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Re: 1OCFR50.36a

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Millstone Nuclear Power Station, Unit Nos. 1, 2 and 3
Semiannual Radioactive Effluents Release Report

In accordance with the requirements of 10CFR50.36a, the Safety Technical
Specifications and the Radiological Effluents Monitoring Manual, a copy of the
Semiannual Radioactive Effluents Release Report is herewith submitted.

This report includes a summary of the quantities of solid radioactive waste and
liquid and gaseous effluents for the period of January - June, 1988. An annual
Radioactive Effluents Dose Report (to be submitted in March, 1989) will include
an assessment of the radiation doses due to the radioactive liquid and gaseous
effluents released during the calendar year (January - December, 1988).

The report has been prepared in accordance with the format of Regulatory Guide
1.21 and copies of the report are being forwarded in accordance with the
provisions of ]OCFR50.4(b)(1).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

E. J)oczka
Seniorr Vice President

cc: W. T. Russell, Region I Administrator
M. L. Boyle, NRC Project Manager, Millstone Unit No. 1
D. H. Jaffe, NRC Project Manager, Millstone Unit Nos. 2 and 3
W. J. Raymond, Senior Resident Inspector, Millstone Unit Nos. 1, 2, and 3



TABLE OF CONTENTS

1.0 Introduction

2.0 Radioactive Effluent Releases

3.0 Radioactive Solid Waste

4.0 Supplemental Information

5.0 Changes to the REMM/ODCM/PCP

6.0 Effluent Monitor Inoperability

Appendix A - Updated Tables



INTRODUCTION

1.0 This report is being submitted for Northeast Nuclear Energy Company's

Millstone Power Station, Units No. 1, 2, and 3 in accordance with the

requirements of 10CFR50.36a, and the Radiological Effluent Technical

Specifications and in the format outlined by U. S. NRC Regulatory Guide

1.21.

During the period covered by this report, Unit No. 1 operated with a unit

capacity factor of 97%, Unit No. 2 with a unit capacity factor of 52%, and

Unit 3 with a unit capacity factor of 66%.

Unit 2 and Unit 3 completed their refueling outage in February, 1988. Unit

2 and Unit 3 were shutdown for Reactor Coolant System leak repairs in

April, 1988

A single report is being submitted for all units as the three units share a

number of items releated to this report. However, effluent release data are

presented separately for each unit.



RADIOACTIVE EFFLUENT RELEASES

2.0 The plants were operated in accordance with the Technical

Specifications. The liquid and airborne radioactive effluents

are given in the attached tables as follows:
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Table 2.3-3
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(Unit 3 Ventillation Vent)
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(Containment Purge)

Unit 3 Gaseous Effluents-Mixed Continuous
(Turbine Gland Sealing System Exhaust)

Unit 3 Gaseous Effluents-Mixed Batch
(Main Condenser Mechanical Vacuum Pump Exhaust)



TABLE 2.1-1

MILLSTONE NUCLEAR POWER STATION

UNIT #l1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNITS QUARTERLYIJANUARY FEBRUARY 'AlRCH 'QATOTALS
YEAR 1988

A. Fission and Activation Products
1. TOTAL ACTIVITY i

RELEASED 2.85E-01 2.01E-01 1.12E-01 5.98E-01

2. AVERAGE DILUTED i3885E
ACTIVITY DURING PERIOD UCi/m 3.80E-09 2.86E-09 1.54E-09 2.74E-9

B. Tritium

1. TOTAL ACTIVITY Ci
RELEASED

9.02E-01 8.84E-01 1.09E+00 2.88E+00_
2. AVERAGE DILUTED UCi/ml

ACTIVITY DURING PERIOD 1.20E-08 1.26E-08 1.50E-08 1.32E-08

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci
RELEASED 6.69E-05 6.69E-05

2. AVERAGE DILUTED UCi/ml
ACTIVITY DURING PERIOD U-i/-- 9.19E-12 3.07E-13

D. Gross Alpha

1.TOTAL ACTIVITY 1 1
RELEASED I14.67E-05 /-4.29E-05 14_3.89E-05

E. Volume

1. VOLUME OF WASTE LITERS
RELEASED

7.78E+05 8.58E+05 9.72E+05 2.61E+06
2. VOLUME OF DILUTION LITERS

DURING RELEASES 5.15E+09 5.22E+09 6.12E+09 1.65E+10

3. VOLUME OF DILUTION
DURING TIME PERIOD ITES 7.51E+10 7.02E+1I 7.28E+1I 2.18E+11



TABLE 2.1-1

MILLSTONE NUCLEAR POWER STATION

UNIT #1

LIQUID EFFLUENTS - SUMhMATION OF ALL RELEASES

SUNITS APRIL MY JIUN QUARTERLY1

~I____ _____I I____I__ TOTALS IYEAR 1988

A. Fission and Activation Products
1. TOTAL ACTIVITY . .

.TLEACII Ci 1.91E-O1 4.71E-02 4.16E-02 2.80E-01
RELEASED

2. AVERAGE DILUTED U. 6 0

ACTIVITY DURING PERIOD 2.63E-09 6.28E-10 576E-10 1.27E-09

B. Tritium
I.TOTAL ACTIVITY c
. RELEAS9 Ci 2.49E+00 3.28E+00 2.65E+00 8.42E+00

2.

