08 4.99E+08 2.86E+08 1.64E+11 8.56E+08 0.00E+00 1.32E+08
2.00E-01 5.36E-01 1.88E-01 1.88E+01 8.54E-01 0.00E+00 1.01E-01
4.65E+06 8.09E+06 2.47E+06 1.19E+09 1.41E+07 0.00E+00 7.27E+06
2.53E-12 6.87E-12 2.46E-12 1.19E-10 1.09E-11 0.00E+00 5.99E-15
1.55E+04 4.06E+04 1.50E+04 2.68E+06 6.51E+04 0.00E+00 4.58E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-51

Skin

1.56E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-12 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!?

PATHWAY = Goat Milk
AGE GROUP = Adult

12

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

1.34E+10 3.18E+10 2.60E+10 0.00E+00 1.03E+10 3.41E+09 5.56E+08
7.53E+08 2.97E+09 2.14E+09 0.00E+00 1.65E+09 2.27E+08 3.38E+08
1.79E+10 2.45E+10 1.60E+10 0.00E+00 8.30E+09 2.76E+09 4.73E+08
2.91E-23 5.76E-23 2.85E-23 0.00E+00 4.23E-23 4.18E-24 2.46E-28
5.45E-09 3.88E-12 1.60E-10 0.00E+00 3.63E-12 2.20E-12 9.67E-09
3.08E+06 3.87E+03 2.02E+05 0.00E+00 1.32E+03 2.22E+03 6.35E+06
5.42E-01 2.73E-01 7.22E-02 0.00E+00 0.00E+00 0.00E+00 2.00E+04
2.28E-12 1.04E-12 2.59E-13 0.00E+00 0.00E+00 0.00E+00 7.58E-09
5.12E+02 3.46E+02 3.93E+01 0.00E+00 1.61E+02 0.00E+00 1.32E+06
4.99E+00 3.69E+03 4.09E-01 0.00E+00 1.63E+00 0.00E+00 1.38E+05
3.39E+04 1.42E+04 1.82E+03 0.00E+00 8.41E+03 0.00E+00 1.15E+07
1.01E+03 5.73E+00 1.15E+02 3.63E+00 4.77E+00 0.00E+00 7.53E+04
7.82E+02 6.54E+02 2.29E+02 0.00E+00 0.00E+00 0.00E+00 2.14E+05
4.41E-01 4.34E-02 2.39E-02 0.00E+00 1.35E-01 0.00E+00 8.89E+03

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-52

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-13
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT®?
(Reference Regulatory Guide 1.109)

