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1.0 Introduction

This report is being submitted for Northeast Nuclear Energy Company's
Millstone Power Station Units 1, 2, and 3, in accordance with 10CFR50.36a
and the Radiological Effluent Technical Specifications and in the U.S. NRC
Regulatory Guide 1.21 format. A combined report is being submitted for all
three units because they share some common effluent facilities.

The dose consequences of the radioactive effluents considered in this report
will be addressed in the Radioactive Effluents Dose Report. However, based
upon previous experience, the dose consequences are anticipated to be well
within regulatory limits.

Listed below are the unit capacity factors and major shutdowns for the
report period January 1 - June 30, 1993:

Capacity
Unit Factor

1 92.8%

2 86.7%

3 88.5%



2.0 Radioactive Effluent Releases

The plants were operated in accordance with the Technical Specifications.
The liquid and airborne effluents are given in the attached tables as follows:

Table 2.1-1 Unit 1 Liquid Effluents- Summary

Table 2.1-2 Unit 1 Liquid Effluents- Batch

Table 2.1-3 Unit 1 Airborne Effluents - Summary

Table 2.1-4 Unit 1 Airborne Effluents - Elevated Continuous

Table 2.2-1 Unit 2 Liquid Effluents - Summary

Table 2.2-2 Unit 2 Liquid Effluents - Continuous - SGBD

Table 2.2-3 Unit 2 Liquid Effluents - Batch

Table 2.2-4 Unit 2 Airborne Effluents Summary

Table 2.2-5 Unit 2 Airborne Effluents - Mixed Continuous -
Vent and SGBD Tank Vent

Table 2.2-6 Unit 2 Airborne Effluents - Mixed Batch -
Containment Purges

Table 2.2-7 Unit 2 Airborne Effluents - Elevated Batch - WGDT

Table 2.3-1 Unit 3 Liquid Effluents- Summary

Table 2.3-2 Unit 3 Liquid Effluents - Continuous - SGBD

Table 2.3-3 Unit 3 Liquid Effluents - Batch - LWS

Table 2.3-4 Unit 3 Liquid Effluents - Batch - CPF WN Sumps

Table 2.3-5 Unit 3 Airborne Effluents - Summary

Table 2.3-6 Unit 3 Airborne Effluents - Mixed Continuous -
Normal Ventilation

Table 2.3-7 Unit 3 Airborne Effluents - Mixed Continuous -

ESF Building Ventilation

Table 2.3-8 Unit 3 Airborne Effluents - Mixed Batch -
Containment Drawdown

Table 2.3-9 Unit 3 Airborne Effluents - Mixed Batch -
Containment Purges



Table 2.1-1
Millstone Unit No. 1

Liquid Effluents - Release Summary

I F First Quarter 1993 I. : I
Units I"January I February I March I Total I

A. Fission and Activation Products

D. Gross Alpha
1. Total Activity Ci NID N/D NrD N/D

Released No Activity Detected

E. Volume
1. Released Waste Liters 7.84E+05 7.63E+05 9.92E+05 2.54E+06

Volume
2. Dilution Volume Liters 2.71 E+09 2.64E+09 3.26E+09 8.61 E+09

During Releases

3. Dilution Volume Liters 7.41E+10 6.68E+10 7.39E+10 2.15E+11
During Period I I =

N/D = Not Detected



Table 2.1-1
Millstone Unit No. 1

Liquid Effluents - Release Summary

SIon : . Second Quarter 1993 °
Units April IMay IJune ITotal

and Activation Products

D. Gross Alpha
I 1. Total Activity Ci N/D N/D I N/D N/D

Released No Activity Detected

E. Volume
1. Released Waste Liters 9.61E+05 8.18E+05 7.11E+05 2.49E+06

Volume
2. Dilution Volume Liters 2.75E+09 2.68E+09 2.45E+09 7.88E+09

During Releases
3. Dilution Volume Liters 6.42E+10 7.41E+10 7.15E+10 2.10E+11

During Period I I

N/D = Not Detected



Table 2.1-2
Millstone Unit No. 1

Liquid Effluents - Batch

Nuclides~ FebrsQuartry 199 Marc .. Total.Released IUnits January February March Total

A. Fission & Activation Products
Ba-140 Ci 2.80E-05 2.80E-05
Ce-143 Ci 1.60E-05 1.60E-05
Co-60 Ci 1.56E-02 1.19E-02 1.70E-02 4.45E-02
Cs-137 Ci 2.54E-04 7.33E-04 5.12E-03 6.11E-03
Fe-55 Ci 2.67E-04 2.67E-04
1-131 Ci 8.25E-06 8.25E-06
1-133 Ci 8.27E-06 8.27E-06
Mn-54 Ci 2.47E-05 4.60E-05 7.07E-05
Mo-99 Ci 4.93E-05 4.93E-05
Na-24 Ci 7.86E-05 7.86E-05
Tc-99m Ci 5.41E-05 5.41E-05
Zn-65 Ci 2.27E-03 1.53E-03 2.06E-03 5.86E-03
Total Activity Ci 1.84E-02 1.42E-02 2.44E-02 5.70E-02

B. Tritium
H-3 Ci 7.54E-01 1.95E+00 2.47E+00 5.17E*+00

C. Dissolved & Entrained Gases
tXe-135 Ci 1 8.51E-06 8.51E-06
Total Activity Ci 8.51 E-06 8.51 E-06

D. Gross Alpha
IGross Alpha ICiI



Table 2.1-2
Millstone Unit No. 1

Liquid Effluents - Batch

Nuclides Second Quarter 1993
Released UnitsI April I May I June I Total

A. Fission & Activation Products
Co-60 Ci 7.82E-03 1.96E-03 8.74E-03 1 .85E-02
Cr-51 Ci 9.02E-05 2.21 E-04 3.11E-04
Cs-1 34 Ci 9.38E-06 9.38E-06
Cs-137 Ci 1.13E-03 1.99E-03 3.12E-03
Fe-55 Ci 1.09E-03 2.81E-04 1.37E-03
1-131 Ci 2.OOE-05 2.OOE-05
1-133 Ci 3.30E-05 1.22E-05 4.52E-05
Mn-54 Ci 2.03E-04 2.91 E-04 1.39E-04 6.33E-04
Mo-99 Ci 2.40E-04 1.64E-05 2.56E-04
Na-24 Ci 2.34E-05 2.34E-05
Sr-90 Ci 8.02E-05 8.02E-05
Tc-99m Ci 2.58E-04 1.76E-05 2.76E-04
Zn-65 Ci 5.29E-04 2.19E-03 7.60E-03 1.03E-02
Total Activity Ci 1.14E-02 4.81 E-03 1.88E-02 3.50E-02

B. Tritium
JH-3 I C I 1.25E+00 I 8.59E-01 I 1.OOE+00 3.11E*

C. Dissolved & Entrained Gases
Xe-1f33 Ci 6.90E-05 6.90E-05
Xe-1j35 Ci 5.78E-06 5.78E-06
Total Activity Ci 7.48E-05 7.48E-05

D. Gross Alpha
lGross Alpha I CiI



Table 2.1-3
Millstone Unit No. 1

Airborne Effluents - Release Summary

I I .. .. , First Quarter 1993 ... "' :"""::l
Units January I February March 1 Total

A. Fission & Activation GasesI. Total Activity Ci 2.27E+02 3.46E+01 3.82E+01 3.OOE+02
Released

2. Average Period uCi/sec 9.40E+01 1.43E+01 1.58E+01 4.14E+01
Release Rate

D. Gross Alpha
1. Total Activity Ci 3.59E-07 I2.86E-07 4.97E-07 I1.14E-06
I Released I

E. Tritium

N/D = Not Detected



Table 2.1-3
Millstone Unit No. 1

Airborne Effluents - Release Summary

I I:: Second Quarter 1993 i
Units April I May I June I Total

A. Fission & Activation Gases

D. Gross Alpha

1. Total Activity Ci 1.59E-07 2.OOE-07 1.49E-06 1.85E-06

N/D = Not Detected



Table 2.1-4
Millstone Unit No. 1

Airborne Effluents - Elevated Continuous

Nuclides Units . First Quarter 1993IReleased I UnitsNlie J~::::anuary :Frtuae193February IMarch ITotalI~~:i~

A. Fission & Activation Gases
Ar-41 Ci 9.OOE-01 1.55E-01 1.05E-01 1.16E+00
Kr-85 Ci 1.29E+01 1.29E+01
Kr-85m Ci 5.34E+00 9.28E-01 1.01 E+00 7.28E+00
Kr-87 Ci 2.85E+01 4.68E+00 4.99E+00 3.82E+01
Kr-88 Ci 1.80E+01 3.31E+00 3.66E+00 2.50E+01
Xe-133 Ci 1.09E+00 1.93E-01 1.15E-01 1.40E+00
Xe-135 Ci 3.38E+01 5.51E+00 6.25E+00 4.56E+01
Xe-1 35m Ci 2.58E+01 4.35E+00 4.68E+00 3.48E+01
Xe-138 Ci 1.01E+02 1.55E+01 1.74E+01 1.34E+02
Total Activity Ci 2.27E+02 3.46E+01 3.82E+01 3.OOE+02

B. lodines
1-131 Ci 9.27E-04 1.49E-04 8.79E-05 1.16E-03
1-133 Ci 9.64E-03 1.56E-03 6.49E-04 1.18E-02
Total Activity Ci 1.06E-02 1.71 E-03 7.37E-04 1.30E-02

C. Particulates
1-131 Ci
Ba-140 Ci 1.77E-04 7.1OE-05 7.34E-05 3.21E-04
Co-58 Ci 1.58E-06 1.04E-06 2.62E-06
Co-60 Ci 3.34E-06 7.93E-06 2.77E-05 3.90E-05
Cr-51 Ci 4.81 E-05 2.45E-05 3.04E-05 1.03E-04
Cs-1 37 Ci 2.93E-06 9.63E-06, 1.26E-05
Mn-54 Ci 1.04E-06 1.04E-06
Sr-89 Ci 7.16E-05 2.72E-05 2.72E-05 1.26E-04
Sr-90 Ci 3.68E-07 3.68E-07
Zn-65 Ci 2.61 E-05 1.77E-05 3,85E-05 8.23E-05
Total Activity Ci 3.27E-04 1.53E-04 2.09E-04 6.88E-04

D. Gross Alpha
IGross Alpha I Ci I 3.59E-07I 2.86E-07 4.97E-07I 1.14E-06

E. Tritium
IH-3 Ci I 2.66E+001 5,08E+OOI 2.82E+00I 1.06E+017



Table 2.1-4
Millstone Unit No. 1

Airborne Effluents - Elevated Continuous

Nuclidesd nt pi Second Quarter 1993,I Released IUnits Apr iScn ure 99 I May June Total

A. Fission & Activation Gases
Ar-41 Ci 6.48E-02 2.38E-02 8.86E-02
Kr-85m Ci 1.18E-01 1.18E-01
Kr-87 Ci 6.37E-01 6.37E-01
Kr-88 Ci 4.62E-01 4.62E-01
Xe-133 Ci 9.15E-02 1.20E-01 2.12E-01
Xe-135 Ci 7.70E-01 1.05E-01 8.75E-01
Xe-135m Ci 5.33E-01 5.33E-01
Xe-1 38 Ci 2.29E+00 2.29E+00
Total Activity Ci 4.97E+00 2.49E-01 5.22E+00

B. lodines
1-131 Ci 4.58E-05 2.82E-05 4.65E-05 1..21E-04
1-133 Ci 3.54E-04 3.93E-04 2.18E-04 9.65E-04
Total Activity Ci 4.OOE-04 4.21 E-04 2.65E-04 1.09E-03

C. Particulates
1-131 Ci 1.24E-06 1.24E-06
Ba-140 Ci 1.94E-05 4.96E-06 2.44E-05
Ce-141 Ci 9.49E-07 9.49E-07
Co-58 Ci 6.31E-05 1.17E-05 7.48E-05
Co-60 Ci 1.21 E-04 1.52E-05 2.58E-04 3.94E-04
Cr-51 Ci 2.68E-04 1.32E-04 4.OOE-04
Cs-137 Ci 1.31E-05 5.45E-06 6.35E-06 2.49E-05
Fe-59 Ci 8.44E-06 5.13E-05 5.97E-05
Mn-54 Ci 6.45E-05 2.46E-04 3.11E-04
Sr-89 Ci 2.91 E-06 1.32E-05 3.64E-06 1.98E-05
Zn-65 Ci 2.80E-04 2.59E-05 1.93E-04 4.99E-04
Total Activity Ci 8.21 E-04 7.92E-05 9.09E-04 1.81 E-03