AVERAGE DILUTED
ACTIVITY DURING PERIOD

Uci/mi
3.83E-083.43E-08 4.37E-08 3.67E-08

C. Dissolved and Entrained Cases

1. TOTAL ACTIVITY Ci 9.84E-05 2.26E-04 5.84E-05 3.83-04
RELEASED

2. AVERAGE DILUTED UCiim1
ACTIVITY DURING PERIOD 1.36E-12 3.01E-12 8.09E-13 1.74E-12

D. Gross Alpha

I. TOTAL ACTIVITYD Ci -- 472E-05 I6.24E-05 j-4.84E-05 --- I
E. Volume

1. VOLUME OF WASTE LITERS 1.18E+06 1.56E+06 1.21E+06 3.95E+06
RELEASED

2. VOLUME OF DILUTION LITERS
DURING RELEASES 6.58E+09 7.79E+09 6.22E+09 2.06E+10

3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS 7.26E+10 7.50E+10 7.22E+10 2.20E+11



TABLE 2.1-2

MILLSTONE NUCLEAR POWER STATION - UNIT R1

LIQUID EFFLUENTS - BATCH MODE

Year 1988

Quarterly
Nuclides Released Unit JANUARY FEBRUARY MARCH Total

Cr-51 Ci

Mn-54 Ci 3.46E-03 5.78E-03 7.32E-03 1.66p-02

Tc-99M Ci 2.40E-04 2.40E-04

Co-58 Ci

Co-60 Ci 2.79E-01 1.92E-01 1.04E.01 7;.PS-nI

1-131 Ci

1-133 Ci

1-135 Ci

Cs-134 Ci 1.43E-05 1.24E-05 2,67E-05

Cs-137 Ci 5.74E-04 7.68E-04 948RE-04 2-2.9-E-i

Mo-99

Ce-141
Ci

Zn-65 ci
Fe-59 ci .....

Na-24 ¢i 3.09E-05 .3.09E-05

Ci

Ci

Ci

Ci
Fe-55 Ci 1.91E-03 2.36E-03 9.74E-04 4.27E-03Sr-89 Ci 3.11E-05 -3.43E-05 3.89E-05 ---

Sr-90 CiL -_1.56E-05 4.29E-05 2.24E-04 2.67E-04

Total Activity Ci 2.85E-01 2.01E-02 1.12E-01 5.98E-01

Xe-133 ci . - 6.69E-05 6.69E-05

Xe-135 C1 .,
Xe-135M

Ci

Ci

Ci
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Ci _ _ _ _ _ _ _ _ _ _



TABLE 2.1-2

MILLSTONE NUCLEAR POWER STATION - UNIT V1

LIQUID EFFLUENTS - BATCH MODE

Year 1988

Nuclides Released Unit APRIL MAY JUNE Quarterly
Total

Cr-51 Ci 8.83E-04 8.83E-04

Mn-54 Ci 6.91E-03 1.77E-03 1.70E-03 1.04E-02

Tc-99M Ci 6.62E-05 6.26E-05

Co-58 Ci 7.84E-04 7.50E-05 8.59E-04

Co-60 Ci 1.57E-01 3.47E-02 3.26E-02 2.24E-01

1-131 Ci 2.OOE-0 4  3.21E-06 1.59E-05 2.19E-04

1-133 Ci 7.36E-05 1.29E-05 8.65E-05

1-135 Ci

Cs-134 Ci 3.70E-04 3.11E-06 3.73E-04

Cs-137 Ci. 1.86E-02 1.73E-03 2.90E-03 2.32E-02

Mo-99 Ci

Ce-141

Ce- 144 _i

Zn-65 Ci 3.12E-03 1,77P-04- 3.30E-03

Fe-59 Ci

Na-24 Ci 9.61E-05 1.96E-03 1.94E-05 2.08E-03

Ci

ci

ci

Fe-55 Ci 2.36E-03 5.85E-03 3.99E-03 1.22E-02

Sr-89 Ci 1.18E-04 4 4.68E-05 e-3.03E-05 1.18E-04

Sr-90 Ci 1.04E-03 3.59E-05 6.21E-05 1.14E-03

Total Activity Ci 1.91E-01 4.71E-02 4.16E-02 2.80E-01

Xe-133 C1 5.90E-05 5.70E-05 3.18E-05 1.48E-04

Xe-135 C1 3.94E-05 1.69E-04 2.66E-05 2.35E-04
Xe-135M C

Ci

ci



I I

TABLE 2.1-3

MILLSTONE NUCLEAR POWER STATION

UNIT #I

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1988

A. Fission and Activation Gases

1. TOTAL ACTIVITY Ci
RELEASED 3.54E+00 4.72E-01 1.43E+02 1.47E+02

2. AVERAGE RELEASE RATE UCi/seI
FOR THE PERIOD 1.47E+00 1.95E-01 4.75E+01 1.88E+01

B. lodines
1. TOTAL 1-131 ACTIVIT Ci 4.51E-05 5.20E-05 2.56E-04 3.53E-04

RELEASED

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 1.87E-05 2.15E-05 8.50E-05 4.50E-05

C. Particulates
1. TOTAL PARTICULATE i

ACTIVITY RELEASED 1.09E-04 6.25E-05 7.11E-04 8.83E-04

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 4.52E-05 2.58E-05 2.36E-04 1. 13E-04