PATHWAY = Goat Milk
AGE GROUP = Teen

13

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 2.03E+03 2.03E+03 2.03E+03 2.03E+03 2.03E+03 2.03E+03
9.79E-04 0.00E+00 1.07E-04 0.00E+00 0.00E+00 0.00E+00 8.82E-05
5.12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05 5.12E+05
0.00E+00 0.00E+00 5.35E+03 2.97E+03 1.17E+03 7.64E+03 8.99E+05
0.00E+00 1.34E+06 2.66E+05 0.00E+00 4.00E+05 0.00E+00 2.75E+06
0.00E+00 8.96E-04 1.59E-04 0.00E+00 1.13E-03 0.00E+00 5.90E-02
4.51E+05 3.20E+05 7.46E+04 0.00E+00 0.00E+00 2.03E+05 1.38E+05
5.78E+05 1.35E+06 5.21E+05 0.00E+00 0.00E+00 4.25E+05 3.19E+06
0.00E+00 2.14E+05 3.58E+05 0.00E+00 0.00E+00 0.00E+00 3.99E+06
0.00E+00 7.92E+05 1.83E+06 0.00E+00 0.00E+00 0.00E+00 1.09E+07
0.00E+00 2.64E+06 5.95E+06 0.00E+00 0.00E+00 0.00E+00 3.44E+07
8.25E-02 1.05E-02 4.80E-03 0.00E+00 0.00E+00 0.00E+00 5.72E-01
0.00E+00 4.75E+03 2.24E+03 0.00E+00 1.20E+04 0.00E+00 3.69E+05
2.27E+08 7.90E+08 3.68E+08 0.00E+00 5.05E+08 0.00E+00 3.34E+08
0.00E+00 0.00E+00 6.82E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.21E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.75E-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 5.28E+08 2.48E+08 0.00E+00 0.00E+00 0.00E+00 7.81E+07
4.78E+09 0.00E+00 1.37E+08 0.00E+00 0.00E+00 0.00E+00 5.69E+08
1.15SE+11 0.00E+00 2.85E+10 0.00E+00 0.00E+00 0.00E+00 3.24E+09
1.12E+05 0.00E+00 4.46E+03 0.00E+00 0.00E+00 0.00E+00 5.08E+05
1.90E+00 0.00E+00 8.12E-02 0.00E+00 0.00E+00 0.00E+00 4.85E+01
1.38E-20 0.00E+00 5.26E-22 0.00E+00 0.00E+00 0.00E+00 6.50E-19
1.59E+03 0.00E+00 4.28E+01 0.00E+00 0.00E+00 0.00E+00 6.54E+05
1.25E-05 0.00E+00 3.62E-07 0.00E+00 0.00E+00 0.00E+00 3.43E-01
4.96E-02 0.00E+00 1.36E-03 0.00E+00 0.00E+00 0.00E+00 1.52E+03
1.66E+02 5.22E+01 3.59E+01 0.00E+00 7.68E+01 0.00E+00 1.21E+05
9.48E-02 1.88E-02 8.64E-03 0.00E+00 2.84E-02 0.00E+00 5.08E+03
1.48E+04 8.20E+03 4.52E+03 0.00E+00 7.95E+03 0.00E+00 3.51E+07
7.43E-13 1.84E-13 6.73E-14 0.00E+00 2.16E-13 0.00E+00 4.40E-09
0.00E+00 5.38E+06 1.03E+06 0.00E+00 1.23E+07 0.00E+00 9.63E+06
6.98E-01 1.95E+00 2.52E+01 0.00E+00 2.90E+01 1.08E+00 1.28E+03
1.89E+02 0.00E+00 8.07E+01 0.00E+00 6.66E+02 0.00E+00 1.58E+04
1.90E-04 0.00E+00 7.36E-05 0.00E+00 2.39E-03 0.00E+00 1.53E-01
3.63E+03 0.00E+00 4.57E+02 0.00E+00 7.00E+03 0.00E+00 1.74E+05
9.62E+06 9.10E+06 5.54E+06 0.00E+00 1.74E+07 0.00E+00 2.56E+09
7.14E+05 2.99E+04 7.59E+05 9.88E+03 2.12E+04 0.00E+00 8.57E+06
4.63E+06 8.53E+04 1.81E+06 1.05E+04 0.00E+00 4.04E+06 9.33E+07
3.46E+06 3.78E+04 8.10E+05 3.31E+03 0.00E+00 3.04E+06 2.69E+07
1.25E+07 4.62E+06 1.97E+06 4.02E+06 5.21E+07 0.00E+00 4.68E+07
6.57E-11 2.45E-11 1.60E-11 4.69E-11 2.76E-10 0.00E+00 3.59E-10
8.06E+04 3.86E+04 3.22E+04 5.81E+04 4.03E+05 0.00E+00 3.10E+06
5.27E+05 3.34E+05 3.14E+05 3.52E+05 3.20E+06 0.00E+00 1.06E+07
6.34E+08 8.87E+08 4.76E+08 2.59E+11 1.53E+09 0.00E+00 1.75E+08
3.55E-01 9.30E-01 3.34E-01 3.13E+01 1.47E+00 0.00E+00 4.05E-01
8.50E+06 1.44E+07 4.40E+06 2.01E+09 2.53E+07 0.00E+00 1.09E+07
4.49E-12 1.19E-11 4.28E-12 1.99E-10 1.88E-11 0.00E+00 1.57E-13
2.75E+04 7.09E+04 2.63E+04 4.56E+06 1.12E+05 0.00E+00 7.85E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-53

Skin

2.03E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-13 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!?

PATHWAY = Goat Milk
AGE GROUP = Teen

13

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

2.32E+10 5.46E+10 2.53E+10 0.00E+00 1.73E+10 6.62E+09 6.79E+08
1.28E+09 5.05E+09 3.39E+09 0.00E+00 2.75E+09 4.33E+08 4.06E+08
3.24E+10 4.31E+10 1.50E+10 0.00E+00 1.47E+10 5.70E+09 6.14E+08
5.29E-23 1.02E-22 5.08E-23 0.00E+00 7.50E-23 8.72E-24 4.61E-26
1.01E-08 7.09E-12 2.94E-10 0.00E+00 6.69E-12 4.89E-12 8.99E-08
5.56E+06 6.82E+03 3.58E+05 0.00E+00 2.31E+03 4.58E+03 8.58E+06
9.73E-01 4.78E-01 1.27E-01 0.00E+00 0.00E+00 0.00E+00 2.75E+04
4.12E-12 1.83E-12 4.56E-13 0.00E+00 0.00E+00 0.00E+00 5.57E-08
9.39E+02 6.27E+02 7.20E+01 0.00E+00 2.95E+02 0.00E+00 1.79E+06
9.18E+00 6.68E+03 7.46E-01 0.00E+00 3.00E+00 0.00E+00 2.01E+05
6.24E+04 2.58E+04 3.35E+03 0.00E+00 1.54E+04 0.00E+00 1.57E+07
1.82E+03 9.98E+00 2.03E+02 6.08E+00 8.29E+00 0.00E+00 9.08E+04
1.43E+03 1.17E+03 4.09E+02 0.00E+00 0.00E+00 0.00E+00 3.16E+05
8.42E-01 7.94E-02 4.41E-02 0.00E+00 2.49E-01 0.00E+00 1.28E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-54