D. Gross Alpha
lGross Alpha I Ci I 1.59E-07 2.OOE-07 1.49E-06 1.85E-06i

E. Tritium
H-3 I Ci I 1.25E+00 1.58E+00 2.83E+00



Table 2.2-1
Millstone Unit No. 2

Liquid Effluents - Release Summary

I IFirst Quarter 1993
Units January I February 1 March Total

A. Fission and Activation Products

D. Gross Alpha
1. Total Activity Ci N/D N/D I N/D N/D

Released No Activity Detected

E. Volume
1. Released Waste Liters 6.07E+07 1.33E+07 1.90E+07 9.30E+07

Volume

2. Dilution Volume Liters 6.51E+09 8.79E+09 1.36E+10 2.89E+10
During Releases

3. Dilution Volume Liters 4.28E+10 4.56E+10 6.96E+10 1.58E+11
During Period

N/D = Not Detected



Table 2.2-1
Millstone Unit No. 2

Liquid Effluents - Release Summary

Iu Second Quarter 1993
IUnits I April I Ma-y I June I Total

D. Gross Alpha
I 1. Total Activity Ci N/D N/D I N/D N/D

Released No Activity Detected

E. Volume

1. Released Waste Liters 1.59E+05 2.27E+07 2.86E+05 2.31E+07
Volume

2. Dilution Volume Liters 1.14E+10 9.71E+09 8.20E+09 2.93E+10
During Releases

3. Dilution Volume Liters 9.37E+10 9.38E+10 9.37E+10 2.81E+11
During Period I II_ I

N/D = Not Detected



Table 2.2-2
Millstone Unit No. 2

Liquid Effluents - Continuous - SGBD

Nuclides First Quarter 1993
Released I Units January I February March j Total

A. Fission & Activation Products
1-134 Ci 1.51E-04 1. 51 E-04

Na-24 Ci 1.42E-04 2.25E-01 2.25E-01
Total Activity Ci 2.93E-04 2.25E-01 2.25E-01

B. Tritium
H-3 Ci _ _ 3.14E-02 1.01E-02 4.15E-02

C. Dissolved & Entrained Gases

ITotal Activity ICi

D. Gross Alpha
IGross Alpha I Ci I



Table 2.2-2
Millstone Unit No. 2

Liquid Effluents - Continuous - SGBD

Nuclides -Second Quarter 1993
Released Unitsj April I May j June Total

A. Fission & Activation Products
I~e-4 Ifl i _____]2.35E-05 I 2.35E-05
Total Activity Ci 2.35E-05 2.35E-05

B. Tritium
IH-3 I Ci [ I

C. Dissolved & Entrained Gases

ITotal Activit _ C_ I

D. Gross Alpha
lGross Alpha I Ci I



Table 2.2-3
Millstone Unit No. 2

Liquid Effluents - Batch

Nuclides First Quarter 1993I
Released I Units Janu ary , February I March Total

A. Fission & Activation Products
Ag-11im Ci 2.53E-02 8.01E-03 2.32E-03 3.56E-02
Ce-144 Ci 6.17E-05 6.17E-05
Co-57 Ci 4.68E-05 4.68E-05
Co-58 Ci 1.08E-02 2.53E-03 6.96E-04 1.41 E-02
Co-60 Ci 7.60E-02 1.24E-02 5.22E-03 9.36E-02
Cs-134 Ci 1.66E-02 3.13E-04 6.51E-05 1.70E-02
Cs-137 Ci 7.53E-02 1.38E-03 4.40E-04 7.71E-02
Fe-55 Ci 9.40E-02 1.16E-02 6.33E-03 1.12E-01
Fe-59 Ci 3.07E-04 3.07E-04
Fu-105 Ci 6.71E-04 6.71E-04
1-131 Ci 1.70E-05 8.25E-05 9.95E-05
La-140 Ci 2.76E-05 2.18E-05 2.16E-04 2.65E-04
Mn-54 Ci 1.14E-03 9.68E-05 2.81E-05 1.27E-03
Mo-99 Ci 1.55E-05 1.55E-05
Nb-95 Ci 1.13E-03 8.20E-05 8.32E-06 1.22E-03
Sb-124 Ci 4.48E-04 3.52E-05 4.83E-04
Sb-125 Ci 6.60E-03 3.01 E-04 5.31 E-04 7.43E-03
Sr-89 Ci 1.17E-05 1.17E-05
Sr-90 Ci 1.93E-05 6.71E-06 2.60E-05
Sr-92 Ci 2.63E-04 3.44E-05 2.97E-04
Tc-99m Ci 1.68E-05 1.68E-05
Zr-95 Ci 3.36E-04 3.36E-04
Total Activity Ci 3.09E-01 3.70E-02 1.59E-02 3.62E-01

B. Tritium
H-3 Ci I 2.55E+00 4.86E+00 1.59E+01 2.33E.+01

C. Dissolved & Entrained Gases
Kr-85 Ci 1.OOE-02 1.OOE-02
Kr-88 Ci 1.10E-05 1.10E-05
Xe-1 33 Ci 2.70E-04 1.04E-02 1.23E-02 2.30E-02
Xe-1 35 Ci 3.55E-04 2.74E-05 3.82E-04
Total Activity Ci 2.70E-04 1.08E-02 2.24E-02 3.34E-02

D. Gross Alpha
IGross Alpha I Ci I



Table 2.2-3
Millstone Unit No. 2

Liquid Effluents - Batch

Nuclides I April Second Quarter 1993Released'I1Units I April I May June T-ot-al I

A. Fission & Activation Products
Ag-110m Ci 9.17E-04 5.88E-04 7.49E-04 2.25E-03
Be-7 Ci 6.91 E-05 6.32E-05 1.32E-04
Co-58 Ci 5.45E-04 1.33E-04 6.52E-04 1.33E-03
Co-60 Ci 3.50E-03 1.52E-02 4.74E-03 2.34E-02
Cs-134 Ci 1.33E-04 1.16E-05 4.91E-04 6.35E-04
Cs-137 Ci 5.07E-04 2.57E-04 1.38E-03 2.14E-03
Fe-55 Ci 3.62E-03 2.51E-03 4.69E-03 1.08E-02
1-131 Ci 4.42E-05 5.55E-05 1.37E-04 2.37E-04
La-140 Ci 8.29E-06 2.74E-04 2.82E-04
Mn-54 Ci 1.06E-05 3.80E-05 4.86E-05
Mo-99 Ci 2.49E-05 2.49E-05
Nb-95 Ci 1.56E-05 1.56E-05
Nb-97 Ci 5.95E-05 1.67E-04 2.27E-04
Sb-124 Ci 7.76E-06 7.76E-06
Sb-125 Ci 1.17E-04 5.21E-04 9.82E-04 1.62E-03
Sr-89 Ci 1.21 E-05 2.29E-06 1.44E-05
Sr-90 Ci 2.75E-06 1.44E-06 4.19E-06
Tc-104 Ci 5.94E-05 5.94E-05
Tc-99m Ci 2.66E-05 2.66E-05
Total Activity Ci 9.48E-03 1.94E-02 1.44E-02 4.33E-02

B. Tritium
JH-3 I Ci I 1.57E+01 I 3.79E+01 I 6.17E+01 1 1.15E+02

C. Dissolved & Entrained Gases
Kr-85 Ci 6.76E-03 9.90E-03 1.67E-02
Xe-1 33 Ci 8.49E-03 8.22E-02 7.65E-02 1.67E-01
Xe-133m Ci 1.59E-03 1.20E-03 2.79E-03
Xe-135 Ci 2.21E-04 8.01E-03 8.20E-04 9.05E-03
Total Activity, Ci 8.71E-03 9.85E-02 8.84E-02 1.96E-01

D. Gross Alpha
JGross Alpha I CiI



Table 2.2-4
Millstone Unit No. 2

Airborne Effluents - Release Summary

S I .. ." First Quarter 1993 I
Units January I February f March I Total

A. Fission & Activation Gases
1. Total Activity Ci 1.23E-01

Released

2. Average Period uCi/sec 4.07E-02

D. Gross Alpha
1. Total Activity Ci N/D I N/D N/D N

Released No Activity Detected

N/D = Not Detected



Table 2.2-4
Millstone Unit No. 2

Airborne Effluents - Release Summary

I I Second Quarter 1993
Units April j May I June I Total

D. Gross Alpha
1. Total Activity ci N/D I N/D I N/D I N/D

Released No Activity Detected

N/D = Not Detected



Table 2.2-5
Millstone Unit No. 2

Airborne Effluents - Mixed Continuous - Vent & SGBD Tank Vent

Nuclides ... ... First Quarter 1993
Released Units I January IFebruary u March 1 Total

A. Fission & Activation Gases
Kr-85 Ci 2.77E-01 2.77E-01
Xe-135 Ci 1.23E-01 2.24E-01 1.27E-01 4.74E-01
Total Activity Ci 1.23E-01 5.01E-01 1.27E-01 7.51E-01

B. lodines
1-131 Ci 5.81E-06 2.81E-05 3.28E-05 6.67E-05
1-133 Ci 8.13E-06 7.03E-05 8.82E-05 1.67E-04
Total Activity Ci 1.39E-05 9.84E-05 1.21 E-04 2.33E-04

C. Particulates
1-131 Ci
Ce-144 Ci 2.49E-06 2.49E-06
Co-58 Ci 2.38E-06 2.38E-06
Co-60 Ci 8.68E-06 8.68E-06
Cs-137 Ci 1.64E-06 1.64E-06
Total Activity Ci 4.87E-06 1.03E-05 1.52E-05

D. Gross Alpha
Gross Alpha Ci

E. Tritium
H-3 Ci 1.26E+00 2.95E+01 5.53E+00 3.63E+01



Table 2.2-5
Millstone Unit No. 2

Airborne Effluents - Mixed Continuous - Vent & SGBD Tank Vent

Nulidesd nt pi Second Quarter 1993
"eseeased Unis eApri May , June .Total,

A. Fission & Activation Gases
Kr-88 Ci 3.88E-01 3.88E-01
Xe-133 Ci 1.05E+00 1.05E+00
Xe-135 Ci 1.30E-01 1.53E-01 6.89E-01 9.72E-01
Total Activity Ci 1.30E-01 5.41 E-01 1.74E+00 2.41 E+00

B. lodines
[-131 Ci 6.34E-05 1.OOE-04 1.30E-04 2.93E-04

t-133 Ci 1.652E-04 1.02E-04 3.83E-04 6.50E-04
Total Activity Ci 2.28E-04 2.02E-04 5.13E-04 9.43E-04

C. Particulates
1-131 Ci

Ci

Total Activity Ci

D. Gross Alpha
lGross Alpha Ci I

E. Tritium
1H-3 1 Ci I 5.14E-01 I 6.13E-01 I 8.60E-01 I 1.99E+00



Table 2.2-6
Millstone Unit No. 2

Airborne Effluents - Mixed Batch - Containment Purges

<< No Activity Detected >>

Nuclides I First Quarter 1993 I Total 1Released IUnits Januar "lFebruary IMarch ITotal

A. Fission & Activation Gases

ITotal Activity I Ci I

B. lodines
1-131 Ci

Ci
Total Activity Ci

C. Particulates
1-131 Ci

Ci

Total Activity Ci

D. Gross Alpha
IGross Alpha I Ci I

E. Tritium
JH-3 I ci



Table 2.2-6
Millstone Unit No. 2

Airborne Effluents - Mixed Batch - Containment Purges

<< No Activity Detected >>

I Reles i I . . Second Quarter 1993Released Units April may June Total

A. Fission & Activation Gases

I~tlActivity Ci[ II

B. lodines
1-131 Ci

Ci

Total Activity Ci

C. Particulates
1-131 Ci

Ci
Total Activity Ci

D. Gross Alpha
IGross Alpha I Ci I

E. Tritium
IH-3 Ci



Table 2.2-7
Millstone Unit No. 2

Airborne Effluents - Elevated Batch - WGDT

Nuclides i Jnr First Quarter 1993 TReleased I Units January I February IMarch Toa

A. Fission & Activation Gases
Kr-85 Ci 4.93E-01 3.09E-01 8.03E-01
Xe-135 Ci 1.21E-05 1.21E-05
Total Activity Ci 4.93E-01 3.09E-01 8.03E-01

B. lodines
1-131 Ci

Ci

Total Activity Ci

C. Particulates
1-131 Ci

Ci

Total Activity Ci

D. Gross Alpha
IGross Alpha I Ci

E. Tritium
IH-3 I Ci 1.36E-04 1.43E-04 2"79E-04



Table 2.2-7
Millstone Unit No. 2

Airborne Effluents - Elevated Batch - WGDT

SNuclides I I ri Second Quarter 1993 :::i:
Released Units A May I June I Total

A. Fission & Activation Gases
Kr-85 Ci 1,70E-02 1.70E-02
Xe-131m Ci 2.29E-04 2.29E-04
Xe-133 Ci 3.41E-04 3.41E-04
Total Activity Ci 1.76E-02 1.76E-02

B. lodines
1-131 Ci

Ci
Total Activity Ci

C. Particulates
1-131 Ci

Ci

Total Activity Ci

D. Gross Alpha
IGross Alpha I ci

E. Tritium
IH-3 Ci 6.36E-05 6.36E-05



Table 2.3-1
Millstone Unit No. 3

Liquid Effluents - Release Summary

I I """First Quarter 1993 =
Units January IFebruary I March I Total .

D. Gross Alpha
1. Total Activity ci N/D N/D N/D N/DI

Released No Activity Detected

E. Volume
1. Released Waste Liters 8.37E+05 1.05E+06 1.13E+06 3.02E+06

Volume
2. Dilution Volume Liters 4.85E+09 5.51E+09 6.17E+09 1.65E+10

During Releases
3. Dilution Volume Liters 1.58E+11 1.37E+11 1.50E+11 4.44E+11

During Period I I I

N/D = Not Detected



Table 2.3-1
Millstone Unit No. 3

Liquid Effluents - Release Summary

I 'Second Quarter 1993
UnitsI April I May I June j Total

A. Fission and Activation Products

D. Gross Alpha
1. Total Activity Ci N/D NID N/D NDNID

Released No Activity Detected

E. Volume
1. Released Waste Liters 1.35E+06 1.23E+06 1.74E+06 4.32E+06

Volume
2. Dilution Volume Liters 7.1OE+09 6.04E+09 8.49E+09 2.16E+10

During Releases
3. Dilution Volume Liters 1.45E+11 1.59E+11 1.52E+11 4.55E+11

During Period I I I I _I

N/D = Not Detected



Table 2.3-2
Millstone Unit No. 3

Liquid Effluents - Continuous - SGBD

<< No Activity Detected >>

Nuclides Firs t Quarter 1993I

Released I Units January IFebruary IFMarch I Total

A. Fission & Activation Products

ITotal Activity _• _I I

B. Tritium
H-3 I Ci

C. Dissolved & Entrained Gases

ITotalActv ______I I t
D. Gross Alpha

lGross Alpha I Ci I



Table 2.3-2
Millstone Unit No. 3

Liquid Effluents - Continuous - SGBD

<< No Activity.Detected >>

Nuclides I I Second Quarter 1993
Released Units I April I May I June I Total

A. Fission & Activation Products
I C i I I I

ITotal Activity I Ci

B. Tritium
H-3 I ci

C. Dissolved & Entrained Gases
I C i I I II

ITotal Activity Ci I

D. Gross Alpha
IGross Alpha I Ci



Table 2.3-3
Millstone Unit No. 3

Liquid Effluents - Batch - LWS

Nuclides January First Quarter 1993
Released I UnitslJ~anuary I February I March Total

A. Fission & Activation Products
Ag-110m Ci 3.33E-04 1.19E-03 9.53E-04 2.48E-03
Ba-140 Ci 5.64E-06 5.64E-06
Ba-142 Ci 5.02E-05 5.02E-05
Be-7 Ci 1.15E-04 1.32E-04 2.47E-04
Co-57 Ci 4.06E-05 4.98E-05 9.04E-05
Co-58 Ci 3.92E-03 3.48E-03 2.63E-03 1.OOE-02
Co-60 Ci 4.1OE-03 1.83E-02 2.72E-02 4.96E-02
Cr-51 Ci 1.15E-04 1.15E-04
Cs-1 34 Ci 4.25E-03 4.68E-03 5.04E-04 9.43E-03
Cs-137 Ci 6.97E-03 8.15E-03 9.95E-04 1.61E-02
Cs-138 Ci 9.87E-05 9.87E-05
Fe-55 Ci 8.37E-04 2.62E-03 1.46E-03 4.92E-03
1-131 Ci 4.98E-05 1.79E-04 4.47E-05 2.74E-04
1-133 Ci 2.65E-05 8.87E-05 1.19E-05 1.27E-04
Mn-54 Ci 7.73E-04 2.71 E-03 3.66E-03 7.14E-03
Na-24 Ci 2.52E-04 1.05E-03 1.30E-03
Nb-95 Ci 3.20E-04 3.20E-04
Nb-97 Ci 2.08E-05 4.05E-05 1.50E-03 1.56E-03
Pr-144 Ci 5.69E-03 5.69E-03
Sb-122 Ci 4.90E-04 4.98E-04 1.09E-05 9.99E-04
Sb-124 Ci 5.42E-05 8.31E-06 6.25E-05
Sb-125 Ci 3.75E-03 5.04E-03 3.35E-03 1.21E-02
Sr-89 Ci 8.08E-04 8.08E-04
Te-132 Ci 1.66E-06 1.66E-06
Total Activity Ci 2.60E-02 5.50E-02 4.26E-02 1.24E-01