3. TOTAL GROSS ALPHA Ci Z-4.83E-07 45.81E-07 /-8.73E-08
ACTIVITY RELEASED

D. Tritium

1. TOTAL ACTIVITY Ci
RELEASED5.36E+00 5.28E+00 9.66E+00 2.03E+01

2. AVERAGE RELEASE RATE UCi/sec

FOR THE PERIOD 2.22E+00 2.18E+00 3.21E+00 2.59E+00



TABLE 2.1-3

MILLSTONE NUCLEAR POWER STATION

UNIT #1

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1988

A. Fission and Activation Gases

1. TOTAL ACTIVITY Ci 3.55E+02 2.13E+02 1.09E+00 5.69E+02
RELEASED

2. AVERAGE RELEASE RATE UCi/se 1.47E+02 8.84E+01 3.61E-01 7.25E-01
FOR THE PERIOD _ 

_

lodines
I.
1. TOTAL 1-131 ACTIVITY

RELEASED Ci
5. 69E-04 3.56E-04 2.01E-04 1. 13E-03

2. AVERAGE RELEASE RATE UCi/sec 2.35E-04 1.48E-04 6.66E-05 1.44E-04
FR 10 1 HE PERIOD

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED Ci 8.13E-05 7.49E-04 1.65E-04 9.95L-04

2. AVERAGE RELEASE RATE Ui/se 3.36E-05 3.11E-04 5.46E-05 1.27E-04
FOR THE PERIOD

3. TOTAL GROSS ALPHA Ci 1.94E-07 1.40E-07 L3.63E-07 1.40E-07
ACTIVITY RELEASED

Irit ium
- . 9 4

TOTAL ACTIVITY
RELEASED Ci 8.40E+00 5.26E+00 1. 15E+O1 2.52E+01

2. AVERAG E RATE UCRlse 3.47E+00 2.18E+00 3.81E+00 3.21E+002.AVRAG REEAE PAERIOD/ _____



TABLE 2.1-4

MILLSTONE NUCLEAR POWER STATION - UNIT el

GASEOUS EFFLUENTS -ELEVATED RELEASE - CONTINUOUS MODE

Nulicdes Released Unit Ja'nuar Fbra March QuarterlyFebruaryTotal

1. Fission gases ______ ______

_____________ Ci ______ ______ 7.55E+01 7.55E+01

Ci-8 _____ _____ 1.50E+01 1.50E+01

[1%-88 Ci _____ _____ _ ____

[r-853 __ Ci _____

Xe-135 Ci 4.83E-01 4.72E-01 2.39E+01 2.49E+01

1*-12) Ci 1.76E+00______ 7.58E+00 9.34E+00

Kr-S9 Ci _____ _____ _____ ___

Xe-137 Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Xe_13_ Ci 1.30E+00______ 1.81E+01 1.94E+01

K7 8 mCi _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Xe-133m Cl __________

___j 1 43EOr-85 ___________ 3~i-m Flflon
Ar-37 SL ___ ___ _ _

Total For Period Ci 3..54E+001 4.72E-01 I__.43E_02 1.47E+02

2. lodiries,____

~ioir-e-131 Cl 4.51E-051 5.20E-05 2.56E-04 3.53E-04

Iiodine-133 Ci I9.1 6E051 3.02E-04__ 1.38E-03 1.77E-03

3. Particulates

Cr-51 Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Mn-514 Cl _____ 2.83E-06 ______2.8 E-6

Fe-59 __ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

Co-58 C1 _____ _____

Co-60 Cl 5.68E-05 2 .4QLE-05 2.56E-04_ 2Z,.OE-0

Zn-65 ______ _____ 1.77E-05 1.77E-05

1-131 ci ____ _ _ _ _ _ _ _____ _ ___

Cs-134 Nl _____ _____

Cs-137 Ci 1.77t-05 6.57E-06 6.04E-06 3.03E05

Ba-140 Cl __________ 2.74E-04 2.74E-04

Ce-141 C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ce-144 Ci ____ _ _____ _ ____

La--140 Ci _ _ ______

Sr-89 Ci 3.47E-05- 2.91E-05 1,57F-04 2-? /n

Sr-90 Cl £ý9.65E-08 3.88E-O.7 7.49E-07 2,9jL..D2-.

TOTAL ti 1.09E-04 6L.25E-05 .7.11E-04 188-,



TABLE 2.1-4

MILLSTONE NUCLEAR POWER STATION - UNIT 01

GASEOUS EFFLUENTS - ELEVATED RELEASE - CONTINUOUS MODE

N.clides Released nIt APRIL MAY JUNE Quarterly
Total

1. ission gases ______

Kr-97 ____C _____ _____

Kr-85m CI __ _ __ _ I__ _ _ _ _ _ _ _ _

V-35C 3. 70E-01., 8.36E-01 7.13E-01 1.92E-400
xe433 .CI 3.55E+02 1. 62E+01 3. 78E-0O1 3. 72E+02

Kr-89 Ci -_____ ____

Te17Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Xe-225 CI______

Kr-8 ¢1 ] qr-•1. 96E+G 2

V ~r-37 C1 5. 69E+1Tota.l F-r Nriod CI,,a .i 3.55E+02 2._13E+02 .59+
2. _ o- nes . :.
- iodne-13" Ci 5.69E-04 3.56E-04 2.01E-04 I 1.13E-03