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-14
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT**
(Reference Regulatory Guide 1.109)

PATHWAY = Goat Milk
AGE GROUP = Child

14

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03
2.33E-03 0.00E+00 2.31E-04 0.00E+00 0.00E+00 0.00E+00 6.30E-04
1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06
0.00E+00 0.00E+00 1.09E+04 6.05E+03 1.65E+03 1.11E+04 5.79E+05
0.00E+00 2.01E+06 5.35E+05 0.00E+00 5.63E+05 0.00E+00 1.69E+06
0.00E+00 1.56E-03 3.53E-04 0.00E+00 1.89E-03 0.00E+00 2.26E-01
1.13E+06 6.00E+05 1.86E+05 0.00E+00 0.00E+00 3.40E+05 1.11E+05
1.34E+06 2.17E+06 1.08E+06 0.00E+00 0.00E+00 6.29E+05 2.26E+06
0.00E+00 3.65E+05 7.39E+05 0.00E+00 0.00E+00 0.00E+00 2.99E+06
0.00E+00 1.21E+06 3.71E+06 0.00E+00 0.00E+00 0.00E+00 7.06E+06
0.00E+00 4.11E+06 1.21E+07 0.00E+00 0.00E+00 0.00E+00 2.27E+07
2.02E-01 1.90E-02 1.11E-02 0.00E+00 0.00E+00 0.00E+00 2.33E+00
0.00E+00 8.35E+03 5.05E+03 0.00E+00 2.02E+04 0.00E+00 3.92E+05
4.46E+08 1.19E+09 7.40E+08 0.00E+00 7.49E+08 0.00E+00 2.09E+08
0.00E+00 0.00E+00 1.40E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 5.42E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 8.49E-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 9.79E+08 6.02E+08 0.00E+00 0.00E+00 0.00E+00 6.30E+07
1.18E+10 0.00E+00 3.38E+08 0.00E+00 0.00E+00 0.00E+00 4.58E+08
1.95E+11 0.00E+00 4.94E+10 0.00E+00 0.00E+00 0.00E+00 2.62E+09
2.75E+05 0.00E+00 1.04E+04 0.00E+00 0.00E+00 0.00E+00 6.07E+05
4.65E+00 0.00E+00 1.86E-01 0.00E+00 0.00E+00 0.00E+00 8.81E+01
3.36E-20 0.00E+00 1.22E-21 0.00E+00 0.00E+00 0.00E+00 6.59E-17
3.94E+03 0.00E+00 1.05E+02 0.00E+00 0.00E+00 0.00E+00 5.25E+05
3.07E-05 0.00E+00 8.78E-07 0.00E+00 0.00E+00 0.00E+00 8.87E-01
1.22E-01 0.00E+00 3.35E-03 0.00E+00 0.00E+00 0.00E+00 1.82E+03
3.85E+02 8.45E+01 7.53E+01 0.00E+00 1.21E+02 0.00E+00 8.82E+04
2.31E-01 3.33E-02 1.97E-02 0.00E+00 4.79E-02 0.00E+00 5.05E+03
3.34E+04 1.30E+04 9.29E+03 0.00E+00 1.22E+04 0.00E+00 2.40E+07
1.80E-12 3.26E-13 1.52E-13 0.00E+00 3.62E-13 0.00E+00 1.01E-07
0.00E+00 9.79E+06 2.42E+06 0.00E+00 2.09E+07 0.00E+00 8.10E+06
1.60E+00 3.14E+00 5.20E+01 0.00E+00 4.56E+01 1.59E+00 1.79E+03
4.47E+02 0.00E+00 1.72E+02 0.00E+00 1.12E+03 0.00E+00 1.15E+04
4.63E-04 0.00E+00 1.68E-04 0.00E+00 4.07E-03 0.00E+00 3.02E-01
8.93E+03 0.00E+00 1.11E+03 0.00E+00 1.21E+04 0.00E+00 1.39E+05
2.09E+07 1.41E+07 1.13E+07 0.00E+00 2.62E+07 0.00E+00 1.68E+09
1.40E+06 4.52E+04 1.53E+06 1.85E+04 3.10E+04 0.00E+00 5.61E+06
1.10E+07 1.42E+05 3.84E+06 2.42E+04 0.00E+00 6.08E+06 6.85E+07
8.25E+06 6.36E+04 1.73E+06 7.64E+03 0.00E+00 4.60E+06 1.97E+07
3.07E+07 8.57E+06 4.76E+06 9.90E+06 9.01E+07 0.00E+00 3.74E+07
1.62E-10 4.53E-11 3.85E-11 1.16E-10 4.74E-10 0.00E+00 1.01E-08
1.96E+05 6.78E+04 7.22E+04 1.39E+05 6.57E+05 0.00E+00 2.75E+06
1.26E+06 5.57E+05 6.73E+05 8.11E+05 5.17E+06 0.00E+00 5.61E+06
1.54E+09 1.55E+09 8.78E+08 S5.11E+11 2.54E+09 0.00E+00 1.38E+08
8.41E-01 1.55E+00 7.11E-01 7.17E+01 2.36E+00 0.00E+00 1.82E+00
2.06E+07 2.55E+07 9.66E+06 4.74E+09 4.25E+07 0.00E+00 1.03E+07
1.06E-11 1.98E-11 9.09E-12 4.54E-10 3.02E-11 0.00E+00 1.31E-11
6.52E+04 1.17E+05 5.55E+04 1.04E+07 1.80E+05 0.00E+00 8.94E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-55