B. Tritium
IH-3 Ci ] 1.58E+01 9.02E+01 9.16E+01 1.98E+02

C. Dissolved & Entrained Gases
Kr-85m Ci 3.65E-05 3.30E-06 3.98E-05
Xe-133 Ci 5.40E-04 1.32E-03 9.76E-04 2.84E-03
Xe-135 Ci 4.32E-04 1.26E-03 1.32E-03 3.01E-03
Xe-135m Ci 1.85E-05 6.81E-06 2.53E-05
Xe-1 38 Ci 5.32E-05 5.32E-05
Kr-85 Ci 5.85E-04 3.40E-03 3.99E-03
Total Activity Ci 9.91 E-04 3.25E-03 5.71 E-03 9.95E-03

D. Gross Alpha
IGross Alpha I Ci



Table 2.3-3
Millstone Unit No. 3

Liquid Effluents - Batch - LWS

Nuclides I Second Quarter 1993 :
Released 'Units AprilI May I June I Total

A. Fission & Activation Products
Ag-110m Ci 3.55E-03 1.26E-03 4.81E-03
Ba-140 Ci 7.54E-05 7.54E-05
Co-57 Ci 3.46E-04 3.50E-07 3.46E-04
Co-58 Ci 1 .53E-02 6.75E-03 1.52E-02 3.73E-02
Co-60 Ci 1.09E-01 6.29E-03 5.97E-03 1.21 E-01
Cr-51 Ci 3.26E-04 4.83E-04 4.58E-03 5.39E-03
Cs-134 Ci 2.20E-04 4.57E-04 1.74E-03 2.42E-03
Cs-1 37 Ci 8.59E-04 8.62E-04 3.84E-03 5.56E-03
Fe-55 Ci 1.11E-02 2.71E-03 8.53E-03 2.23E-02
Fe-59 Ci 1.55E-04 1.55E-04
1-131 Ci 7.04E-05 3.77E-04 6.23E-04 1.07E-03
1-133 Ci 4.31E-05 2.27E-04 4.95E-04 7.65E-04
1-135 Ci 4.09E-05 4.09E-05
La-140 Ci 7.85E-05 7.85E-05
Mn-54 Ci 1.43E-02 1.50E-03 2.45E-03 1.83E-02
Mo-99 Ci 1.30E-05 1.30E-05
Nb-95 Ci 1.38E-05 2.02E-05 6.70E-04 7.04E-04
Nb-97 Ci 5.82E-03 2.21 E-04 1.78E-03 7.82E-03
Ru-1 06 Ci 2.74E-03 2.96E-04 3.04E-03
Sb-122 Ci 2.48E-05 1.04E-04 1.29E-04
Sb-125 Ci 9.52E-03 1.91E-03 2.37E-03 1.38E-02
Sn-113 Ci 1.94E-05 1.94E-05
Sn-117m Ci 1.54E-05 1.54E-05
Sr-87m Ci 2.15E-06 2.15E-06
Sr-89 Ci 9.31E-05 9.31E-05
Sr-92 Ci 2.71E-05 2.71E-05
Tc-99m Ci 1.40E-05 1.40E-05
Te-1 32 Ci 1.30E-06 1.30E-06
Zn-65 Ci 6.79E-04 2.28E-05 7.02E-04
Zr-95 Ci 1.96E-04 1.96E-04
Total Activity Ci 1.74E-01 2.22E-02 5.01 E-02 2.46E-01

B. Tritium
IH-3 I Ci I 1.05E+02 1.94E+01 3.28E+01 1.57E+02

C. Dissolved & Entrained Gases
Xe-131m Ci 9.46E-05 9.46E-05
Xe-133 Ci 6.42E-04 1.83E-03 3.1OE-03 5.57E-03
Xe-1 33m Ci 7.55E-06 7.55E-06
Xe-135 Ci 9.25E-04 2.40E-03 4.84E-03 8.17E-03
Xe-1 35m Ci 6.40E-06 6.40E-06
Xe-137 Ci 6.43E-05 6.43E-05



Table 2.3-3
Millstone Unit No. 3

Liquid Effluents - Batch - LWS

I Nuclides I I . . Second Quarter 1993 :":":":I
Released I Units Dril I Mav I June I Total

C. Dissolved & Entrained Gases (Continued)
ITotal Activity Ci 1 .57E-03 4.29E-03 8.05E-03 1.39E-02

D. Gross Alpha
IGross Alpha I Ci I



Table 2.3-4
Millstone Unit No. 3

Liquid Effluents - Batch - CPF WN Sumps

<< No Activity Detected >>

Nuclides First Quarter 1993 I
Released I Units January I February I MarchI Total

A. Fission & Activation Products

[Total Activity I _

B. Tritium
I[H-3 I cil

C. Dissolved & Entrained Gases

ITotal Activity Ci _I

D. Gross Alpha
IGrss Alpha I Ci I



Table 2.3-4
Millstone Unit No. 3

Liquid Effluents - Batch - CPF WN Sumps

<< No Activity Detected >>

Nuclides Second Quarter 1993
Released I Units April I May j June j Total

A. Fission & Activation Products

I 1 CI I 1 IITotal Activity ICi

B. TritiumI H-3 I Cil

C. Dissolved & Entrained Gases

I I T7T7TTý I
ITotal tv I i AI

D. Gross Alpha
IGross Alpha I ci



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Release Summary

I . First Quarter 1993 l..
Units I January I February I March 9Total9

D. Gross Alpha

1. Total Activity Ci 1.33E-08 4.41E-07 4.63E-07 9.17E-07
Released

N/D = Not Detected



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Release Summary

I I ' Second Quarter 1993 "
Units I April I May I June I Total

A. Fission & Activation Gases

D. Gross Alpha
1. Total Activity Ci N/D 1.48E-08 1.10E-07 1.25E-07

Released

E. Tritium

N/D = Not Detected



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Nuclides first Quarter 1993 I
Released I Units "JanuaryI February I March I Total

A. Fission & Activation Gases

I~taAcivitI CiI
B. lodines
1-131 Ci 3.37E-05 2.43E-05 2.95E-05 8.75E-05
1-133 Ci 6.20E-05 5.08E-05 6.22E-05 1.75E-04
Total Activity Ci 9.57E-05 7.51E-05 9.17E-05 2.63E-04

C. Particulates
1-131 Ci
Cs-1 34 Ci 6.93E-06 6.93E-06
Ru-1 03 Ci 2.70E-06 2.70E-06
Total Activity Ci 2.70E-06 6.93E-06 9.63E-06

D. Gross Alpha
IGross Alpha Ci I 4.32E-07 I 4.32E-07 I 8-64E-07

E. Tritium
IH-3 Ci 2.69E+01 2.69E+01



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Nuclides Second Quarter 1993
Released I Units AprilI May June L Total

A. Fission & Activation Gases
Xe-135 Ci 2.93E+01 2.93E+01
Total Activity Ci 2.93E+01 2.93E+O1

B. lodines
I-131 Ci 1.41 E-05 1.86E-05 3.78E-05 7.05E-05
1-133 Ci 1.71E-05 5.11E-05 6.55E-05 1.34E-04
Total Activity Ci 3.12E-05 6.97E-05 1.03E-04 2.04E-04

C. Particulates
1-131 Ci
Be-7 Ci 1.14E-05 1.14E-05
Ce-144 Ci 9.15E-06 9.15E-06
Co-58 Ci 3.98E-06 3.98E-06
Sb-125 Ci 5.30E-06 5.30E-06
Total Activity Ci 9.15E-06 5.30E-06 1.54E-05 2.98E-05

D. Gross Alpha
IGross Alpha I ci I

E. Tritium
IH-3 Ci



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Nuclides First Quarter 1993
Released I Units January I February I March I Total

A. Fission & Activation Gases

ITotal Activity Ci _ _I I ]
B. aodines
1-131 Ci
1-133 Ci
Total Activity Ci

C. Particulates
1-131 Ci

Cs-1 37 Ci 4.59E-08 4.59E-08
Be-7 Ci 4.16E-07 1.76E-07 5.92E-07

Total Activity Ci 4.16E-07 2.22E-07 6.38E-07

D. Gross Alpha
lGrossAlpha I Ci I 1.33E-08 8.90E-09 3.12E-08 5.34E'08

E. Tritium
H-3 Ci



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Nuclides Second Quarter 1993
Released I Units April I May I June I Total

A. Fission & Activation Gases

~A~i~itJCi[

B. lodines
1-131 Ci 1.18E-07 3.70E-08 1.55E-07
1-133 Ci 1.46E-07 1.45E-07 2.91E-07
Total Activity Ci 2.64E-07 1.82E-07 4.46E-07

C. Particulates
1-131 Ci
Co-58 Ci 9.66E-08 9.66E-08
Be-7 Ci 8.89E-07 1.45E-07 6.92E-07 1.73E-06
Sn-117m Ci 2.02E-08 2.02E-08
Total Activity Ci 9.86E-07 1.45E-07 7.12E-07 1.84E-06

D. Gross Alpha
lGrossAlpha Ci I 1.48E-08 I 1.10E-07 1.25E-07

E. Tritium
IH-3 Ci



Table 2.3-8
Millstone Unit No. 3

Airborne Effluents - Mixed Batch - Containment Drawdown

<< No Activity Detected >>

Nuclides First Quarter 1993 .... I

Released I Units January I February I March I Total

A. Fission & Activation Gases

ITotal Activity Ci: E
B. lodines
1-131 Ci
1-133 Ci

Total Activity Ci

C. Particulates
1-131 Ci

Ci

Total Activity Ci

D. Gross Alpha
IGross Alpha I Ci I I

E. Tritium
IH-3 Ci I



Table 2.3-8
Millstone Unit No. 3

Airborne Effluents - Mixed Batch - Containment Drawdown

<< No Activity Detected >>

Nuclides Second Quarter 1993I
Released I Units AprilI May I June I Total

A. Fission & Activation Gases

ITotal Activity Ci I
B. lodines
1-131 Ci
1-133 Ci
Total Activity Ci

C. Particulates
1-131 Ci

Ci
Total Activity Ci

D. Gross Alpha
IGross Alpha I Ci

E. Tritium
1H-3 1 Ci I



Table 2.3-9
Millstone Unit No. 3

Airborne Effluents - Mixed Batch - Containment Purges

<< No Activity Detected >>

Nuclides First Quarter 1993 .
Released I Units I January I February I March I Total

A. Fission & Activation Gases

Ci
ITotal Actvity Cit
B. lodines
1-131 Ci
1-133 Ci

Total Activity Ci

C. Particulates
1-131 Ci

Ci
Total Activity Ci

D. Gross Alpha
lGross Alpha Ci

E. Tritium
IH-3 Ci



Table 2.3-9
Millstone Unit No. 3

Airborne Effluents - Mixed Batch - Containment Purges

<< No Activity Detected >>

Nuclides Second Quarter 1993
Released I Units I April I May I June I Total

A. Fission & Activation Gases
~IICi I

ITotal Activity ci I

B. lodines
1-131 Ci_
1-133 Ci
Total Activity Ci

C. Particulates
1-131 Ci

Ci
Total Activity Ci

D. Gross Alpha
IGross Alpha Ci

E. Tritium
IH-3 Ci



3.0 Radioactive Solid Waste

Summaries of solid waste shipment for each unit are given in the attached
Tables. The principal radionuclides were considered to be those included on
the shipping manifest.

Solidification Agent(s):
Portland 1 Cement

Types and Typical Volumes of Containers:
55 gallon steel drum DOT 17-H container
202 ft3 steel container
87 ft3 LSA steel box
132 ft3 Polyethylene high integrity container
173 ft3 Polyethylene high integrity container
202 ft 3 Polyethylene high integrity container
92.7 ft3 steel box
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Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Component Shipments

Millstone Unit I
January 1, 1993 - June 31, 1993

6-Month Period Estimated Total
1. Type of Waste Disposition Units Totals Error, %
a) Spent Resin, Filter Sludge, (CNSI) m3  3.09E+01

Evaporator Bottoms, Etc. Burial Ci 3.14E+01 25%

(SEG) m3  0
Supercompaction Ci 0 N/A

b) Dry Compressible Waste, (CNSI) m3  8.07E+00
Contaminated Equipment, Etc. Burial Ci 2.17E-01 25%

(SEG). m 3  0

Supercompaction Ci 0 N/A

(SEG)

Burial m3  4.41E-01
CNSI Ci 1.29E-03 25%

(Quadrex) m 3  2.27E+01

Decontamination Ci 1.34E-02 25%

(Quadrex)

Burial m3 1.71E-02

CNSI Ci 2.30E-05 25%

c) Irradiated Components, Control (CNSI) m3  0
Rods, Etc. Burial Ci 0 N/A
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. timates of Major Nuclide Composition (By Type of Waste)

a) Spent Resin, Filter Sludges, Evaporator Bottoms

Millstone to CNSI for Burial

Nuclide % of Total

H-3 0.03%

C-14 0.36%

Cr-51 0.82%

Mn-54 3.60%

Fe-55 40.45%

Co-58 0.12%

Co-60 9.39%

Ni-63 0.73%

Zn-65 35.67%

Sr-89 0.01%

Sr-90 0.04%

Ag-1Orn 0.02%

1-131 <0.01%

Cs-137 8.60%

La-140 <0.01%

Ce-141 <0.01%

Np-237 <0.01%

Pu-238 <0.01%

Pu-239 <0.01%

Am-241 0.03%

Pu-241 0.04%

Cm-242 <0.01%

Pu-242 <0.0 1%

Cm-244 0.05%

Millstone to SEG for Supercompaction

Nuclide I % of Total
None N/A
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b) Dry Compressible Waste, Contaminated Equipment, Etc.

Millstone to CNSI for Burial

Nuclide % of Total
H-3 0.57%
Cr-51 1,41%
Mn-54 5.27%
Fe-55 69.23%
Co-60 16.68%
Zn-65 4.46%
Pu-241 2.38%

Millstone to SEG for Supercompaction

SEG to CNSI for Burial

Nuclide % of Total
None N/A

Nuclide % of Total
H-3 10.39%
Cr-51 0.25%
Mn-54 0.76%
Fe-55 40.47%
Co-58 0.82%
Co-60 21.16%
Ni-63 6.49%
Zn-65 0.44%
Cs-134 4.65%
Cs-137 14.11%
Pu-241 0.18%

Millstone to Quadrex for Decontamination

Nuclide % of Total
H-3 15.82%
Cr-51 0.97%
Mn-54 1.56%
Fe-55 47.00%
Co-58 1.94%
Co-60 1321%
Ni-63 4.21%
Zn-65 0.94%
Nb-95 0.16%
Zr-95 0.08%
Cs-134 4.83%
Cs-137 9.26%
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Quadrex to CNSI for Burial

Nuclide % of Total
H-3 9.83%
Cr-51 0.78%
Mn-54 1.57%
Fe-55 50.43%
Co-58 1.97%
Co-60 15.00%
Ni-63 4.35%
Zn-65 1.17%
Cs-134 4.74%
Cs-137 9.91%

c) Irradiated Components, Control Rods, Etc.