iodine-133 Ci 2.03E-03 8.19E-04 11.45E-03 4.30E-03 j

3. Particulates

Cr-51 Ci 1. 32E-04 1 .73E-05 i. 49E-04

...r +1" 5.02E-05 5.02E-05
Fe-59
Co-58

Co-60

Zn-65
1-131

Cs-134

Cs-137

Ba-140

Ce-141

Ce-144

La-140

Sr-89

Sr-90

TOTAL

v-

6. OOE-061v•
, nn In

LI I _________ £ 4-=---- 9- 1*

C1
614

2.68E-05) I____ 2.68E-05_

,ý nQr-nr 1 /r7v-flh 306FE-05 2.08E-04
bE~~ L 4 ----

¢i

CI
Ci
Ci
Ci

C1

3.1OE-05

2.96E -06

3.21E-04
1.01E-06

5.52E-06

7.04E-06

8.59E-05

4.48E-06

1.81E-05

4.38E-04
1.01E-06

1.30E-05

7.04E-06

1.73E-O0

9.57E-05
4.85E-07

4 I
CI 1.55E-04

I- -- .4- 1-r4
I ________ 1- 4. *1-~r4 *1 _ 'iW-O5 5.2 1E-05 2. 71E-05

1 65 -0 5. 21E-0

v
Ci

-ýc -I,
!:I.3 7 E-0 7 14.85E-Q7 F-1.71E-07

I ___________~.J I

CI 8 ..13E-05 I_7.49E-04 1,1.65E-04



Table 2.1-5
MILLSTONE NUCLEAR POWER STATION - UNIT #1

GA91OU9 IFFLUIbNTS - RATCOR MODE
Year 8 8

19

Iftaelides Released Unt~ JAN FEB' 1 MARCH I
I.Fission lases NONE

Z-1~~~a3 ~ci ______ ____

b*f Ci _____

K~~q.U ~~Cl _____ _ _ _ _

.U -- 13 Ci _ _ _ _ _ _ _ __ _ _ _ _ _ _

CI _ _ _ _ _ __ _ _ _ _

__ _ __ _ __ _ _ Cf__ _ _

zI-1~___ __ __ ___ __ __ ___ __ __

rTotql For N14ro4 _____ _____

3. Particla~lte&



Table 2.1-5

MILLSTONE NUCLEAR POWER STATION - UNIT #1

GAgEOUR EFFLUENT$ - RATC( MODE
Year 8 8
F hiweuda Released 1unit A-PRIL jMA 1JN
1. fsIsion lases NONE

•..lod '- - -

ci

L I __

lne-1 23, CI _ _ _ _ _ _ _ _ _ _

Cr-5 C _ __ __--.

C.58• ci .,

Ca-134 prl• .•j •____ ____

Cu-137 cl ________

Cne-lA), , €I .,__ _ _ __ _ _ _ _ _ _ _ _Ce-ls _ 14 _ cl ___ _ __,___ _ _ ___ _ -_ _

or-P i '01_

. -90 C1,i ___ ___ __ ___ i I_ II

O•T €t .
C_ 1 __

Co-56 €
"'CO-60 c

1-131 C

C 9 .: 1 3 4 , c i.. ¢ 4_ .
¢e-1371€

__e a-14o ci

Ce-141 ,,_c.....
Ce-144 C1

imi

sr-09 €•. _

cl&

TOTAL. j• I



TABLE 2.2-1

MIUSTONE NUCLEAR POWER STATION

UNIT #2

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

QUARTERLY

_______IJANUARY FEBRUARY MARCH I TOTALS IYEAR 1988

A. Fission and Activation Products
1. TOTAL ACTIVITY

RELEASD Ci 2.96 1.25 0.348 4.56RELEASED

2. AVERAGE DILUTED U 1 1
_ _ ___,

ACTIVITY DURING PERIOD j______ 5.91E-08 2.13E-08 3.60E-09 2.21E-08

B. Tritium
1. TOTAL ACTIVITY c

RELEASED 8.43 5.90 6.17 20.5

2. AVERAGE DILUTED UCi/ml
ACTIVITY DURING PERIOD 1.68E-07 1.O1E-07 6.37E-08 9.95E-08

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci 1.50-01 1.00-02 1.30-02 1.73-01
RELEASED

2. AVERAGE DILUTED UCi/ml
ACTIVITY DURING PERIOD 2.99E-09 1.71E-10 1.34E-10 8.40E-10

D. Gross Alpha

I. TOTAL ACTIVITY. CI
RELEASED I_1.8-04 I 1.7-04 L__ 1  9-04 -_ -----_I

E. Volume

1. VOLUME OF WASTE LITERS
RELEASED 2.25+06 1.39+07 1.42+7 3.04+07

2. VOLUME OF DILUTION LITERS
DURING RELEASES 9.69+9 8.78+09 1.15+10 3.00+10

3. VOLUME OF DILUTION
DURING TIME PERIOD 5.01E+10 5.86E+10 9.68E+10 2.06E+11



TABLE 2.2-1

MILLSTONE NUCLEAR POWER STATION

UNIT 2

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

I I I I IQUARTERLYI
I UNITS I APRIL I MAY I JUNE I TOTALS IYEAR 1988

A. Fission and Activation Products
I I I I - I II

1. TOTAL ACTIVITY RELEASED I Ci 1 6.22-011 1.12 I 1.10 I 2.84 I
I 2. AVERAGE DILUTED ACTIVITY I I I I I I
I DURING PERIOD I UCi/mi 1 7.68-091 1.53-08I 1.30-081 1.19-081

B. Tritium
I I I I I I I

11. TOTAL ACTIVITY RELEASED I Ci 1 56.0 I 20.4 I 20.0 I 96.4 I
I 2. AVERAGE DILUTED ACTIVITY I I I I I I
I DURING PERIOD I UCi/ml I 6.91-071 2,79-07 1 2.36-07 1 4.m-07 I

C. Dissolved and Entrained Gases
I I I I I I I
1 1. TOTAL ACTIVITY RELEASED I Ci 1 1.13 I 1.28 I 0.65 I 3.06 I
I 2. AVERAGE DILUTED ACTIVITY I I I I I I
I DURING PERIOD I UCi/ml I 1.40-081 1.75-081 7.67-09 j 1.28-08 1