Skin

3.20E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-14 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT™

PATHWAY = Goat Milk
AGE GROUP = Child

14

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

5.35E+10 8.78E+10 1.85E+10 0.00E+00 2.72E+10 9.76E+09 4.73E+08
2.89E+09 7.96E+09 5.15E+09 0.00E+00 4.24E+09 6.32E+08 2.80E+08
7.81E+10 7.48E+10 1.10E+10 0.00E+00 2.44E+10 8.77E+09 4.68E+08
1.28E-22 1.78E-22 1.13E-22 0.00E+00 1.25E-22 1.35E-23 8.21E-23
2.48E-08 1.32E-11 7.18E-10 0.00E+00 1.15E-11 7.78E-12 1.43E-06
1.34E+07 1.18E+04 7.84E+05 0.00E+00 3.83E+03 7.01E+03 6.80E+06
2.33E+00 8.14E-01 2.75E-01 0.00E+00 0.00E+00 0.00E+00 2.27E+04
9.95E-12 3.17E-12 9.94E-13 0.00E+00 0.00E+00 0.00E+00 6.29E-07
2.31E+03 1.15E+03 1.71E+02 0.00E+00 5.05E+02 0.00E+00 1.44E+06
2.25E+01 1.22E+04 1.77E+00 0.00E+00 5.12E+00 0.00E+00 1.79E+05
1.54E+05 4.82E+04 8.21E+03 0.00E+00 2.67E+04 0.00E+00 1.26E+07
4.30E+03 1.68E+01 4.33E+02 1.42E+01 1.35E+01 0.00E+00 7.15E+04
3.47E+03 2.05E+03 9.22E+02 0.00E+00 0.00E+00 0.00E+00 2.89E+05
2.07E+00 1.49E-01 1.05E-01 0.00E+00 4.30E-01 0.00E+00 1.10E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-56

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-15
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT®®
(Reference Regulatory Guide 1.109)

PATHWAY = Goat Milk
AGE GROUP = Infant

15

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
SR-89
SR-90
SR-91
SR-92
Y-9IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-135

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03
4.85E-03 0.00E+00 4.14E-04 0.00E+00 0.00E+00 0.00E+00 1.14E-03
1.86E+06 1.86E+06 1.86E+06 1.86E+06 1.86E+06 1.86E+06 1.86E+06
0.00E+00 0.00E+00 1.73E+04 1.13E+04 2.46E+03 2.19E+04 5.04E+05
0.00E+00 3.73E+06 8.46E+05 0.00E+00 8.28E+05 0.00E+00 1.37E+06
0.00E+00 3.83E-03 6.60E-04 0.00E+00 3.29E-03 0.00E+00 3.48E-01

1.37E+06 8.84E+05 2.36E+05 0.00E+00 0.00E+00 4.32E+05 1.12E+05
2.50E+06 4.37E+06 1.72E+06 0.00E+00 0.00E+00 1.29E+06 2.09E+06
0.00E+00 8.52E+05 1.39E+06 0.00E+00 0.00E+00 0.00E+00 2.90E+06
0.00E+00 2.42E+06 6.04E+06 0.00E+00 0.00E+00 0.00E+00 6.03E+06
0.00E+00 8.38E+06 1.98E+07 0.00E+00 0.00E+00 0.00E+00 1.99E+07
4.27E-01 4.84E-02 2.20E-02 0.00E+00 0.00E+00 0.00E+00 3.68E+00
0.00E+00 2.08E+04 9.62E+03 0.00E+00 3.51E+04 0.00E+00 4.26E+05
5.99E+08 2.06E+09 9.48E+08 0.00E+00 9.97E+08 0.00E+00 1.74E+09
0.00E+00 0.00E+00 2.35E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.15E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.64E-23 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 2.48E+09 1.23E+09 0.00E+00 0.00E+00 0.00E+00 6.36E+07
2.25E+10 0.00E+00 6.45E+08 0.00E+00 0.00E+00 0.00E+00 4.62E+08
2.12E+11 0.00E+00 5.40E+10 0.00E+00 0.00E+00 0.00E+00 2.65E+09
5.73E+05 0.00E+00 2.07E+04 0.00E+00 0.00E+00 0.00E+00 6.78E+05
9.89E+00 0.00E+00 3.67E-01 0.00E+00 0.00E+00 0.00E+00 1.07E+02
7.13E-20 0.00E+00 2.43E-21 0.00E+00 0.00E+00 0.00E+00 2.38E-16
7.40E+03 0.00E+00 1.97E+02 0.00E+00 0.00E+00 0.00E+00 5.30E+05
6.52E-05 0.00E+00 1.83E-06 0.00E+00 0.00E+00 0.00E+00 1.24E+00
2.60E-01 0.00E+00 7.08E-03 0.00E+00 0.00E+00 0.00E+00 2.05E+03
6.83E+02 1.66E+02 1.18E+02 0.00E+00 1.79E+02 0.00E+00 8.29E+04
4.89E-01 8.38E-02 3.83E-02 0.00E+00 8.45E-02 0.00E+00 5.35E+03
6.23E+04 2.57E+04 1.48E+04 0.00E+00 1.84E+04 0.00E+00 2.17E+07
3.82E-12 8.14E-13 2.93E-13 0.00E+00 6.36E-13 0.00E+00 2.57E-07
0.00E+00 2.50E+07 4.88E+06 0.00E+00 3.74E+07 0.00E+00 8.24E+06
3.33E+00 6.87E+00 8.85E+01 0.00E+00 7.39E+01 3.59E+00 2.00E+03
9.04E+02 0.00E+00 3.02E+02 0.00E+00 1.88E+03 0.00E+00 1.10E+04
9.76E-04 0.00E+00 3.29E-04 0.00E+00 7.17E-03 0.00E+00 3.88E-01