Millstone to CNSI for Burial

Nuclide % of Total
None N/A
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. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
Chem-Nuclear Services, Inc.

5 Truck (Sole Use Vehicle) Barnwell, SC
Scientific Ecology Group

0 Truck (Sole Use Vehicle) Oak Ridge, TN
Quadrex

I Truck (Sole Use Vehicle) Oak Ridge. TN
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Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Component Shipments

Millstone Unit 2
January 1, 1993 - June 31, 1993

6-Month Period Estimated Total
1. Type of Waste Disposition Units Totals Error, %
a) Spent Resin, Filter Sludge, (CNSI) m3  3.40E+00

Evaporator Bottoms, Etc. Burial Ci 1.91E+00 25%

(SEG) m3  0

Supercompaction Ci 0 N/A

b) Dry Compressible Waste, (CNSI) m3  4.84E+O1
Contaminated Equipment, Etc. Burial Ci 4.52E-01 25%

(SEG) m3  0

Supercompaction Ci 0 N/A

(SEG)

Burial m3  3.84E+00

CNSI Ci 1.28E-02 25%

(Quadrex) m3  1.76E+02

Decontamination Ci 7.58E-02 25%

(Quadrex)
Burial m3  8.63E-01

CNSI Ci 2.19E-03 25%

c) Irradiated Components, Control (CNSI) m3  0
Rods, Etc. Burial Ci 0 N/A
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. Estimates of Major Nuclide Composition (By Type of Waste)

a) Spent Resin, Filter Sludges, Evaporator Bottoms

Millstone to CNSI for Burial

Nuclide % of Total

H-3 0.40%

C-14 5.11%

Cr-51 0.60%

Mn-54 0.78%

Fe-55 20.51%

Co-57 0.07%

Co-58 6.73%

Co-60 45.65%

Ni-63 10.42%

Sr-89 <0.01%

Sr-90 0.04%

Nb-95 1.01%

Zr-95 0.68%

Tc-99 0.58%

Ru-103 0.12%

Ru-106 2.62%

Ag-I 10m 0.55%

Sb-125 1.14%

Cs-134 0.17%

Cs-137 1.59%

Ce-144 0.32%

Pb-210 0.77%

Np-237 <0.01%

Pu-238 <0.0 1%

Pu-239 <0.01%

Am-241 <0.01%

Pu-241 0.15%

Cm-242 <0.01%

Pu-242 <0.01%

Cm-244 <0.01%

Millstone to SEG for Supercompaction

Nuclide % of Total
None N/A
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b) Dry Compressible Waste, Contaminated Equipment, Etc.

Millstone to CNSI for Burial

Nuclide % of Total
H-3 0.72%
Fe-55 20.24%
Co-58 1.40%
Co-60 30.92%
Ni-63 10.79%
Cs-134 10.42%
Cs-137 25.51%

Millstone to SEG for Supercompaction

1 Nuclide % of TotalNone N/A

SEG to CNSI for Burial

Nuclide I % of Total
H-3 12.50%
Cr-51 0.30%
Mn-54 0.94%
Fe-55 31.25%
Co-58 1.09%
Co-60 24.22%
Ni-63 7.42%
Zn-65 0.53%
Cs-134 6.17%
Cs-137 15.63%
Pu-241 0.21%

Millstone to Quadrex for Decontamination

Nuclide % of Total

H-3
Cr-51
Mn-54
Fe-55
Co-58
Co-60
Ni-63
Zn-65
Nb-95
Zr-95
Cs-134
Cs-137

15.75%
0.92%
1.59%

47.22%
1.79%

13.46%
4.25%
1.00%
0.09%
0.05%
4.70%
9.19%
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Quadrex to CNSI for Burial

Nuclide % of Total
H-3 16.48%
Cr-51 0.08%
Mn-54 1.76%
Fe-55 55.25%
Co-58 0.29%
Co-60 16.80%
Ni-63 2.68%
Zn-65 0.99%
Cs-134 1.35%
Cs-137 4.25%

c) Irradiated Components, Control Rods, Etc.

Millstone to CNSI for Burial

I Nuclide % of Total
None N/A
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L Solid Waste Disposition
t ____ q

Number of Shioments Mode of Transnartation Destination
S--.-- 4

Truck (Sole Use Vehicle)
Chem-Nuclear Services, Inc.

Barnwell, SC4
Scientific Ecology Group

0 Truck (Sole Use Vehicle) Oak Ridge. TN
Quadrex

6 Truck (Sole Use Vehicle) Oak Ridge. TN
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Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Component Shipments

Millstone Unit 3

January 1, 1993-June 31, 1993

6-Month Period Estimated Total

1. Type of Waste Disposition Units Totals Error, %

a) Spent Resin, Filter Sludge, (CNSI) m 3  0
Evaporator Bottoms, Etc. Burial Ci 0 N/A

(SEG) M3 0

Supercompaction Ci 0 N/A

b) Dry Compressible Waste, (CNSI) M3 2.69E+00
Contaminated Equipment, Etc. Burial Ci 9.52E-03 25%

(SEG) m3  0

Supercompaction Ci 0 N/A

(SEG)

Burial m3  9. IOE-02

CNSI Ci 3.2 1E-04 25%

(Quadrex) m 3  1OOE+01

Decontamination Ci 1.02E-02 25%

(Quadrex)

Burial m3  5.73E-03

CNSI Ci 6.43E-06 25%

c) Irradiated Components, Control (CNSl) m3  0
Rods, Etc.

Burial Ci 0 N/A
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Estimates of Major Nuclide Composition (By Type of Waste)

a) Spent Resin, Filter Sludges, Evaporator Bottoms

Millstone to CNSI for Burial

Nuclide % of Total
None N/A"

Millstone to SEG for Supercompaction

[ Nuclide ] %of Total
None _N/A

b) Dry Compressible Waste, Contaminated Equipment, Etc.

Millstone to CNSI for Burial

Nuclide
H-3
Cr-51
Mn-54
Fe-55
Co-58
Co-60
Ni-63
Nb-95
Zr-95
Cs-134
Cs-137

% of Total
2.73%
2.6 1%
1.75%

59.36%
6.06%
5.35%
2.44%
1.94%
0.97%
8.16%
8.62%

I Nuclide I % of Total

Millstone to SEG for Supercompaction

S Nuclide %°fTotal
None N/A

[Nuclide % of Total

SEG to CNSI for Burial

H-3
Cr-51
Mn-54
Fe-55
Co-58
Co-60
Ni-63
Zn-65
Cs-134
Cs-137
Pu-241

9.84%
0.13%
0.40%

40.81%
0.76%

20.78%
6.64%
0.23%
4.77%

15.45%
0.09%
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Millstone to Quadrex for Decontamination

Nuclide % of Total
H-3 13.91%
Cr-51 1.09%
Mn-54 1.60%
Fe-55 48.45%
Co-58 2.24%
Co-60 12.84%
Ni-63 4.14%
Zn-65 0.89%
Nb-95 0.28%
Zr-95 0.14%
Cs-134 5.09%
Cs-137 9.32%

Nuclide % of Total
H-3 9.82%
Cr-51 0.78%
Mn-54 1.56%
Fe-55 50.59%
Co-58 1.97%
Co-60 15.12%
Ni-63 4.37%
Zn-65 1.17%
Cs-134 4.76%
Cs-137 9.95%

Quadrex to CNSI for Burial

c) Irradiated Components, Control Rods, Etc.

Millstone to CNSI for Burial

Nuclide [ % of Total
None N/A
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id Waste Disposition
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4.0 Measurements of Radioactivity

4.1 Gaseous Releases

a. Unit 1 Stack

(1) Fission and Activation Gases

Stack monitors continuously record the effluent activity and
flow rate. During periods when the augmented off-gas
system is not operable, the radiation monitor reading is
related to pCi by off-gas sampling at the steam air ejectors
and subsequent isotopic analysis. The isotopic activity at the
SJAE is mathematically decayed to establish the activity in
the stack using the known holdup time. During periods of
augmented off-gas system operation, samples are taken
directly from the stack with a subsequent isotopic analysis.
In both cases, the calculated activity in the stack is then
correlated to the monitor reading. The isotopic
concentrations at the release point are multiplied by the
total stack flow to obtain total pCi release for each isotope.

(2) lodines and Particulates

Charcoal cartridges and particulate filters are used to collect
iodines and particulates, respectively. The filters are then
analyzed for isotopic content using a gamma spectrometer;

particulate filters are also analyzed for strontium. Isotopic
concentrations are multiplied by the release flow rate to
determine the total amount of activity released.

b. Unit 2 Vent

Total effluent volume from the Unit 2 Vent per month is
multiplied by the isotopic concentrations as measured by gamma
spectrometer Ge(Li) analysis of grab samples of gases, iodine and
particulates to obtain total pCi released from the Vent.

c. Unit 2 Containment Purges

Grab samples are taken for gaseous, particulate, and iodine.
These are analyzed on Ge(Li) gamma spectrometer and
concentrations computed. Computed concentrations are then
multiplied by the purge volume for total pCi released.

Tritium collection is accomplished by the gas washing bottle
method. The sample is counted on a liquid scintillation counter.
Concentration is computed using worst possible case, 100%
humidity. Concentration is multiplied by volume purged to give
total pCi released.



d. Unit 2 Steam Generator Blowdown Tank Vent

A decontamination factor (DF) across the steam generator
blowdown tank vent has been determined for iodines by

comparison of the results of gamma spectrometry, Ge(Li),
analysis of steam generator blowdown water and grab samples
of condensed steam exiting the blowdown tank vent. This DF
was then applied to the total iodine releases via the steam
generator blowdown water to determine the iodine releases out
of the blowdown tank vent. An additional factor of 0.33 was
utilized to account for the fraction of blowdown volume actually
flashing to steam in the blowdown tank.

e. Unit 3 Vent and ESF Building Vent

The Unit 3 Ventilation Vent collects gas streams from the
Auxiliary, Fuel, Waste Disposal, and Service Building exhausts,
containment purge and gaseous waste process vent. The Unit 3
Vent is located on the roof of the turbine building and
discharges 133 feet above grade. The Unit 3 ESF Building Vent
collects gas streams from the Engineered Safety Features
Building Ventilation System. This vent is located on the south
wall and discharges 23 feet above grade. Total Effluent Volume
per month is multiplied by isotopic concentrations from the
analysis of grab samples to obtain the total activity released.
These grab samples are obtained monthly for fission gas and
tritium, weekly filters for iodines and particulates, monthly
composites of particulate filters for gross alpha and strontium.

f. Unit 3 Containment Drawdown and Purge

Unit 3 Containment is drawn down and purged intermittently.
The drawdown is accomplished by using the containment
vacuum steam jet ejector and releases through an unmonitored
vent on the roof of the Auxiliary Building. The containment
vacuum pump discharge, which maintains subatmospheric
pressure following the initial drawdown, is released through the
Unit 1 Stack. The purge is the process of discharging air from
containment to maintain temperature humidity, pressure,
concentration, etc., where air is replaced. Purges are filtered and
normally released through th.e Unit 3 Vent but may use the
Unit 1 Stack. Purges and Drawdowns are intermittent and are
therefore considered batch releases. Calculated volume
discharged is multiplied by isotopic concentrations from the
analysis of grab samples to obtain activity released.

4.2 Liquid Effluents

a. Liquid Tanks

There are numerous tanks which are used to discharge liquids
containing radioactivity to the environs; they are:



Unit 1 - Decontamination Solution Tank
Unit 1 - Floor Drain Sample Tanks (2)
Unit 1 - Waste Sample Tanks (2)
Unit 2 - Clean Waste Monitor Tanks (2)
Unit 2 - Aerated Waste Monitor Tank
Unit 3 - High Level Waste Test Tanks (2)
Unit 3 - Low Level Waste Tanks (2)

Prior to release, a tank is recirculated for two equivalent tank
volumes, a sample is drawn and analyzed on the Ge(Li) gamma
spectrometer for individual radionuclide composition. An
aliquot of the sample is composited and analyzed for H-3, Fe-55,
Sr-89/90. Isotopic concentrations are multiplied by the volume
released to obtain the total activity released. A proportional
aliquot of each discharge is retained for composite analysis for
strontium and gross alpha.

b. Unit 2 and Unit 3 Steam Generator Blowdown

Grab samples are taken to steam generator blowdown water,
and are analyzed by gamma spectrometry, Ge(Li). Total volume
of blowdown is multiplied by the isotopic concentrations to
determine the total activity released via blowdown. The
calculated activity released out of the blowdown tank vent is
accounted for pending the point of blowdown sampling.

Tritium is determined through liquid scintillation counting and
strontiums are analyzed by radiochemical separations and
appropriate counting techniques.

4.3 Estimate of Errors

Estimates of errors associated with radioactivity measurements were
made using the following guidelines:

Sampling/Data 10% Variation in data collection
Collection

Calibration 5% Calibration to NBS standards

Sample Counting 10% Maximum error for counting statistics

Flow & Level 10% Maximum error for release volumes
Measurements



4.4 Batch Releases

a.

b.

C.

d.

e.
f.

Liquid

Number of Batches

Total Time (Minutes)

Maximum Time (Minutes)

Average Time (Minutes)

Minimum Time (Minutes)

Average Stream Flow

Unit I Unit 2

146 229 289

10,729 41,220 20,713

126 629 225

73 180 72

45 5 5

Not Applicable-Ocean Site

Unit 3

a.

b.

C.

d.

e.

Airborne

Number of Batches

Total Time (Minutes)

Maximum Time (Minutes)

Average Time (Minutes)

Minimum Time (Minutes)

Unit 2
Purge

0

0

0

0

0

Unit 2 Unit 3
WGDT Purge

4 0

1,042 0

430 0

260 0

139 0

Unit 3
Drawdown

0

0

0

0

0

4.5 Abnormal Releases - None



5.0 Changes

The following change to the REMM/ODCM/PCP was issued during this report
of January 1 -June 30, 1993.
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TABLE E-1

MILLSTONE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sampling and
Exposure Pathway Number of Collection

and/or Sample Locations Frequency Type and Frequency of Analysis

1.a. Gamma Dose -
Environmental TLD 17 Monthly Gamma Dose - Monthly

I.b. Gamma Dose -
Accident TLD 22 Quarterly(a) N/A(a)

2. Airborne Particulate 8 Continuous Gross Beta - Weekly
sampler - Gamma Spectrum - Quarterly on
weekly filter composite (by location), and on
change individual sample if gross beta is

greater than 10 times the mean of
the weekly control station's gross
beta results.