D. Gross Alpha
I I I I I I

1 1. TOTAL ACTIVITY RELEASED I Cl 1--1.63-04 I•_2.13-04 -- 1. 66-04 IL--2. 13-04 1

E. Volume

I I I I I II
I1. VOLUME OF WASTE RELEASED I LITERS I 2.99+071 2.31+07 1 1.72+07 1 7.02+07 1
2. VOLUME OF DILUTION DURINGI I I I II

I RELEASES I LITERS I 9.25+091 1.1.6+10-I 1.13+10 1 3.22+10 1
3. VOLUME OF DILUTION DURINGI I I I II

I TIME PERIOD I LITERS 1 8.10+10 1 7.30+10 1 8.47+10 1 2.39+11 1



TABLE 2.2-2

MILLSTONE NUCLEAR POWER STATION

UNIT 02

Year 1988

Nuclides Released

LIQUID EFFLUENTS - CONTINUOUS - SIC

Unit I JANUARY I FEBRUARY I
~]Quarterly

MARCH

Cr-51 C1

Mn-54 Ci

Tc-99M Ci

Co-58 Ci 3.06-04 2,47-06 5.- saD
Co-60 Ci---------- 7.74-03 1.01-01 9.77-Q1

1-131 Ci.

1-133 Ci

1-135 Ci

Cs-134 Ci 1.37-03

Cs-137 Ci 3.93-03 1.10-04 4.04-03

Mo-99

Ce-141

Ce-144 _i
Zn-65 C1

Fe-59 Ci

Ci

c1

Fe-55 Ci &4.09-02 1.15-02 -I,15-02

Sr-9 Ci ..... ! 3.27-0 4  •. 4.03-04 S4.03-04
.Sr-90 C1 __4.36-05 4-6.90-05 !6.90-05

Total Activity Ci 1.33-02 1.39-03 1.47-02

Xe-133 Ci

Xe-135 Ci
Xe-135M ci

H-3 Ci 5.79-02 8.77-02 1.46-01
Gross Alpha Ci _5.45-04 • 4.60-04 -5. 4 5 - 0 4

Ci --



TABLE 2.2-2

MILLSTONE NUCLEAR POWER STATION

UNIT 2

LIQUID EFFLUENTS - CONTINUOUS - S/G

Year 1988

I I I I I IQUARTERLYI
I NUCLIDES RELEASED I UNIT I APRIL I MAY I JUNE I TOTAL I

C r-51 I c I . I I
Mn-54 __Ci___I I _ I

_I _ _ _ I I I
Co-58 Kct ! _ I I _II

Co-60 CI 1 4.85-041 5.27-031 1 5.76-031
1-131 ICi I 4.51-031 2.26-031 1.97-03 1 8.74-031
1-133 1 Ci 1 1.58-031 _ 1 1.58-03 1
1-135 ICi I I I I I
Cs-134 l Ci . 1.12-031 3.66-041 1.46-031 2.95-031

1 Cs-137 I Ci 1 3.33-031 2.78-031 2.83-031 8.94-031
1 Fe-55 1Ci I -- 2.72-02 1---2.01-021J 1. 44-02 12.7-02 I

Ce-141 ci I 1 I
Ce-144 I .ci _ _ I I I I
Zn-65 I ci I 1 ! I I
Fe-59 c I I I I I
SR 89 I Ci 1 5.40-04 15.03-04 19 2.88-04 IS5. 4-04 I
SR 90 1 Ci 1•--1.63-041L1. 21-04 1L7.20-0 5 11.6-04 I

Total Act (F/A) I Ci 1 1,10-02 1 107-021 6.95-031 9.80-02 I
H-3 I Ci 2,17-01 1 1.49-011 1.39-01 1 5.05-01 1

Gross a Ci J_- 1.50-03 1E8.04-04 1C5.76-04 1 8.0-04 I
1 L. I I I I

L. Ii I_ _
I Ci I I III _ _ __I CII_ _ I __ _I __ _I __I _ __ __ __ ___ __ __ __ _ I C&....t I _ _ __ _ _ I _ _____I ______ _____

Xe-133 _ _Ci _I I I I
Xe-131 I.c .I I II
Xe-135 I Cl I I _ I
Xe-135M I Ci I I I I

IICII l I I
IICI I I I I

Total Dis Gas I ci I I I I



TABLE 2.2-3

MILLSTONE NUCLEAR POWER STATION

UKIT #2
LI)UID EFFFLUTKNT£ - IA -- AUM4T/rtrM/TKI0-11Year 1988

-~ ________ . 'Quarterly
Nuclides Released Unit JANUARY FEBRUARY MARCH Qtel

Cr-51 Ci 2.22-02 1.21-01 7.81-04 1.44-01

Mn-54 Ci 1.85-02 6.56-03 2.78-03 2.78-02

Tc-99M Ci

Co-58 Ci 2.20 6.37-01 5.62-02 2.89+00

Co-60 Ci 4.18-01 3.15-01 2.12-01 9.45-01

1-131 Ci 4.07-02 4.37-03 2.13-03 4.72-02

1-133 Ci 3.08-04 1.88-03 2.19-03

1-135 C1, ----------------- 4.47-04 4.47-04

Cs-134 Ci 3.44-02 2.09-02 1.39-02 6.92-02

Cs-137 Ci 8.43-02 5.48-02 3.86-02 1.78-01

Mo-99 CL

Ce-141
Ce-144 Ci 1.48-04 ------- 1.48-04
Zn-65 Ci.