1.84E+04 0.00E+00 2.30E+03 0.00E+00 2.18E+04 0.00E+00 1.40E+05
3.86E+07 2.81E+07 1.86E+07 0.00E+00 4.03E+07 0.00E+00 1.46E+09
2.13E+06 8.15E+04 2.20E+06 3.10E+04 4.37E+04 0.00E+00 4.55E+06
2.11E+07 3.11E+05 6.54E+06 5.61E+04 0.00E+00 1.32E+07 6.52E+07
1.42E+07 1.37E+05 2.91E+06 1.77E+04 0.00E+00 8.20E+06 1.89E+07
6.30E+07 2.16E+07 9.71E+06 2.42E+07 1.58E+08 0.00E+00 3.76E+07
3.44E-10 1.18E-10 8.02E-11 2.88E-10 8.56E-10 0.00E+00 2.75E-08

4.14E+05 1.67E+05 1.38E+05 3.38E+05 1.15E+06 0.00E+00 2.81E+06
2.59E+06 1.28E+06 1.20E+06 1.89E+06 8.02E+06 0.00E+00 4.75E+06
3.21E+09 3.78E+09 1.66E+09 1.24E+12 4.41E+09 0.00E+00 1.35E+08
1.74E+00 3.54E+00 1.26E+00 1.66E+02 3.95E+00 0.00E+00 2.87E+00
4.36E+07 6.35E+07 1.86E+07 1.15E+10 7.46E+07 0.00E+00 1.07E+07
2.21E-11 4.52E-11 1.61E-11 1.05E-09 5.05E-11 0.00E+00 4.67E-11

1.36E+05 2.70E+05 9.83E+04 2.42E+07 3.00E+05 0.00E+00 9.76E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-57

Skin

4.86E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-15 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT"

PATHWAY = Goat Milk
AGE GROUP = Infant

15

Nuclide

CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
LA-140
LA-142
CE-141
CE-143
CE-144
HF-181

W-187

NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

8.62E+10 1.61E+11 1.62E+10 0.00E+00 4.14E+10 1.70E+10 4.37E+08
5.65E+09 1.66E+10 6.21E+09 0.00E+00 6.63E+09 1.35E+09 2.52E+08
1.25E+11 1.46E+11 1.03E+10 0.00E+00 3.92E+10 1.59E+10 4.56E+08
2.70E-22 4.40E-22 2.13E-22 0.00E+00 2.19E-22 3.42E-23 7.03E-22
5.27E-08 3.49E-11 1.53E-09 0.00E+00 2.10E-11 2.12E-11 3.34E-06
2.76E+07 2.76E+04 1.42E+06 0.00E+00 6.56E+03 1.70E+04 6.79E+06
4.87E+00 1.92E+00 4.94E-01 0.00E+00 0.00E+00 0.00E+00 2.25E+04
2.09E-11 7.68E-12 1.84E-12 0.00E+00 0.00E+00 0.00E+00 1.30E-06
4.58E+03 2.80E+03 3.29E+02 0.00E+00 8.62E+02 0.00E+00 1.44E+06
4.77E+01 3.16E+04 3.61E+00 0.00E+00 9.21E+00 0.00E+00 1.85E+05
2.21E+05 9.03E+04 1.24E+04 0.00E+00 3.65E+04 0.00E+00 1.27E+07
8.23E+03 3.87E+01 7.27E+02 3.28E+01 2.27E+01 0.00E+00 6.75E+04
7.30E+03 5.08E+03 1.75E+03 0.00E+00 0.00E+00 0.00E+00 2.98E+05
4.38E+00 3.92E-01 2.21E-01 0.00E+00 7.81E-01 0.00E+00 1.13E+04