Airborne Iodine 8 Continuous
sampler -
weekly
canister
change

1-131 -Weekly

4. Vegetation 5 One sample Gamma Isotopic on each sample
near middle
and one near
end of grow-
ing season

S. Milk 6 Monthly Gamma Isotopic, 1-131, Sr-89 and
Sr-90 on each sample

6. Sea Water 2 Quarterly - Quarterly - Gamma Isotopic, and
Composite of Tritium
6 weekly grab on each composite
samples

7. Bottom Sediment 5 Semiannual Gamma Isotopic on each sample

E-5
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D. GASEOUS DOSE CALCULATIONS

D.1. IOCFR20 Limits (instantaneousm)

a. Instantaneous Noble Gas Release Rate Limits - All Units

The instantaneous noble gas release rate limit from the site shall be:

Q1  Q2  Q3+ + < 1
1,100,000 290,000 290,000

Where:

Q1 = Noble gas release rate from MP1 Stack (pCi/sec)

Q2 = Noble gas release rate from MP2 Vent (pCi/sec)

Q3 = Noble gas release rate from MP3 Vent (pCi/sec)

See Appendix D for derivation of this limit.

As long as the above is less than or equal to 1, the doses will be less than or
equal to 500 mrem to the total body and less than 3000 mrem to the skin.

b. Release Rate Limit - 1-131. 1-133, Particulates With Half Lives Greater Than 8
Days. and Radionuclides Other Than Noble Gases With Half Lives Greater
Than 8 Days -All Units

131Q11 = Release rate of 1-131 from MP1 Stack - (pCi/sec)

133QI1 = Release rate of 1-133 from MP1 Stack - (pCi/sec)

131Q12 = Release rate of 1-131 from MP2 Vent - (pCi/sec)*

133Q12 = Release rate of 1-133 from MP2 Vent - (pCi/sec)*

131Q13 = Release rate of 1-131 from MP3 Vent - (pCi/sec)*

133Q13 = Release rate of 1-133 from MP3 Vent - (pCi/sec)*

QH1 = Release rate of tritium from MP1 Stack - (pCi/sec)

QH2 = Release rate of tritium from MP2 Vent - (pCi/sec)*

QH3 = Release rate of tritium from MP3 Vent - (pCi/sec)*

Qp1 = Release rate of total particulates with half-lives greater than 8 days
from the MP1 Stack (pCi/sec)

QP2 = Release rate of total particulates with half-lives greater than 8 days
from the MP2 Vent (pCi/sec)

QP3 = Release rate of total particulates with half-lives greater than 8 days
from the MP3 Vent (pCi/sec)

*Includes releases via the steam generator blowdown tank vent.

D-1
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(1) The release rate limit of 1-131, 1-133, and tritium from the site shall be:

L Method 1

Assuming milk animals on pasture, harvest season, and milk animals
at maximum resident D/Q locations:

1.17131Q11 + 43.5131012 + 43.51310I3 + .011133Q11 + .413133QI2 +
+ .413133QI3 +3.47x 10-7QH1 + 3.27x 10-5 QH2 + 3.27x 10-5 QH3 < 1

ii. Method 2

(a) First Quarter - Inhalation doses only

5.5 x 10-4 131Q11 + 5.1 x 10-2 131Q12 + 5.1 x 10-2 131 Q13 + 1.33 x 10-4
133Q11 + 1.25x 10-2 133Q12 + 1.25x 10-2 133Q 13 4.4x 10-8QH1
+ 4.2 x 10-6 QH2 + 4.2 x 10-6 QH3 s 1

(b) Fourth Quarter - Inhalation and milk doses

1.13 131QI1 + 42 131Q12 + 42 131Q13 + .01 133Q11 + .39 133Q12 + .39

133Q13 + 2 .11 x 10-7 QH1 + 1.9 8 x 10-5 QH2 + 1.9 8 x 10-5 QH3 -5 1

(c) If it can be verified that milk and/or vegetation doses need not

be considered, use one of the above, or for

Inhalation and veqetation doses only:

4.0 x 10-2 131Q11 + 1.5 131Q12 + 1.5 131Q13 + 8.53 x 10-4 133Q11 +
3.92 x 10-2 133Q12 + 3.92 x 10-2 133Q13 + 1.8 x 10-7 QH1
+ 1.7 x 10-5 QH2 + 1.7 x 10-5 QH3 5 1

iii Method 3

If it can be verified that the Appendix D. I D/Q data for milk animals
is acceptable (Note: If not, see guidance in Appendix D):

(a) Second and Third Quarter - All Pathways

0.31 131Q11 + 3.2 131Q12 + 3.2 131Q13 + 3.28 x 10-3 133Q11 + .4 133Q12
+ .4 133Q13 + 3.5 x 10-7 QH1 + 3.3 x 10-5 QH2 + 3.3 x 10-5 QH3 - 1

(b) Fourth Quarter- Inhalation and milk Pathways

0.27 131QI1 + 1.7 131Q12 + 1.7 131Q13 + 2.56 x 10-3 133QI1 + 3.86 x
10-1 133Q12 + 3.86 x 10-1 133Q13 + 2.1 x 10-7 QH1 + 2.0 x 10-5 QH2 +
2.0 x 10-5 QH3 S 1
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(2) If the detailed calculations are not complete for a particular quarter,
use the results as determined above in Section D.2.a or D.2.b.

(3) If DyG1, 2. or 3, are greater than 10 mrad or DyBi, 2, or 3, are greater
than 20 mrad and any corresponding quarterly dose was not calculated
using Section D.2.b - real-time meteorology, recalculate the quarterly
dose using real-time meteorology.

D.3. 10 CFR5O Appendix I - Iodine and Particulate Doses

Doses from tritium (for Methods 1-4 only) for Unit 1 may be neglected if the total
tritium curies from the quarter are less than 500.

a. Quarterly Doses - Unit 1

(1) Method I - Unit 1

Step 1 - Determine 13 1Ci which is the total curies of 1-131 and 133CI
which is the total curies of 1-133 released in gaseous
effluents from Unit 1 during the quarter.

Step 2 - Determine Cp which is the total curies of particulates with
half-lives greater than 8 days released in gaseous effluents
from Unit 1 during the calendar quarter.

Step 3 - Determine CH which is the total curies of tritium released in
gaseous effluents from Unit 1 during the quarter.

Step 4 - Determine DQT which equals the quarterly thyroid dose as
follows:

DQT = 1.22 x 102 131CI + 1.13 13 3CI + 2.0 x 10-5 CH

Step 5 - Determine DQO which equals the quarterly dose to the
maximum organ other than the thyroid:

DQO = 42.3 Cp + 2.0 x 10-5 CH

Step 6 - The maximum organ dose is the greater of DQT or DQO. If it
is greater than 2.5 mrem, go to Method 2.

(2) Method 2- Unit 1

Doses from vegetation consumption can be neglected during the 1st and
4th quarters and doses from milk consumption can be neglected during
the 1st quarter. These time frames can be extended for short term
releases (batch releases and weekly continuous, if necessary) if it can be
verified that the milk animals were not on pasture and/or vegetation is
not available for harvest. Therefore, calculate doses to the thyroid and
maximum organ for pathways that actually exist. Sum pathways if
necessary.

Perform Steps I through 3 as in Method 1, above. Then:

Step4 -

i. Inhalation Pathway

DQT = 3.2 x 10-2 131CI + 7.8x 10- 3 133CI + 2.6x 10-6 CH

DQO = 3.2 x 10-2 Cp + 2.6 x 10-6CH

D-6
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ii. Vegetation Pathway

DQT = 4.1 131CI + 7.48 x 10-2 133 CI + 8.0 x 10-6 CH

DQO = 4.9 Cp + 8.0 x 10-6 CH

iii. Milk Pathway

DQT = 118 13 1CI + 1.05 133CI + 9.8 x 10-6 CH
DQO = 38 Cp + 9.8 x 10-6 CH

Sum above pathways, as appropriate (Note: sum of all three pathways
is Method 1)

Step 5 - The maximum organ dose is the greater of DQT or DQO. If it is
greater than 2.5 mrem, go to the next method.

(3) Method 3 - Unit 1

After reviewing the existing cow and goat farms, if it can be determined
that the 1983-1987 D/Q data is acceptable (Note: If not, see guidance in
Appendix D), then follow Method 2 above, except for iii. where milk
pathway dose is:

DQT = 28 13 1Ci + .249 133CI + 9.8 x 10-6 CH
DQO = 8.9 Cp + 9.8 x 10-6 CH

Note: During the 2nd and 3rd quarters also add (to the above) the
Inhalation and Vegetation Pathways from Step 4 of Method 2;
during the 4th quarter add Inhalation and Milk (above) only.

(4) Method 4- Unit 1

Use the GASPAR code to determine the maximum organ dose. For the
Special Location, enter the following worst case quarterly average
meteorology as taken from Appendix D:

X/Q = 6.1 x 10-8 sec/m 3

D/Q = 5.9 x 10-9 M-2 (Milk and Vegetation) and/or
D/Q = 1.4 x 10-9 M-2 (If 1983-1987 D/Q data is acceptable for

existing milk locations. If not, see
guidance in Appendix D.)

Use the Inhalation, Milk and Vegetation pathways (If applicable) in
totaling the dose. If the maximum organ dose is greater than 3.8 mrem,
go to Method 5.

(5) Method 5- Unit 1

Use the GASPAR code with actual locations, real-time meteorology and
the pathways which actually exist at the time at those locations.
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b. Quarterly Doses - Unit 2 and Unit 3

(1) Method I - Unit 2 and Unit 3

Step I - Determine C, which is the total curies of 1-131 and 133CI
which is the total curies of 1-133 in gaseous effluents from
Unit 2 or 3 during the quarter.

Step 2 - Determine Cp which is the total curies of particulates with
half-lives greater than 8 days released in gaseous effluents
from Unit 2 or 3 during the calendar quarter.

Step 3 - Determine CH which is the total curies of tritium released in
gaseous effluents from Unit 2 or 3 during the calendar
quarter.

Step 4 - Determine DQT which equals the quarterly thyroid dose as
follows:

DQT = 3.1 x 103 131CI + 29.53 133CI + 2.6 x 10-3 CH
Step 5 - Determine DQO which equals the quarterly dose to the

maximum organ other than the thyroid:

DQO = 1.1 x 103 Cp + 2.6 x 10- 3 CH

Step 6 - The maximum orgar% dose is the greater of DQT or DQO. If
greater than 2.5 mrem, go to Method 2.

(2) Method 2 - Unit 2 and Unit 3

Doses from vegetation consumption can be neglected during the 1st and
4th quarters and doses from milk consumption can be neglected during
the 1st quarter. These time frames can be extended for short term
releases (batch releases and weekly continuous, if necessary) if it can be
verified that the milk animals were not on pasture and/or vegetation
was not available for harvest. Therefore, calculate doses to the thyroid
and maximum organ for pathways that actually exist. Sum pathways if
necessary.

Perform Steps I through 3 as in Method 1, then:

Step4 -

i. Inhalation Pathway

DQT = 4.1 131CI + 1.0 133CI + 3.3 x 10-4 CH

DQO = 4.1 Cp + 3.3 x 10-4CH

ii. Vegetation Pathway

DQT - 105 133CI + 1.9 133CI + 1.0 x 10-3 CH

DQo = 124 Cp + 1.0 x 10-3 CH

iii. Milk Pathway

DQT - 3000 13 1CI + 26.6 13 3CI + 1.3 x 10-3 CH

DQO = 951 Cp + 1.3 x 10-3 CH
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Sum above pathways, as appropriate (Note: sum of all three pathways
is Method 1)
Step 5 - The maximum organ dose is the greater of DQT or DQO. If it is
greater than 2.5 mrem, go to the next method.

(3) Method 3 - Unit 2 and Unit 3

After reviewing the existing cow and goat farms, if it can be determined
that the 1983-1987 D/Q data is acceptable (Note: If not, see guidance in
Appendix D), then follow Method 2, above, except for iii, where the milk
pathway dose is:

DQT - 122 13 1CI + 1.08 133CI + 1.3 x 10-3 CH

DQO = 40Cp +1.3x10-3CH

Note: During the 2nd and 3rd quarters also add (to the above) the
Inhalation and Vegetation Pathways from Step 4 of Method 2;
during the 4th quarter add Inhalation and Milk (above) only.

(4) Method4- Unit 2 and Unit 3

Use the GASPAR code to determine the maximum organ dose. For the
Special Location, enter the following worst case quarterly average
meteorology as taken from Appendix D:

X/Q = 8.1 x 10-6 sec/m 3

D/Q = 1.5 x 10-7 M- 2 (Milk and Vegetation) and/or

D/Q = 6.1 x 10-9 m-2 (If 1983-1987 D/Q data is acceptable for
existing milk locations. If not, see
guidance in Appendix D.)

As shown in Appendix D, the same meteorology can be used for both
continuous and batch releases. Therefore, the program need only be
run once using the total curies from all releases from Unit 2 or 3.

Use the Inhalation, Milk and Vegetation pathways (if applicable) in
totaling the dose. If the maximum organ dose is greater than 3.8 mrem,
go to Method 5.

(5) Method 5 - Unit 2

Use the GASPAR code with the actual locations, real-time meteorology
and the pathways which actually exist at the time at these locations. The
code should be run separately for steam generator blowdown tank vents
and ventilation releases, containment purges and waste gas tank
releases.

(5) Method 5- Unit 3

Use the GASPAR code with the actual locations, real-time meteorology
and the pathways which actually exist at these locations. The code
should be run separately for ventilation, process gas, containment
vacuum system, aerated ventilation and containment purges.
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It would also be unnecessarily restrictive to assume the worst possible mixture
and use that as the limit for all situations. Therefore, a practical solution is to use
a conservatively determined empirical method as given above.

3. Section D.l.b - Release Rate Limit - Iodine and Particulates

Doses are calculated using the methods of NUREG-0133 dated October 1978 and NRC
Regulatory Guide 1.109, Revision 1. Note that the equation of page 27 of NUREG-
0133 (for all radionuclides, except tritium) has been corrected for the elemental
iodine fraction, as in Regulatory Guide 1.109, Revision 1. Since the doses are
dependent on the season, (i.e., milk animals on pasture, harvest season), and the
exact locations of milking animals, use three methods when performing these
calculations.

Method I

Assume milk animals are on pasture, vegetation is being harvested, and milk animals
are at maximum land D/Q location.

Method 2

Assume annual average X/Q and D/Q as above, however:

i. If 1st quarter, neglect vegetation and milk doses.

ii. If 4th quarter, neglect vegetation doses.

iii. For batch releases (including weekly continuous releases, if necessary), if it
can be verified that milk animals are not on pasture and/or vegetation is not
being harvested, these may be neglected.

Method 3

Review existing cow and goat locations. Determine if the average of the maximum
quarterly D/Q data from Appendix D. I is acceptable to use (i.e., no milk animal likely
to be more critical than the data for 1983-1987). If acceptable, use the calculated
average D/Q. If not, determine an acceptable D/Q by averaging at least 10 quarters of
meteorological data.