Fe-59 Ci 1.22-03 1.82-03 3.04-03

NA-24 Ci 5.24-04 2.68-05 1.90-04 7.41-04

Sb-125 Ci 1.27-02 1.27-02 4.51-03 2.99-02

LA-140 Ci - 5.65-04 5.65-04

Sb-124 Ci 3.08-02 7.75-03 1.34-03 3.99-02

LA-141 Ci 6.96-03 6.96-03

Fe-55 Ci 5.18-02 3.57-02 1.06-02 9.81-02

Sr-89 Ci 2.25-03 3.81-04 •1.33-04 2.63-03

Sr-90 Ci 6.98-04 3.57-04 2.21-04 1.28-03

Ci

Xe-133 Ci 1.27-01 9.63-03 8.99-03 1.46-01

Xe-135 Ci 6.01-04 3.69-04 2.26-03 3.23-03
Xe-135M Ci
Xe-131M Ci 6.21-03 6.21-03

Xe-133M Ci 2.75-04 2.75-04

KR-85 Ci 1.61-02 -------- 1.75-03 1.79-02



TABLE 2.2-3 (Cont.)

MILLSTONE NUCLEAR POWER STATION

UNIT 02

LIQUID EFFLUENTS AWMT/CWMT/TK
Year 1988

lNucldes Release Unt JANUARY FEBRUARY Total M

PR-144 Ci 1.71-02 - 1.71-02

CS-136 Ci 1.96-03 7.22-05 2.03-03

NB-95 Ci 1.41-03 6.82-03 8.23-03

AG-110M Ci 6.33-04 1.60-03 ------- 2.23-03

SR-92 ci 2.74-04 1.22-03 6.52-05 1.56-03

ZR-95 Ci 8.34-05 3.33-03 - 3.41-03

NB-97 Ci 1.58-03 5.51-03 4.44-04 7.53-03

CO-57 Ci 3.92-03i. 1.41-03 2.74 04 5.60-03

RU-103 Ci ------- 4.89-04 --------- 4.89-04

ci

ci

Total Act. Ci 2.96+00 1.24+00 3.47-01 4.54+00

Ci

H-3 C' 8.43 5.84 6.08 2.04+01

Gross A 41.80-04 L 1.67-04 _ 1.86-04 z1.86-04



TABLE 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT 2

LIQUID EFFLUENTS - BATCH - AWMT/CWMT/TK1O AND TK11

Year 1988

I I I I I IQUARTERLYI
I NUCLIDES RELEASED I UNIT APRIL MAY [ JUNE l TOTAL I

I Cr-51 I Ci I 6.02-04I 1.08-01 1 8.50-02I 1.94-01 1
1 Mn-54 I Ci I 2.18-021 9.34-031 1.61-021 4.72-021

_ Ci I 1.51-041 2.68-051 3.72-041 5.50-041
Co-58 ci 1 2.01-011 5.98-011 4.29-011 1.23-001
Co-60 ICil 3.30-01 1 2.49-011 2.25-01 1 8.04-01 1
1-131 I Ci . 1.81-031 1.86-03 7.62-02 7.99-02
1-133 ICiI 6.65-05J _ 1.06-03 1.13-03
1-135 Ci _ 1 9.39-05 9.39-05 1
Cs-134 Ci 1.06-021 1.07-02 1 4.23-02 6.36-02 1
Cs-137 [Cil 3.09-02J 3.24-02 6.09-02 1 1.24-01 1
La-141 ICil 3.44-04J J 3.93-03 4.27-03 1
CS-136 I.c..i.I.. 2.95-03 2.95-03I
Ce-144 I cil _I I
RU-106 I Ci IjII 1.96-04 1 1.96-04 1
Fe-59 ICiI 3.91-03 3.09-03 7.00-03 1
NB-95 ICi _ 1 9.35-03 1 9.30-03 1.87-02 1
8A-139 _ _Ci _ _ 1.37-03I 1 1.37-03
BA-140 jCi 1 1.16-02J 1.16-02
SB-124 ICI 5.20-03 4.80-03 1 1.34-02 I 2.34-02 1
SB-125 1.Ci 3.01-03 4.54-03 1 1.55-02 12.31-02 1
Co-57 ICi 7.79-04 2.26-03 1 1.64-03 1 4.68-03 1
AG-IIOM ICi 5.51-03 1 6.46-03 1 1.20-02 1
NB-97 i Ci 4.79-05 1 8.45-03 1 1.04-02 1 1.89-021
SR-92 Ci 1 3.62-05 1 2.03-03 1 2.28-03 1 4.35-03 1
LA-140 [ Ci 3.49-05 1 1 1.02-02 1 1.02-02 1
ZR-95 I 4.83-03 1 4.54-03 9.37-03 I
RU-103 1 1.18-03 1 1.04-03 1 2.22-03 1
SR-89 I V 1.09-04 1.49-04 1 3.05-03 1 3.20-03 1
SR-90 i 2.04-04 2.61-04 I 2.69-04 1 7.34-04 1
Fe-55 I 6.26-03 1 5.17-02 I 4.99-02 I 1.08-01 1

Total F/A Prod. j 6.11-01 1 1.11+00 1 1.09+00 I 2.81+00 I



TABLE 2.2-3 (Cont.)