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-58

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-16
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT¢
(Reference Regulatory Guide 1.109)

PATHWAY = Inhalation
AGE GROUP = Adult

16

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03
4.99E+03 0.00E+00 5.54E+02 0.00E+00 0.00E+00 0.00E+00 1.48E+02
1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04
0.00E+00 0.00E+00 1.00E+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03
0.00E+00 3.96E+04 6.30E+03 0.00E+00 9.84E+03 1.40E+06 7.74E+04
0.00E+00 1.24E+00 1.83E-01 0.00E+00 1.30E+00 9.44E+03 2.02E+04
2.46E+04 1.70E+04 3.94E+03 0.00E+00 0.00E+00 7.21E+04 6.03E+03
1.18E+04 2.78E+04 1.06E+04 0.00E+00 0.00E+00 1.02E+06 1.88E+05
0.00E+00 6.92E+02 6.71E+02 0.00E+00 0.00E+00 3.70E+05 3.14E+04
0.00E+00 1.58E+03 2.07E+03 0.00E+00 0.00E+00 9.28E+05 1.06E+05
0.00E+00 1.15E+04 1.48E+04 0.00E+00 0.00E+00 5.97E+06 2.85E+05
1.54E+00 2.10E-01 9.12E-02 0.00E+00 0.00E+00 5.60E+03 1.23E+04
0.00E+00 1.46E+00 6.15E-01 0.00E+00 4.62E+00 6.78E+03 4.90E+04
3.24E+04 1.03E+05 4.66E+04 0.00E+00 6.90E+04 8.64E+05 5.34E+04
0.00E+00 0.00E+00 1.35E+04 0.00E+00 0.00E+00 0.00E+00 1.04E+04
0.00E+00 0.00E+00 2.41E+02 0.00E+00 0.00E+00 0.00E+00 2.32E+02
0.00E+00 0.00E+00 3.13E+02 0.00E+00 0.00E+00 0.00E+00 1.64E-03
0.00E+00 1.35E+05 5.90E+04 0.00E+00 0.00E+00 0.00E+00 1.66E+04
0.00E+00 3.87E+02 1.93E+02 0.00E+00 0.00E+00 0.00E+00 3.34E-09
0.00E+00 2.56E+02 1.70E+02 0.00E+00 0.00E+00 0.00E+00 9.28E-12
3.04E+05 0.00E+00 8.72E+03 0.00E+00 0.00E+00 1.40E+06 3.50E+05
9.92E+07 0.00E+00 6.10E+06 0.00E+00 0.00E+00 9.60E+06 7.22E+05
6.19E+01 0.00E+00 2.50E+00 0.00E+00 0.00E+00 3.65E+04 1.91E+05
6.74E+00 0.00E+00 2.91E-01 0.00E+00 0.00E+00 1.65E+04 4.30E+04
2.61E-01 0.00E+00 1.02E-02 0.00E+00 0.00E+00 1.92E+03 1.33E+00
4.62E+05 0.00E+00 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.85E+05
1.03E+01 0.00E+00 3.02E-01 0.00E+00 0.00E+00 1.57E+04 7.35E+04
9.44E+01 0.00E+00 2.61E+00 0.00E+00 0.00E+00 4.85E+04 4.22E+05
1.07E+05 3.44E+04 2.33E+04 0.00E+00 5.42E+04 1.77E+06 1.50E+05
9.68E+01 1.96E+01 9.04E+00 0.00E+00 2.97E+01 7.87TE+04 5.23E+05
1.41E+04 7.82E+03 4.21E+03 0.00E+00 7.74E+03 5.05E+05 1.04E+05
2.22E-01 5.62E-02 2.05E-02 0.00E+00 6.54E-02 2.40E+03 2.42E+02
0.00E+00 1.21E+02 2.30E+01 0.00E+00 2.91E+02 9.12E+04 2.48E+05
1.03E-03 2.91E-03 3.70E-02 0.00E+00 4.42E-02 7.64E+02 4.16E+03
4.18E-05 6.02E-05 5.90E-04 0.00E+00 1.08E-03 3.99E+02 1.09E-11
1.53E+03 0.00E+00 6.58E+02 0.00E+00 5.83E+03 5.05E+05 1.10E+05
7.90E-01 0.00E+00 3.11E-01 0.00E+00 1.02E+00 1.10E+04 4.82E+04
6.91E+04 0.00E+00 8.72E+03 0.00E+00 1.34E+05 9.36E+06 9.12E+05
1.08E+04 1.00E+04 5.94E+03 0.00E+00 1.97E+04 4.63E+06 3.02E+05
6.86E+03 2.66E+02 6.48E+03 9.28E+01 1.97E+02 2.99E+05 2.48E+04
3.12E+04 5.89E+02 1.24E+04 7.55E+01 0.00E+00 2.48E+06 4.06E+05
5.34E+04 5.95E+02 1.26E+04 5.40E+01 0.00E+00 1.74E+06 1.01E+05
9.76E+03 4.67E+03 1.58E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05
4.98E-02 2.39E-02 1.24E-02 3.90E-02 1.87E-01 1.94E+03 1.57E+02
6.99E+01 4.36E+01 2.90E+01 5.50E+01 3.09E+02 1.46E+05 5.56E+05
2.60E+02 2.15E+02 1.62E+02 1.90E+02 1.46E+03 2.88E+05 5.10E+05