Dose formula for iodine is:

DT " I X/QPi 13 1QII + ID/Q'Pi' 1 31 QI1 + IDIQ'Pi' 1 3 1Q1 1 +

Inhalation Vegetation Milk

[XIQ -P. 133Q + [DIQ -P i 133Q1  + [D/Q Pi 13Q
Inhalation Vegetation Milk

where: DT, = thyroid dose rate from iodine releases

131QI = release rate of 1131, pCi/sec

133QI = release rate of 1133, pCi/sec

X/Q = meteorological dispersion factor, sec/m3

DIQ = deposition factor, M- 2

Pi = values derived from NUREG-0133 and Regulatory Guide 1.109 (see
Table 1).
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Dose formula for tritium is:

DT=IX/Q.Pi.QHI + IX/Q.PiQHI + I XQ PiQH
Inhalation Vegetation Milk

where: DrH = thyroid (or any other organ) dose rate from tritium releases

QH = release rate of H-3, pCi/sec

other parameters as described above, except units for Pi. Since milk and
vegetable doses from tritium are related to X/Q and not D/Q, use the
units for inhalation (see NUREG-0133 and/or Regulatory Guide 1.109,
Revision I for details).

Dose formula for particulates is:

DO IXIQ. P QPI + I D/Q -Pi*QPI + I D/Q Pi *QPI
Inhalation Vegetation Milk

where: Dop = maximum organ dose rate from particulate releases

Qp = release rate of particulates, pCi/sec

other parameters as described for iodine, above.

a. Thyroid Doses

Release rate limit is 1500 mrem/year, using the average worst case x/Q and D/Q's
and Pi values from Table I results in:

i. Method I
UNIT 1

DT= (.82 131QII + .20 133Q+ 6.63x10- QH1) + (59.4 131Qi + I.081.33Q, + 2.04x10-4O4 ,)

Inhalation Vegetation

+ (1700 1 31 Q11 + 15.12133Q,, + 2.50xl0-4 QH' ) =

Milk

DT = 1760 131QII + 16.40 133Q1 + 5.20z10-4QH1

UNIT 2 and UNIT 3

DT = (76.8 131Q 1+ 18.72 133Q,+6.24xI0-3QQH) + (2200 131QI+40 133Q + 1.92x-102QHQ)

Inhalation Vegetation

+ (63,000 1 31Q, + 560 133Q, + 2.35x1O- 2Q ) =

Milk

DT = 65,280 131Q1 + 618.713Q, + 4.90x10-2QH
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Summing all three units, and setting s 1500 mrem/year results in:

1760 131QI1 + 16.4 133QII + 5. 2 0x 10-4QH1 + 65,280 131QI2 + 618.7 133QI2 +

4.90x 10-2 QH2 + 65,280 131Q13 + 618.7 133QI3 + 4.90x 10-2 QH3

< 1500 mrem/yr

dividing by 1500 gives:

1.17 131QI1 + .011 133QI1 + 43.5 133QI2 + .413 133QI2 + 43.5 131Q13 +

.413 133QI3 + 3.47 x 10-7 QH1 + 3.27 x 10-5 QH2 + 3.27 x 10-5 QH3 5 1

ai. Method 2

For the 1st quarter, neglect both milk and vegetation doses (i.e., do
inhalation dose calculations only).

UNIT 1

DT = 0.82 131QI + .20 133QI + 6.63 x 10-5 QH j
UNIT 2 and UNIT 3

DT = 76.8 131QI + 18.72 133QI + 6.24 x 10-3 QH

Summing all three units, and setting _s 1500 mrem/year results in:

0.82 131Q11 + .20 133QI1 + 6.63 x 10-5 QHI + 76.8 131QI2 +

18.72 133QI2 + 6.24 x 10-3 QH2 + 76.8 131QI3 + 18.72 133Q13 +
6.24 x 10-3 QH3 5 1500 mrem/yr

dividing by 1500 gives:

5.5 x 10-4 131QI1 + 5.1 x 10-2 131QI2 + 5.1 x 10-2 131Q13 +
1.33 x 10-4 133QI1 + 1.25 x 10-2 133QI2 + 1.25 x 10-2 133Q13 +
4.4 x 10-8 QH1 + 4.2 x 10-6 QH2 + 4.2 x 10-6 QH3 5 1

For the 4th quarter, neglect vegetation doses.

UNIT I

DT = 0.82 131Q1 + 1700 131QI + .20 133QI + 15.12 133QI +
6 .6 3 x 10-5 QH + 2 .50 x 10-4 QH

DT = 1701 131QI + 15.32 133QI + 3.16 x 10-4 QH

UNIT 2 and UNIT 3

DT = 76.8 131QI + 63000 131QI + 18.72 133QI + 560 133QI + 6.24 x
10-3 QH + 2 .3 5 x 10-2 QH

DT = 63,000 13101 + 578.72 133QI + 2.97 x 10-2 QH
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Summing all three units, and setting s 1500 mrem/year results in:

1701 131Q11 + 63,000 131Ql2 + 63,000 131Q13 + 15.32 133Q11 +

578.72 133012 + 578.72 133013 + 3.16x 10-4 QH1 + 2.97 x 10-2 QH2 +

2.97 x 10-2 QH3 S 1500 mrem/yr

dividing by 1500 gives:

1.13 131011 + 42 131012 + 42 131013 + .01 133011 + .39 133012 + .39 133013 +

2.11 x 10-7 QH1 + 1.98 x 10-5 QH2 + 1.98 x 10-5 QH3 !5 1

iii. Method 3

2nd and 3rd Quarters

Assuming Appendix D. 1 D/Q data for milk animals is acceptable.

UNIT I

DT = 0.82 13101 + 59.4 13101 + 409.5 13101 + .20 133 Qi + 1.08 13301 +

3.64 133 Q1 + 5. 2 x 10-4 QH
DT = 470 131 Q1 + 4.92 13301 + 5.2 x 10-4 QH

UNIT 2 AND UNIT 3

DT = 76.8 13101 + 2200 1310Q + 2460 1310i + 18.72 13301 + 21.84 13301 +
560 1330Q + 4.90 x 10-2 QH
DT = 4740 13101 + 600.6 13301 + 4.90 x 10-2 QH

Summing all three units, and setting _s 1500 mrem/year results in:

470 131Q0l + 4740 131012 + 4740 131013 + 4.92 133Q11 + 600.6 133012 +
600.6 133013 + 5.2 x 10-4 QH1 + 4.90 x 10-2 QH2 + 4.90 x 10-2 QH3 r
1500 mrem/yr

dividing by 1500 gives:

0.31 131011 "+ 3.2 131012 + 3.2 131013 + 3.28 x 10-3 133Q11 + 0.40 133012 +

0.40 133013 + 3.5 x 10-7 OH1 + 3.3 x 10-5 QH2 + 3.3 x 10-5 QH3 • 1

4th Quarter - Inhalation and milk pathways same as above, however delete
vegetation contribution.

UNIT I

DT = 410.3 13101 + 3.84 13301 + 3.16x 10-4 QH

UNIT 2 and UNIT 3

DT = 2536.8 1310Q + 579 13301 + 2.97 x 10-2 QH
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Summing all three units, and setting s 1500 mrem/year:

410.3 131QI1 + 2537 131Q12 + 2537 131Q13 + 3.84 133Q11 + 579 133Q12 +

579 133QI3 + 3.16 x 10-4 QH1 + 2.97 x 10-2 QH2 + 2.97 x 10-2 QH3
< 1500 mrem/yr

Dividing by 1500 gives:

0.27 131C11 + 1.7 131Q12 + 1.7 131QI3 + 2.56 x 10-3 133QI1 + 3.86 x

10-1 133QI2 + 3.86 x 10-1 133QI3 + 2.1 x 10-7 QH1 + 2.0 x 10-5 QH2 +

2.0 x IO-5 QH3 S 1

b. Maximum Orqan (other than thyroid) Doses

Release rate limit is 1500 mrem/year. Using the 1980-1987 average worst case X/Q
and D/Q's and Pi values (conservative mix) from Table 1 results in:

i. Method 1
UNIT 1

Do = (5.1z10-8 .1.6x1O 7 . Qp)

Inhalation

+ (2.7x10-9 . 2.6x10 10 . QP)

Vegetation

+ (5.1x10-8 . 1.3x10 3 . Q1)

Inhalation

+ (2.7 10- 9 -2.0x10 1 1 . Qp)

Milk

+ (5.1 z 10-8 -4.0x103  QH)

Vegetation

+ (5.1 x 10-8 4 4 x9 103  . QH)

Milk

Do = ( 0.82 QP)

Inh

+ (70.2 Qp) +

Veg

540 QP) +

Milk
(6.63

X 10-5 Q11)

Inh

+ ( 2.04 x 10-4 QH )

Vegetation

+ (2.50x1o-4QH)

Milk

Do = 611 QP + 5.2 x 10-4 QH

* Sr-90 values are too conservative. Review of the 1978-1988 effluent data shows
Sr-90 has never contributed to greater than 2% of the total curies; use the next
limiting nuclide (other than Sr-89). Comparison with ODCM Rev. 0, shows this
results in a conservative calculation.
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Method 3

Determine if the maximum quarterly D/Q data from Appendix D. I is acceptable to use
(i.e.. no milk animal likely to be more critical than the data for 1983-1987). If
acceptable, use worst case year D/Q for milk locations. If not, an acceptable D/Q for
use is the worst case quarter of at least the past three years.

Dose formula for iodine is:

DQT. IXIQ - .OiCII + ID/Q.OiCII + ID/Q'Oi'Ci1

Inhalation Vegetation Milk

where: DQTI = quarterly thyroid dose from iodine releases

131C! = curies of iodine-131 released

133CI = curies of iodine-1 33 released

X/Q = meteorological dispersion factor, sec/m 3

D/Q = deposition factor, M- 2

Oi = Pi x 3.17 x 10-2*, mrem . m3/Ci • sec. for inhalation and
mrem . m 2/Ci for food consumption

Pi = values derived from NUREG-0133 and Regulatory Guide 1.109 (see
Table 1).

* pCi/sec per Ci/yr conversion factor

Dose formula for tritium is:

DQT H= IXIQ 0-C11  + IX/Q'0CH1 + I °XQ.0.CHI

Inhalation Vegetation Milk

where: DQTH = quarterly thyroid (or any other organ) dose from tritium releases

CH = curies of tritium released

Other parameters as described above, except units for Oi and Pi. Since milk
and vegetable doses from tritium are related to X/Q and not D/Q, use the
units for inhalation (see NUREG-0133 and/or Regulatory Guide 1.109,
Revision I for details).

Dose formula for particulates is:

D QOf IXIQ -Oi.'C'I + IjD/Q -05 -CPJ + I D/Qo-a, -cp1

Inhalation Vegetation Milk

where: DQOp = quarterly maximum organ dose from particulate releases

Cp = curies of particulates released and other parameters as
described for iodine, above.
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a. UNIT I

i. Method I

Using the worst case quarters as explained earlier and Pi's* from Table 1
results in:

* For particulates, Sr-90 Pi values are too conservative. Review of the 1978-

1988 effluent data shows that Sr-90 has not contributed to greater than 2%
of the total curies. Therefore use the next most limiting nuclide (other than
Sr-89). Comparison with ODCM Rev. 0 shows that this still results in a
conservative calculation.

DQT,-- R(o.o32) + ( 4.1 ) (118 )1131C, + K.0078) + (.0748 ) + (1.047 )I 13C]

Inhalation Veg Milk Inhalation Veg Milk

DQT = 1( 2.60 z 10" ) + ( 7.99 X 10- 6) + ( 9.79 X 10-6) 1 CH3

Inhalation Vegetation Milk

l a(ton32)

Inhalation

+ ( 4.86 ) + (37.41 )J I P

Vegetation Milk

DQT! = 122131CI + 1.13 133C,

DQ = 2.04 x 10 -5 CH

DQOP = 42.3 Cp

ii. Method2

Use same formulas as for Method 1, however, delete vegetables and/or milk
when applicable.

iii. Method3

After review of existing cow and goat farms, if the 1983-1987 milk animal
D/Q data is determined to be acceptable, then:
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Milk Pathway Doses:

DQT1 = 28 1311C + .249 133C1

DQTH = 9.8 z 10-6 CH

DQoP = 8.9Cp

b. UNIT 2 and UNIT 3

i. Method I

Using the worst case quarters as explained earlier and Pi's from Table 1
results in:

D Q. K 14.1) + (105 ) + (2996 )1 131CI + K 1.0 ) +

Inhalation Vegetation Milk Inhalation

DQTH= I(3.33x10-4) + (1.03x10-3) + (1.26x103)I CH

Inhalation Vegetation Milk

D J(4.1) + (124) + (951 Cp

1.9) +

Vegetation

(26.63)1 131CI

Milk

Inhalation Vegetation Milk

DQT1 = 3.1x 10- 3 131Ce + 29.53 133Ci

DQTH = 2.62 x 10- 3CH

DQOP = 1,080 Cp

ii. Method2

Use same formulas as for Method 1, however, delete vegetables and/or milk
when applicable.

iii. Method3

After review of existing cow and goat farms, if the D/Q for milk animals for
the 1983-1987 data is determined to be acceptable, then:

Milk Pathway Doses:

DQT! = 122131C] + 1.08 133C1

D QTH = 1.3 x 10- 3 CH

D = 40 Cp
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TABLE 1

DOSE FACTORS FOR IODINES & PARTICULATES
Pi*

Radionuclide
H-3
Cr-51
Mn-54
Fe-59

Co-58
Co-60
Zn-65
Rb-86
Sr-89
Sr-90
Y-91
Zr-95
Nb-95
Ru-103
Ru-106
Ag-1 10m
Te-127m
Te-129m
Cs- 134
Cs-136
Cs-137
Ba-140
Ce-141
Ce-144
1-131
1-133

(mrem/yr perpCi/m3)

Inhalation

1.3 (3)

2.1 (4)

2.0 (6)
1.5 (6)

1.3 (6)

8.7 (6)

1.2 (6)

2.0 (5)

2.4 (6)

1.1 (8)

2.9 (6)

2.7 (6)

7.5 (5)

7.8 (5)

1.6 (7)

6.8 (6)
1.7 (6)

2.0 (6)

1.1 (6)

1.9 (5)

9.1 (5)

2.0 (6)

6.1 (5)

1.3 (7)

1.6 (7)

3.9 (6)

(M2 mrem/yr per
pCi/sec)

Vegetables
4.0 (3)**
6.4(6)
3.0(9)
6.8(8)
3.8(8)
2.1 (9)
2.2(9)

3.7(10)
1.25 (12)

Goat Milk

4.9 (3)**

Cow Milk

1.9(10)

1.3(10)

1.2(11)

2.7(10)

2.6(11)

1.2(10)

2.6(10)

2.4(10)

1.0(10)

2.2(10)

4.0(8)

2.0(11)

1.8(11)

6.3(11)

5.6(9)

6.8(10)

6.0(10)

5.3 (11)

4.7(9)

* Pi are the inhalation and consumption factors derived from NRC Regulatory
Guide?. 109, Rev. 1. For inhalation, the teen is the critical age group for all
nuclides except Rb-86, Cs-137, 1-131, and 1-133, which are for the child. For
vegetables, the child is critical; for milk, the infant. Maximum organs are:
whole body for H-3, bone for Sr-90 and thyroid for 1-131, 133.