MILLSTONE NUCLEAR POWER bIAtIUN

UNIT 2

LIQUID EFFLUENTS - BATCH - AWMT/CWMT/TK1O/11

Year 1988

I I I I I IQUARTERLYI
I NUCLIDES RELEASED I UNIT I APRIL JUNE I TOTAL I

I Xe 131 I Ci I I I I
I Xe 131M I Ci J 8.20-031 4.09-021 3.28-021 8.19-021
I Xe 133 1 Cl 1 1.10 1 1.11 1 6.10-011 2.82 1
I Xe 135 1 Ci J 2.98-031 8.09-021 1.31-031 8.52-021
I Xe 135M ci I I I I I

Xe 133M J Ci I 9.06-031 2.51-031 1.01-031 1.26-021

IKR 85 1 Ci 1 9.16-031 4.49-02I 1 5.41-02 1
KR 85M IC _ _ _ 1.58-03 1 1 1.58-03 1
AR 41 ci 1 I 5.89-041 5.89-04 1

_ 1 Ci _ I I I
I Cl I I I _
I Ci _ _I I I
I CiI _ I I
I Ci I _ I I
_ Ci _ _ I I
I Ci I I I

I _ __ __ __ ___ __ __ __ __ 1 C•il _ _ _ _ _ _ I _ _ _ _ _ _I _ _ _ _ __I_ _ _ _ _ _
I Ci I I I
_ Ci __ I I
I Ci __ I I

IIC _ _ _ _ I _ _ I _ _ _ _ _

Total Dissolved Gas l Ci I 1.13 1 1.28 I 6.46-011 3.06 1

H-3 I Cl I 5.58+01 1 2.03+01 1 1.99+01 1 9.60+01 I
Gross a I Ci I -- 1.63-04 I-ý2.13-04 1 1.66-04 I.2.13-04 1I _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ ! I I

1I I I .1 ]
II I ! I I _ _ _ _ I

I I I I I 1 _ _ _



TABLE 2.2-4

MILLSTONE NUCLEAR POWER STATION

UNIT #2

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1988

A. Fission and Activation

1. TOTAL ACTIVITY
RELEASED

2. AVERAGE RELEASE RATE
FOR THE PERIOD

I

I

. lodines

1. TOTAL 1-131 ACTIVITY ci1
RELEASEDI

3.81-03 1.37-04 1.86-04 4.13-03

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 1.57-03 4.54-05 7.69-05 5.25-04

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED 6.75-05 6.41-05 1.65-05 1.48=04

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 2.79-05 2.12-05 6.74-06 1.88-05

3. TOTAL GROSS ALPHA
ACTIVITY RELEASED Ci • 3.68-08 L 2.86-07 . 2.09-07

D. Tritium

1. TOTAL ACTIVITY Ci 5.02 1 2.23
RELEASED ___ 5.02 6.212.3 23.6

2. AVERAGE RELEASE RATE cie 2.07 2.07
FOR THE PERIOD 5.08 3.00



TABLE 2.2-4

MILLSTONE NUCLEAR POWER STATIbN

UNIT 2

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

I
I UNITS

I I
I APRIL I

I
11AY I JUNE

I QUARTERLYI
I TOTALS IYEAR 1988

A. Fission and Activation Gases
I I I I I I I
I 1. TOTAL ACTIVITY RELEASED I Ci I 5.05+01 4.75+01 I 1.11+02 I 2.09+02 1
1 2. AVERAGE RELEASE RATE FOR I I I I I
I THE PERIOD I UCi/sec I 1.67+01 I 1.96+01 I 4.59+01 I 2.66+01 1

B. lodines
I 1. TOTAL 1-131 ACTIVITY I I I I I I
I RELEASED I Ci I 7.26-03 I 8.09-03 I 7.13-04 I 1.61-02 I
1 2. AVERAGE RELEASE RATE I I I I I I
I FOR THE PERIOD I UCi/sec I 7.48-04 I 3.34-03 I 2.95-04 I 2.05-03 I

C. Particulates

I1. TOTAL PARTICULATE I I I I I
ACTIVITY RELEASED I Ci I 3.74-04 1 9.64-06 V-7.32-08 1 3.84-04 1

2. AVERAGE RELEASE RATE FOR I I I I I I
THE PERIOD I UCi/sec I 1.24-04 I 3.98-06 I!3.02-08 I 4.89-05 1

3. TOTAL GROSS ALPHA I I I I I I
ACTIVITY RELEASED I Ci 1!2.7-07 •:.2.0-07 !•.2.0-07 r-2.23-07

D. Tritium
I I I I I I I

I 1. TOTAL ACTIVITY RELEASED Ci 1 1.60+01 1.37+01 I 5.06+00 1 3.48+01 I
I 2. AVERAGE RELEASE RATE FOR I I I I I I
I THE PERIOD I UCi/sec I 5.30 I 5.66 I 2.09 I 4.43 I



TABLE 2.2-5

MILLSTONE NUCLEAR POWER STATION - UNIT P2

GASEOUS EFFLUENTS M I X E D RELEASE - CONTINUOUS MODE
Year 1988

[ •uelides Released Unit ]JA:NUARY FEBRUARY M ARCH To QuartI

1. Fission gases

Cl-88 C! .. .. _

Xe-135 C- 8.77 8.77+00

CIXe-13 . 6.28 2.73-01 1.88+2 1.95 +0

l e-137P C4

_____ __ _ __ _9 _ __.. . .. _Xe-125M Ci

Xe- 1ý3m ., •Ct Cr•.-7 __ _ ,

Total For Period Ct 6.28 2.73-01 1.97+02 2.04+02

!. Iodines - r .. .
iodine-131 C 3.81-03 1 1.37- 186-04 41

4odine-133 Cl 3.16-05 4.30-06 7.61-04 7.97-04

3. ParticLulates

Cr-51 C - 5.98-06 5.98-06

Mn-5L4 
C1 

I
F-59 1 , 1Co-58

Co-60

Zn-65
1-131

Cs-134

Cs-137

Ba-140

Ce-141

Ce-144

Total Part.

H-3
Gross A.