R Values in units of mrem/yr per pCi/m’ for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-59

Skin

1.26E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-16 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT!®

PATHWAY = Inhalation
AGE GROUP = Adult

16

Nuclide

1-131
1-132
1-133
1-134
1-135
CS-134
CS-136
CS-137
CS-138
BA-139
BA-140
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
HF-181
W-187
NP-239

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

2.52E+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 0.00E+00 6.28E+03
1.16E+03 3.26E+03 1.16E+03 1.14E+05 5.18E+03 0.00E+00 4.06E+02
8.64E+03 1.48E+04 4.52E+03 2.15E+06 2.58E+04 0.00E+00 8.88E+03
6.44E+02 1.73E+03 6.15E+02 2.98E+04 2.75E+03 0.00E+00 1.01E+00
2.68E+03 6.98E+03 2.57E+03 4.48E+05 1.11E+04 0.00E+00 5.25E+03
3.73E+05 8.48E+05 7.28E+05 0.00E+00 2.87E+05 9.76E+04 1.04E+04
3.90E+04 1.46E+05 1.10E+05 0.00E+00 8.56E+04 1.20E+04 1.17E+04
4.78E+05 6.21E+05 4.28E+05 0.00E+00 2.22E+05 7.52E+04 8.40E+03
3.31E+02 6.21E+02 3.24E+02 0.00E+00 4.80E+02 4.86E+01 1.86E-03
9.36E-01 6.66E-04 2.74E-02 0.00E+00 6.22E-04 3.76E+03 8.96E+02
3.90E+04 4.90E+01 2.57E+03 0.00E+00 1.67E+01 1.27E+06 2.18E+05
2.63E-02 2.70E-05 1.66E-03 0.00E+00 2.29E-05 1.19E+03 1.57E-16
3.44E+02 1.74E+02 4.58E+01 0.00E+00 0.00E+00 1.36E+05 4.58E+05
6.83E-01 3.10E-01 7.72E-02 0.00E+00 0.00E+00 6.33E+03 2.11E+03
1.99E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3.62E+05 1.20E+05
1.86E+02 1.38E+02 1.53E+01 0.00E+00 6.08E+01 7.98E+04 2.26E+05
3.43E+06 1.43E+06 1.84E+05 0.00E+00 8.48E+05 7.78E+06 8.16E+05
3.01E-02 1.25E-02 1.53E-03 0.00E+00 7.05E-03 1.02E+03 2.15E-08
4.56E+04 2.57E+02 5.15E+03 1.63E+03 2.14E+02 5.98E+05 1.29E+05
8.48E+00 7.08E+00 2.48E+00 0.00E+00 0.00E+00 2.90E+04 1.55E+05
2.30E+02 2.26E+01 1.24E+01 0.00E+00 7.00E+01 3.76E+04 1.19E+05

R Values in units of mrem/yr per ;LCi/m3 for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-60

Skin

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Rev. 35

9-117



Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-17
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANTZ
(Reference Regulatory Guide 1.109)

PATHWAY = Inhalation
AGE GROUP = Teen

17

Nuclide

H-3
F-18
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-65
CU-64
ZN-65
BR-82
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-91IM
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
AG-110M
SN-113
SB-124
SB-125
TE-129M
TE-129
TE-131M
TE-132