** Same units as for Inhalation for H-3, based on NUREG 0133 assumptions.
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APPENDIX G

ENVIRONMENTAL MONITORING PROGRAM

SamDling Locations

The following lists the environmental sampling locations and the types of samples
obtained at each location. Sampling locations are also shown on Figures G-1, G-2 and G-
3.

Number

1-1*
2-1
3-1

4-1

5-1
6-1
7-1
8-1
9-1

10-1
11-1
12-C
13-C14-C

15-C

16-C
17-1
18-1
19-1
20-C
21-1
22-1
23-1
24-C
25-1
26-C
27-1
28-1
29-1
30-C
31-1

Location

Name

On-site- Old Millstone Rd.
On-site - Weather Shack

On-site - Bird Sanctuary

On-site - Albacore Drive

MP3 Discharge

Quarry Discharge
Environmental Lab Dock

Environmental Lab

Bay Point Beach

Pleasure Beach
New London Country Club

Fisher's Island, NY
Mystic. CT
Ledyard, CT
Norwich, CT

Old Lyme. CT
Site Boundary
Pleasure Beach

Cow Location #1
Cow Location #2
Goat Location #1

Goat Location #2
Goat Location #3
Goat Location #4
Fruits & Vegetables

fruits & Vegetables

Niantic

Two Tree Island

West Jordan Cove
Golden Spur
Niantic Shoals

Direction & Distance From
Release Point***

0.6 Mi, NNW

0.3 Mi, S

0.3 Mi, NE

1.0 Mi, N

0.1 Mi, SSE

0.3 Mi, SSE

0.3 Mi, SE

0.3 Mi, SE

0.4 Mi, W

1.2 Mi, E

1.6 Mi, ENE

8.7 Mi, ESE

11.5 Mi, ENE

12.0 Mi, NE

14.0 Mi. N

8.8 Mi,W

0.5 Mi, NE

1.2 Mi, E

9.5 Mi, WNW

16.0 Mi, NNW

2.0 Mi, N

5.2 Mi, NNE

2.0 Mi, ENE

14.0 Mi, NE

Within 10 Miles

Beyond 10 Miles

1.7 Mi, WNW

0.8 Mi, SSE

0.4 Mi, NNE

4.7 Mi, NNW

1.8 Mi, NW

1.5 Mi, NNW

Sample Types

TLD, Air Particulate, iodine, Vegetation

TLD, Air Particulate, Iodine

TLD, Air Particulate, Iodine

TLD, Air Particulate, Iodine

TLD

TLD

TLD

TLD

TLD

TLD, Air Particulate, Iodine

TLD, Air Particulate, Iodine

TLD

TLD

TLD

TLD, Air Particulate, Iodine

TLD

Vegetation

Vegetation

Milk

Milk

Milk

Milk

Milk

Milk

Vegetation

Vegetation

TLD, Air Particulate, Iodine

Mussels

Clams

Bottom Sediment, Oysters

Mussels

Bottom Sediment, Oysters, Lobster,
Fish, Seawater

Bottom Sediment
.32-1

33-1

Vicinity of Discharge

Seaside Point 1.8 Mi, ESE
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6.0 Effluent Monitor Inoperability

During this report period, January 1 through June 30, 1993, the following
monitors were inoperable for more than 30 days.

6.1 Unit 3 Liquid Waste Discharge Monitor (3LWS-70)

The Liquid Waste Discharge Monitor was administratively declared
inoperable on June 13, 1992. The inoperability is a result of a check
source failure because the built-in check source no longer has sufficient
strength to exceed the increased monitor background. This is a result of
plateout of contamination on the sample line. Based on functional
checks and calibrations, the monitor will perform its intended function
and has sufficient sensitivity to detect actively well below release rate
limits. The monitor is in service during all discharges. Because of the
administrative inoperability, redundant sampling and valve line-ups are
performed in accordance with Technical Specification action statements.
Options to eliminate the check source failure are being evaluated.

6.2 Unit 3 Steam Generator Blowdown Monitor (3SSR-RE-08)

The Steam Generator Blowdown Monitor was declared inoperable on
September 14, 1992 due to low flow alarms. The monitor remains in
service and based on functional checks and calibrations would perform
its intended function. During the period there was no detectable
activity released to the environment from blowdown. Normally, all
blowdown is recovered. The monitor was retumed to service on May 21,
1993. Options to eliminate the low flow alarms are being evaluated.



7.0 Errata

The attached pages provide corrections to the data in previous reports. Most
of the changes to the data were minor in nature; however, a few data
numbers changed significantly.

For example, previously reported values of Millstone Unit 2 Spent Resin for
the period July 1, 1992 through December 31, 1992 were reported for the
entire year rather than just for the 6-month period. In addition, Millstone
Unit 3 Tritium analyses were reported low by 20 percent due to the loss of
the quench curve from the analyzer memory for the fourth quarter 1992.

Overall, the corrections do not significantly impact the total reported
radioactive effluents released from Millstone Station.



Table 2.1-2
Millstone Unit No. 1

Liquid Effluents - Batch

Nuclides Fo~fourth Quarter 1991 I
Released Unit October I November I December I Total

Cr-51 Ci 4.62E-06 4.62E-06
Mn-54 Ci 1.06E-03 2.55E-02 5.12E-02 7.78E-02

Tc-99m Ci
Co-58 Ci 2.84E-04 5.82E-04 8.66E-04
Co-60 Ci 4.26E-02 4.20E-02 4.61E-02 1.31E-01
1-131 Ci 3.92E-05 3.91 E-05 7.83E-05
1-133 Ci
1-135 Ci
Cs-1 34 Ci 2.76E-05 2.76E-05
Cs-1 37 Ci 6.55E-03 2.24E-03 7.30E-04 9.52E-03
Mo-99 Ci
Ce-141 Ci
Ce-144 Ci
Zn-65 Ci 8.29E-03 1.17E-02 1.91E-02 3.91E-02
Fe-59 Ci 1.32E-03 1.32E-03
Ag-110m Ci 4.94E-06 3.40E-04 3.45E-04
Sb-124 Ci 1.OOE-06 1.OOE-06

Ci
Ci

Fe-55 Ci 2.47E-03 6.80E-02 2.42E-02 9.47E-02
Sr-89 Ci
Sr-90 Ci 1.61E-05 6.72E-06 2.28E-05
Total Activity Ci 6.11E-02 1.51 E-01 1.42E-01 3.54E-01

Xe-1 33 Ci
Xe-1 35 Ci
Xe-1 35m Ci
Xe-131m Ci

Ci
Ci

Total Activity Ci I _ _



Table 2.1-3
Millstone Unit No. 1

Airborne Effluents - Sum Of All Releases

I: .::.:::::i::i~i;;i•:i:::: .:...."~i:S eco n d Q ua rte r 199 1..... ........ •-..:..." t

Unit April May I June I Total

N/D = Not Detected



Table 2.1-4
Millstone Unit No. 1

Airborne Effluents - Elevated Continuous

Nuclides Second Quarter 1991
Released I Unit April I May I June I'Total

Xe-138 Ci 4.12E+00 4.12E+00
Kr-87 Ci 8.88E-01 8.88E-01
Kr-88 Ci 7.16E-01 7.16E-01
Kr-85m Ci 1.73E-01 1.73E-01
Xe-1 35 Ci 1.48E+00 1.48E+00
Xe-1 33 Ci 1.23E+01 1.23E+01
Xe-1 35m Ci 9.54E-01 9.54E-01
Xe-1 33m Ci
Xe-131m Ci
Kr-85 Ci
Ar-41 Ci 8.30E-02 8.30E-02

Ci
Total Activity Ci 2.07E+01 2.07E+01

I11-131 1 Ci 6.28E-051 2.33E-051 7.43E-061 9.35E-05]
11-133 1 Ci I 1.64E-041 I I 1.64E-041

Cr-51 Ci 4.22E-05 4.22E-05
Mn-54 Ci 1.09E-05 3.58E-06 1.72E-05 3.17E-05
Fe-59 Ci
Co-58 Ci 1.77E-06 1.77E-06
Co-60 Ci 5.82E-05 6.60E-05 7.20E-05 1.96E-04
Zn-65 Ci 1.37E-04 4.86E-05 5.96E-05 2.45E-04
1-131 Ci
Cs-134 Ci
Cs-1 37 Ci 1.05E-05 6.88E-06 6.87E-06 2.43E-05
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci 6.64E-06 6.64E-06
La-140 Ci

Ci
Sr-89 Ci 1.72E-05 1.72E-05
Sr-90 Ci 1.65E-07 5.58E-07 7.23E-07
Total Activity Ci 2.85E-04 1.26E-04 1.56E-04 5.66E-04



Table 2.2-1
Millstone Unit No. 2

Liquid Effluents - Sum Of All Releases

I I.. :Fourth Quarter 1992 I
I Unit October I November I December I Total I

A. Fission and Activation Proc
1. Total Act" Ci

Released

ducts

I
2. Average Period

Diluted Activity

B. Tritium

D. Gross Alpha
I1. Total Activity Ci I I

Released No Activity Detected

E. Volume
1. Released Waste Liters 1.05E+06 5.68E+05 1.11E+06 2.72E+06

Volume

2. Dilution Volume Liters 3.50E+09 2.09E+09 4.65E+09 1.02E+10
During Releases

3. Dilution Volume Liters 4.84E+10 4.68E+10 4.90E+10 1.44E+11
During Period I 1 1. 1



Table 2.2-3
Millstone Unit No. 2

Liquid Effluents - Batch

Nuclides Fourth Quailer 1992...
I Released Unit I octoberI November I December I Total

Co-58 Ci 2.58E-04 6.20E-02 2.44E-02 8.66E-02
Co-60 Ci 3.69E-04 1.44E-01 1.06E-01 2.50E-01
Ag-11im Ci 8.41E-06 1.11E-02 5.41E-03 1.65E-02
Sb-125 Ci 1.76E-04 7.64E-03 1.25E-02 2.03E-02
Cs-134 Ci 3.12E-05 2.69E-02 1.39E-02 4.09E-02
Cs-1 37 Ci 1.28E-04 8.73E-02 6.04E-02 1.48E-01
Nb-97 Ci 3.62E-06 8.18E-06 8.02E-04 8.14E-04
La-142 Ci 2.68E-05 2.68E-05
Mn-54 Ci 3.09E-03 1.99E-03 5.08E-03
Cr-51 Ci 2.23E-04 2.23E-04
Sr-92 Ci 7.05E-06 3.52E-04 3.59E-04
Nb-95 Ci 2.86E-03 2.94E-03 5.80E-03
Zr-95 Ci 1.25E-03 1.18E-03 2.43E-03
Ru-105 Ci 1.08E-03 1.05E-03 2.12E-03
Sb-124 Ci 1.40E-03 1.48E-03 2.88E-03
Co-57 Ci 2.71 E-05 1.77E-05 4.47E-05
Ru-1 03 Ci 5.83E-04 5.83E-04
Ru-1 06 Ci 1.09E-02 1.09E-02
Ba-142 Ci 1.30E-04 1.30E-04
Sr-89 Ci 8.25E-05 8.25E-05
Sr-90 Ci 8.76E-05 3.04E-05 1.18E-04
Fe-55 Ci 3.86E-03 2.04E-02 7.93E-03 3.22E-02
Total Activity Ci 4.86E-03 3.81 E-01 2.40E-01 6.26E-01

1Gross Alpha 9.04I I ~
N-3[ 4 4E-01 3.50E-01 1.41

Ar-41 Ci 2.02E-06: 2.02E-06

Xe-1 33m Ci 9.89E-06 9.89E-06
Xe-1 38 Ci 6.74E-05 6.74E-05
Total Activity Ci 7.72E-05 2.02E-06 7.93E-05



Table 2.2-4
Millstone Unit No. 2

Airborne Effluents - Sum Of All Releases

Unit April " Second Quarter 1991

D. Tritium

N/D = Not Detected



Table 2.2-4
Millstone Unit No. 2

Airborne Effluents - Sum Of All Releases

IUnit Jul :Third Quarter 1991 . Total IUnit I July I August I Septemberl TotalI

A. Fission and Activation Gases

C. Particulates
1. Total Particulate Ci

Activity Released No Activity Detected
2. Average Diluted uCi/sec

Activity

3. Total Gross Alpha Ci

Activity Released No Activity Detected



Table 2.2-4
Millstone Unit No. 2

Airborne Effluents - Sum Of All Releases

_U n :it. October Fourth Quarter 1991 TolUnit JOctober -November J ecembe~r Total I

A. Fission and Activation Gases

C. Particulates
1. Total Particulate Ci

Activity Released No Activity Detected
2. Average Diluted uCi/sec

Activity _

3. Total Gross Alpha Ci

Activity Released I No Activity Detected

D. Tritium



Table 2.3-1
Millstone Unit No. 3

Liquid Effluents - Sum Of All Releases

I ni.Z I:SecondQuarter 1991 I
IUnitl April I May I June I Total

A. Fission and Activation Products

D. Gross Alpha
1. Total Activity Ci I I

Released No Activity Detected

E. Volume

1. Released Waste Liters 1.17E+06 1.38E+06 1.55E+06 4.1OE+06
Volume

2. Dilution Volume Liters 4.84E+09 5.76E+09 7.29E+09 1.79E+10
During Releases

3. Dilution Volume Liters 1.29E+11 1.59E+11 1.33E+11 4.21E+ 11
During Period I I I



Table 2.3-1
Millstone Unit No. 3

Liquid Effluents - Sum Of All Releases

I I Fourth Quarter 1991
Unit I October I November I December I Total

D. Gross Alpha
11. TRealectsevity Ci NI D N/D I 8.1 OE05 1

E. Volume
1. Released Waste Liters 4.99E+05 9.17E+05 7.34E+05 2.15E+06

Volume

2. Dilution Volume Liters 1.52E+09 5.02E+09 2.07E+09 8.62E+09
During Releases

3. Dilution Volume Liters 2.32E+10 7.41E+1 0 5.65E+10 1.54E+11
During Period I I

N/D = Not Detected



Table 2.3-3
Millstone Unit No. 3

Liquid Effluents - Batch - LWS

Nuclides I .... Second Quarter 1991I
Released I Unit I April I May u June I Total