Bone Liver T.Body Thyroid Kidney Lung GI-Tract

0.00E+00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03
5.22E+03 0.00E+00 5.68E+02 0.00E+00 0.00E+00 0.00E+00 3.11E+02
1.38E+04 1.38E+04 1.38E+04 1.38E+04 1.38E+04 1.38E+04 1.38E+04
0.00E+00 0.00E+00 1.35E+02 7.50E+01 3.07E+01 2.10E+04 3.00E+03
0.00E+00 5.11E+04 8.40E+03 0.00E+00 1.27E+04 1.98E+06 6.68E+04
0.00E+00 1.70E+00 2.52E-01 0.00E+00 1.79E+00 1.52E+04 5.74E+04
3.34E+04 2.38E+04 5.54E+03 0.00E+00 0.00E+00 1.24E+05 6.39E+03
1.59E+04 3.70E+04 1.43E+04 0.00E+00 0.00E+00 1.53E+06 1.78E+05
0.00E+00 9.44E+02 9.20E+02 0.00E+00 0.00E+00 5.86E+05 3.14E+04
0.00E+00 2.07E+03 2.78E+03 0.00E+00 0.00E+00 1.34E+06 9.52E+04
0.00E+00 1.51E+04 1.98E+04 0.00E+00 0.00E+00 8.72E+06 2.59E+05
2.18E+00 2.93E-01 1.27E-01 0.00E+00 0.00E+00 9.36E+03 3.67E+04
0.00E+00 2.03E+00 8.48E-01 0.00E+00 6.41E+00 1.11E+04 6.14E+04
3.86E+04 1.34E+05 6.24E+04 0.00E+00 8.64E+04 1.24E+06 4.66E+04
0.00E+00 0.00E+00 1.82E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.44E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 4.33E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 1.90E+05 8.40E+04 0.00E+00 0.00E+00 0.00E+00 1.77E+04
0.00E+00 5.46E+02 2.72E+02 0.00E+00 0.00E+00 0.00E+00 2.92E-05
0.00E+00 3.52E+02 2.33E+02 0.00E+00 0.00E+00 0.00E+00 3.38E-07
4.34E+05 0.00E+00 1.25E+04 0.00E+00 0.00E+00 2.42E+06 3.71E+05
1.08E+08 0.00E+00 6.68E+06 0.00E+00 0.00E+00 1.65E+07 7.65E+05
8.80E+01 0.00E+00 3.51E+00 0.00E+00 0.00E+00 6.07E+04 2.59E+05
9.52E+00 0.00E+00 4.06E-01 0.00E+00 0.00E+00 2.74E+04 1.19E+05
3.70E-01 0.00E+00 1.42E-02 0.00E+00 0.00E+00 3.20E+03 3.02E+01
6.61E+05 0.00E+00 1.77E+04 0.00E+00 0.00E+00 2.94E+06 4.09E+05
1.47E+01 0.00E+00 4.29E-01 0.00E+00 0.00E+00 2.68E+04 1.65E+05
1.35E+02 0.00E+00 3.72E+00 0.00E+00 0.00E+00 8.32E+04 5.79E+05
1.46E+05 4.58E+04 3.15E+04 0.00E+00 6.74E+04 2.69E+06 1.49E+05
1.38E+02 2.72E+01 1.26E+01 0.00E+00 4.12E+01 1.30E+05 6.30E+05
1.86E+04 1.03E+04 5.66E+03 0.00E+00 1.00E+04 7.51E+05 9.68E+04
3.14E-01 7.78E-02 2.84E-02 0.00E+00 9.12E-02 3.93E+03 2.17E+03
0.00E+00 1.69E+02 3.22E+01 0.00E+00 4.11E+02 1.54E+05 2.69E+05
1.38E-03 3.86E-03 4.99E-02 0.00E+00 5.76E-02 1.15E+03 6.13E+03
5.92E-05 8.40E-05 8.24E-04 0.00E+00 1.52E-03 6.67E+02 8.72E-07
2.10E+03 0.00E+00 8.96E+02 0.00E+00 7.43E+03 7.83E+05 1.09E+05
1.12E+00 0.00E+00 4.34E-01 0.00E+00 1.41E+00 1.82E+04 9.04E+04
9.84E+04 0.00E+00 1.24E+04 0.00E+00 1.90E+05 1.61E+07 9.60E+05
1.38E+04 1.31E+04 7.99E+03 0.00E+00 2.50E+04 6.75E+06 2.73E+05
8.16E+03 3.44E+02 8.64E+03 1.13E+02 2.46E+02 4.26E+05 2.03E+04
4.30E+04 7.94E+02 1.68E+04 9.76E+01 0.00E+00 3.85E+06 3.98E+05
7.38E+04 8.08E+02 1.72E+04 7.04E+01 0.00E+00 2.74E+06 9.92E+04
1.39E+04 6.58E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+06 4.05E+05
7.10E-02 3.38E-02 1.76E-02 5.18E-02 2.66E-01 3.30E+03 1.62E+03
9.84E+01 6.01E+01 4.02E+01 7.25E+01 4.39E+02 2.38E+05 6.21E+05
3.60E+02 2.90E+02 2.19E+02 2.46E+02 1.95E+03 4.49E+05 4.63E+05

R Values in units of mrem/yr per pCi/m’ for inhalation and tritium,
and units of m*-mrem/yr per uCi/sec for all others.

Section 3 — Page 3-61

Skin

1.27E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Attachment 9
Summary of Changes to the Offsite Dose Calculation Manual

H.B. Robinson Steam Electric Plant Unit 2
Period 1/1/2017 - 12/31/2017

H.B. Robinson Steam Electric Plant Unit 2
Offsite Dose Calculation Manual (ODCM)

TABLE 3.5-17 (continued)
R VALUES for the H.B. ROBINSON STEAM ELECTRIC PLANT"