Cr-51 Ci 2.32E-02 1.23E-03 1.16E-04 2.45E-02
Mn-54 Ci 9.64E-03 4.29E-03 9.60E-04 1.49E-02
Tc-99m Ci 4.99E-05 4.99E-05
Co-58 Ci 4.01 E-02 1.42E-02 4.15E-03 5.85E-02
Co-60 Ci 4.23E-02 2.31 E-02 5.33E-03 7.07E-02
1-131 Ci 3.27E-05 6.03E-05 2.69E-05 1.20E-04
1-133 Ci 6.73E-04 6.47E-04 1.32E-03
1-135 Ci 7.75E-04 1.55E-04 9.30E-04
Cs-134 Ci 1.88E-01 7.61E-02 2.12E-02 2.85E-01
Cs-137 Ci 1.76E-01 7.21E-02 2.08E-02 2.69E-01
Mo-99 Ci
Ce-141 Ci
Ce-144 Ci 2.15E-03 2.15E-03
Zn-65 Ci 4.04E-04 2.69E-04 6.73E-04
Fe-59 Ci 1.19E-03 1.19E-03
Nb-95 Ci 4.71 E-03 1.86E-03 4.30E-04 7.OOE-03
Nb-97 Ci 5.33E-03 1.18E-02 2.60E-03 1.97E-02
Sb-124 Ci 1.14E-03 1.77E-04 1.86E-04 1.50E-03
Sb-125 Ci 1.47E-02 3.27E-03 6.64E-03 2.46E-02
Sr-92 Ci 1.16E-03 3.02E-03 3.83E-04 4.56E-03
Zr-95 Ci 1.94E-03 1.87E-04 2.23E-06 2.13E-03
Ag-110m Ci 2.75E-03 9.30E-03 1.59E-03 1.36E-02
Hf-1 81 Ci 5.52E-04 5.52E-04
Co-57 Ci 1.28E-04 5.37E-06 1.33E-04
Na-24 Ci 1.26E-03 2.15E-03 1.74E-04 3.58E-03
1-132 Ci 1.78E-04 1.49E-04 3.27E-04
Sb-122 Ci 2.62E-03 2.62E-03
1-134 Ci 2.56E-04 2.56E-04
Rb-88 Ci 9.84E-05 9.84E-05
Rb-89 Ci 8.38E-05 8.38E-05
Cs-1 38 Ci 2.85E-04 2.85E-04
Ba-139 Ci 3.21E-05 3.21E-05
Ru-i 06 Ci 2.40E-04 2.40E-04
Fe-55 Ci 8.19E-02 7.73E-03 4.81E-03 9.44E-02
Sr-89 Ci
Sr-90 Ci
Total Activity Ci 5.99E-01 2.33E-01I 7.40E-02 9.05E-01

I~ross Alpha IC

IGos Alph IC 1  5.80E+00[I 2.20E+01 I 3.94E+01 6. 7 2 Eý+1]

Xe-138 Ci 1.09E-04 1.09E-04]
Xe-133 Ci 1.50E-03 1.75E-03 3.25E-03j
Xe-135 Ci 6.14E-04 2.38E-03 2.62E-03 5.61 E-03
Xe-1 35m Ci 3.89E-04 7.12E-05 4.60E-04
Ar-41 Ci 1.35E-04 1.35E-04



Table 2.3-3
Millstone Unit No. 3

Liquid Effluents - Batch - LWS

Nuclides Second Quarter 1991I
I Released I Unit °°April MaJ I June 1 Total

Kr-85m Ci 8.09E-06 8.09E-06
Kr-87 Ci 2.68E-05 2.68E-05
Kr-88 Ci 2.80E-05 2.80E-05
Total Activity Ci 6.14E-04 4.40E-03 4.61 E-03 9.63E-03



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Sum Of All Releases

I ni irQ••Frst. Quarter 1991 I
SUnit January I February I March I Total

C. Particulates
1. Total Particulate Ci 1.09E-05 1.77E-05 3.72E-04 4.01 E-04

Activity Released

2. Average Diluted uCi/sec 3.60E-06 7.31 E-06 1.54E-04 5.1 OE-05
Activity 1 -

3. Total Gross Alpha Ci 2.20E-08 7.20E-09 N/D 2.92E-08
Activity Released

N/D = Not Detected



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Sum Of All Releases

I I S:• i cond Quarter 1991.
Unit April I May I June Total

C. Particulates
1. Total Particulate Ci 1.52E-05 1.57E-05 9.OOE-06 3.99E-05

Activity Released

2. Average Diluted uCi/sec 6.35E-06 5.22E-06 3.70E-06 5.1OE-06
Activity II

3. Total Gross Alpha Ci I T

Activity Released No Activity Detected

N/D = Not Detected



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Sum Of All Releases

I I% ,,. ,Third Quarr 1991 I
Unit I July I August I September I Total I

N/D = Not Detected



Table 2.3-5
Millstone Unit No. 3

Airborne Effluents - Sum Of All Releases

IUnit Ii October Fourth Quarter 1991... IUnit October November I December I Total

A. Fission and Activation Gases
1. Total Activity Ci

Released No Activity Detected
2. Average Period uCi/sec

Release Rate

B. lodines
1. Total 1-131 Ci

Activity Released No Activity Detected
2. Average Period uCi/sec

Release Rate

C. Particulates

1. Total Particulate Ci N/D N/D 1.07E-05 1.07E-05

Activity Released

2. Average Diluted uCi/sec - - 4.42E-06 1.44E-06

Act"Ity 11

3. Total Gross Alpha Ci 6.59E-06 8.90E-09 4.43E-07 7.04E-06
Activity Released

N/D = Not Detected



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Nuclides First Quarter 1991 I
Released I Unit I January l February I March I Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-1 31 m Ci
Xe-133 Ci 3.80E+01 1.12E+01 4.70E+01 9.62E+01
Xe-1 33m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-1 38 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci 3.80E+01 1.12E+01 4.70E+01 9.62E+01

2. lodines
11-131 1 C 1 1.33E-031 2.54E-031 1.41 E-041 4.01 E-031
1-133 Ci 1.1OE-03 4.19E-04 1.73E-04 1.69E-031

3. Particulates
Cr-51 Ci 1.04E-04 1.04E-04
Mn-54 Ci 1.93E-05 1.93E-05
Fe-59 Ci
Co-58 Ci 1.77E-05 1.67E-04 1.85E-04
Co-60 Ci 3.27E-05 3.27E-05
Zn-65 Ci
1-131 Ci 1.09E-05 1.09E-05
Cs-134 Ci
Cs-1 37 Ci 1.07E-05 1.07E-05
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci 1.05E-05 1.05E-05
Nb-95 Ci 2.15E-05 2.15E-05
Zr-95 Ci 6.65E-06 6.65E-06
Sr-89 Ci
Sr-90 Ci
Total Activity Ci 1.09E-05 1.77E-05 3.72E-04 4.01 E-04

IH-3 CI I I

lGross Alpha Ci ________________________________



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Nuclides Second Quarter 1991 I
Released I UnitI April I May I June I Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-131m Ci
Xe-133 Ci 2.07E+01 1.75E-02 2.07E+01
Xe-1 33m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-138 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci 2.07E+01 1.75E-02 2.07E+O1

2. lodines
11-131 3 1 1.15E-051 2.87E-051 7.45E-061 4.77E-05j
1-133 Ci 7.21E-061 3.22E-051 1.38E-061 4.08E-051

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci 6.51 E-06 6.51 E-06
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Nd-147 Ci 8.66E-06 1.57E-05 9.OOE-06 3.34E-05

Ci
Sr-89 Ci
Sr-90 Ci
Total Activity Ci 1.52E-05 1.57E-05 9.OOE-06 3.99E-05

IH-3 Ci 1
IGross Alpha CiI



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Nuclides Third Quarter 1991 I
Released I Unit I July I August I SeptemberJ Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-1 31m Ci 5.78E+00 5.78E+00
Xe-133 Ci
Xe-I 33m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-1 38 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci I I 5.78E+001 5.78E+00

2. lodines
11-131 C1 1 6.1 9E-051 II6.19E-051
1-133 Ci 9.34E-051 9.34E-05

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-1 34 Ci 5.38E-06 5.38E-06
Cs-i 37 Ci 4.87E-06 4.03E-06 8.90E-06
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Nd-147 Ci 1.30E-05 1.30E-05

Ci
Sr-89 Ci
Sr-90 Ci
Total Activity Ci 2.33E-05 4.03E-06 2.73E-05

IH3 °s Ci I 6 i 6
lGross Alpha Ci I6.88E-071 6.88E-071



Table 2.3-6
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - Normal Ventilation

Released Unit October November December i Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-131m Ci
Xe-133 Ci
Xe-133m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-138 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci

2. lodines
11-131 I Ci I
11-133 Ci

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-1 34 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Nd-147 Ci
Be-7 Ci 1.07E-05 1.07E-05
Sr-89 Ci
Sr-90 Ci
Total Activity Ci 1.07E-05 1.07E-05

IH-3 p Ci I 6-
IGross Alpha ICi I6.58E-061 4.32E-071 7ý.01&E06



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Nuclides First'Quarter 1991.

Released Unit January February March Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-131m Ci
Xe-133 Ci 1.75E-01 5.94E-01 7.69E-01
Xe-i 33m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-1 38 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci 1.75E-01 5.94E-01 7.69E-01

2. lodines
11-131 1 1 8.18E-061 7.41E-061 1.56E-05
1-133 Ci 7.54E-061 1.24E-061 8.78E-061

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci 9.01E-08 9.01E-08
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci

Ci
Ci

Sr-89 Ci
Sr-90 Ci
Total Activity Ci 9.01 E-08 9.01 E-08

IHrsl-3 CI I I
IGross Alpha ICi I2.20E-081 7.20E-09[- I 2.92E-081



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Released Unit Second Quarter 1991.....

Relase I nit Apil May IJune ITotal

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-1 31 m Ci
Xe-1 33 Ci
Xe-1 33m Ci
Xe-1 35 Ci
Xe-135m Ci
Xe-1 38 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci

2. lodines
11-131 Ci I
1-133 Ci

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci 4.78E-08 4.78E-08
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci

Ci
Ci

Sr-89 Ci 1.50E-08 9.40E-09 2.44E-08
Sr-90 Ci 2.90E-09 3.80E-09 6.70E-09
Total Activity Ci 6.57E-081 1.32E-08 I 7.89E-08

IH11-3 Ci j I
IGross Alpha Ci I



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Nuclides ....Third Quarter 1991 i
Released I Unit July I August I September I Total

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-131m Ci
Xe-1 33 Ci
Xe-1 33m Ci
Xe-135 Ci
Xe-1 35m Ci
Xe-138 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci

2. lodines
11-131 CI 3.46E-071 3.46E-071
11-133 Ci 7.90E-07 7.90E-07

3. Particulates
Cr-51 Ci 2.32E-07 2.32E-07
Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Be-7 Ci 2.36E-07 2.36E-07
Co-57 Ci 1.47E-08 1.47E-08
Sr-89 Ci
Sr-90 Ci

Total Activity Ci 2.51 E-07 2.32E-07 4.83E-07

I H-3 Ci I I I
lGross; Alpha ICi I1.57E-081 3.70E-081 1. 90E-08 1 7, 17E=-08]



Table 2.3-7
Millstone Unit No. 3

Airborne Effluents - Mixed Continuous - ESF Building Ventilation

Nuclides Fourth Quarter.1991I
IReleased I Unit I october I November I December I I

1. Fission Gases
Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci
Kr-89 Ci
Xe-131m Ci
Xe-1 33 Ci
Xe-1 33m Ci
Xe-135 Ci
Xe-135m Ci
Xe-138 Ci
Ar-41 Ci

Ci
Ci

Total Activity Ci

2. lodines
11-131 C1
1-133 Ci

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Be-7 Ci
Co-57 Ci
Sr-89 Ci
Sr-90 Ci
Total Activity Ci

JH-I-3 o Ci 10 8
IGross Alpha ICi I1.30E-081 8.90E-091 1. 1OE-081 3.29E-081



Table 2.3-9
Millstone Unit No. 3

Airborne Effluents - Mixed Batch - Containment Purges

Nuclides Third.Quarter 1991
Released I UnitI July " August September Total

1. Fission Gases
Xe-138 Ci
Kr-87 Ci
Kr-88 Ci
Kr-85m Ci
Xe-135 Ci 1.70E-02 1.70E-02
Xe-I 33 Ci 9.24E-02 9.24E-02
Kr-89 Ci
Xe-137 Ci
Xe-135m Ci
Kr-83m Ci
Xe-1 33m Ci 2.57E-03 2.57E-03
Xe-131m Ci
Kr-85 Ci
Ar-37 Ci
Total Activity Ci 1.12E-01 1.12E-01

2. lodines
11-131 1 7 6.o25E-07 6.25E-o7
1-133 Ci

3. Particulates
Cr-51 Ci
Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
1-131 Ci
Cs-134 Ci
Cs-137 Ci
Ba-140 Ci
Ce-141 Ci
Ce-144 Ci
Mo-99 Ci
Be-7 Ci
Sr-89 Ci
Sr-90 Ci
Total Activity Ci

11-1-3 1 Ci I 1.29E-021 1.29E-021
lGross Alpha ICiIII



Page 8 of 21
Effluent and Waste Disposal Semiannual Report

Solid Waste and Irradiated Component Shipments

Millstone Unit 2
July 1, 1992 - December 31, 1992

6-Month Period Estimated Total
1. Type of Waste Disposition Units Totals Error, %
a) Spent Resin, Filter Sludge, (CNSI) m3  10.8

Evaporator Bottoms, Etc. Burial Ci 2.80E+01 25%

(SEG) m3  2.5

Supercompaction Ci 2.54E-04 25%

b) Dry Compressible Waste, (CNSI) m3  640.3
Contaminated Equipment, Etc. Burial Ci 2.70E+03 25%

(SEG) m3 116.9
Supercompaction Ci 9.29E-02 25%

(SEG)

Burial m3  0

CNSI Ci 0 N/A

(SEG)

Burial m3  22.4

US Ecology Ci 2.17E-01 25%

(Quadrex) m3 139.6

Decontamination Ci 8.81E-02 25%

(Quadrex)

Burial m3  3.0

CNSI Ci 1.32E-01 25%

(Quadrex)

Burial m3  0.1
USEcology Ci 3.74E-03 25%

c) Irradiated Components, Control (CNSI) m3  2.0
Rods, Etc. Burial Ci 1.44E+00 25%

II
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2. Estimates of Major Nuclide Composition (By Type of Waste)

S a) Spent Resin, Filter Sludges, Evaporator Bottoms

Millstone to CNSI for Burial

Nuclide % of Total

H-3 0.03%

C-14 1.74%

Mn-54 1.35%

Fe-55 19.75%

Co-58 7.39%

Co-60 52.12%

Ni-63 11.41%

Sr-89 <0.01%

Sr-90 0.08%

Nb-95 0.10%

Zr-95 0.32%

Tc-99 1.20%

Ag-il0m 0.17%

Sb-125 3.86%

Cs-134 0.06%

Cs-137 0.23%

Np-237 <0.01%

Pu-238 <0.01%

Pu-239 <0.01%

Am-241 <0.01%

Pu-241 0.17%

Cm-242 <0.01%

Pu-242 <0.01%

Cm-244 <0.01%

Millstone to SEG for Supercompaction

Nuclide % of Total
Co-60 100.00%