Sr-89

Sr-90

Ci
C1

Cri

6 ~fl r'.e I. LI 1 •t 0 0~tiA A /.R-fl8.79-06. -05 93-Q6 6
-~ At At A ')L (~L *2 )KflL 1 E~E~fl;

j .2.94-06 j ,26 06 25-06

I _ _ _ i a
*.1 = O= •=

Li U135- 35U0 .------ 1 .C4
C4
Ci
¢1I

.
1.01-06

1.22-06

1.22-06

1.551-Q6

9.80-07

2-16-06

C i
I I ICI

I 41
'-4 L K-• A A.1-fV 1. 63-05

3.21-06

1-2.60--L-

S2.8 1-Q7.-

f'a.AL-fLa--

ri 75-05 41-05
C1

Cl
5.02

L 3.68-08 2.86-07 +2.09-07-v
¢C

C'

L7.08-08 1(8.41-08 O6.70-08_

•2.12-08 1 6o+08" •2 .02-00 -

i -r
bi 7



TABLE 2.2-5

MILLSTONE NUCLEAR POWER STATION - UNIT 2

GASEOUS EFFLUENTS MIXED RELEASE - CONTINUOUS MODE

Year 1988

I I IQuarterlyj
Fission Gas Unit APRIL MAY I JUNE I Total I

Xe 133 1 Ci 4.55+011 4.70+011 1,43+011 -1,07+021
Xe 135 I Ci 4.67 4.51-011 9.69+01 1 1.02+021
Xe 131M Ci II
Xe 135M I CI _

• Kr 85 I Ci 0.37 1 0,37 1II1 Ci1 _ _ _ _ _ _ I _ _I _ _ _ _ _ ~CtJ _ _ _I__ _ _ I_ _ _

I _ _ _ _ _ _I ci! _ _ _ _ _ I_ _ _

I _ _ _ _ _ _I CI I _ _ . . . _ _ I _ _ _

.I I c t _ _ _ _ _ I _ _ _I_ _ _

_____________I Ci I______I______I____
_ _ _ _ _ _ _ _I c , I _ I _ _ _I _ _ _I_ _ _I

II 1 1i ! I______ II
I Total for Period I Ci I 5.05+011 4.75+0I1I 1.11+02 I 2.0l9+fl2

2. Iodines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I lodine-131 ! Ci J 7.26-031I 8.09-03 I 7.13-04 I..L1.61-O0.2I
I lodine-133 f Ci 1 3.85-031I 8.74-03 I 1.65-03 1 1 49-fl9 I
I Iodine Via SG Vent j CiJI 2.51-061I 2.87-06 1 2.68-091I 5.38-06 I
I Total Iodine I Ci J 1.11-02 j 1.68-02 I 2.36-03 1 3.03-02 1

3. Particulates
IMn-54 I Ci I 6.34-06 I I I6 40Fe-59 Cl I I I II
ICo-58 11i .1 3.05-04 I 2.80-06 I I...Q.08-04I
ICo-60 Ci ..S.........2. 9 6 -0 5 1 9.50-07 [ __3.0_-0__

I1-131 jcijI .15-05 1 5.89-06 1 _____ L..1.74-L ICs-134 Ci j 9.66-06 1 _ _ 1.9.6-06
ICs-137 jCi I 1.09-05 I I I 1.09-o5
ISr 89 1 Ci 1 7.38-07 I'-1.69-07 I•--7.32-08 1 .2...-07.L

Sr 90 - Ci j±•_2.67-08 j!I.69-08 1±i.46-08 1-±2.7-08l
ITotal -j Ci j 3.74-04 I 9.64-06 I-_7 .32-0 8 I 3.84-04I
IH-3 J Cl 1 1.60+01 I 1.37+01 I 5,06 1. 3B±.48+0I Gross a. ] Cl j•- 2.67-07 I 0"

__ __ _ __ _ _ _ 1_ _ _ .1 2.0 -07 I19@ 0 I-P 7 0
I I I- I 1 1
II ct I I ! I _ _ _ I
Ii ci I I II



TABLE 2.2-6

MILLSTONE NUCLEAR POWER STATION - UNIT 12

GASEOUS EFFLUENTS M I X E D

Year 1986

RELEASE - BATCB MODE - COntAINMENT PURGE

VfNucltdes Released Unit JANUARY FEBRUARY TotC Q arely

1. Fission gases____ _______ ______ _______ ______

Ze-i,3 cl _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

xe-135 cl 5.12-01- ______ _____ 5.12-01
Xe__ __ __ __ __ _ Ci 5.76+01 ______ _ _ _ _ _ 5.76+01

Ta-89 Cl _____ _____ ___

Xe-13.m Cl _ _ _

fr-93M _____________

Xe-133m Cl 5 f~.76 L1...?-n
Xe-131rm Cl 1.09+00 __ _________ 1.09+00

Kr-83 ______

1 A-37 __ __

Total For Period

ia~ine-131 Ci 1.6

iodine-133 f Ci 4.8

5.98+01
____ 1 1 6

* ~I II I I 1..fl~
f. I

_____1 1 64 0r--_N/, I I4.R5-04
1 4.8



TABLE 2.2-6

MILLSTONE NUCLEAR POWER STATION - UNIT 2

GASEOUS EFFLUENTS - MIXED RELEASE - BATCH MODE - CONTAINMENT PURGE

Year 1988

I I I I I I Quarterlyl
I Nuclides Released I Unit I APRIL I MAY JUNE I Total I

1. Fission gases
Xe 133 I Ci 1 9.05+011 5.56-021 1 9.06+011
Xe 135 Ci C 1.51-001 7.79-041 1 1.51+00 1
Xe 131M I Ci j 7.36-011 1.56-031 1 7.38-011
Xe 133M I Ci 1 1.13-001 6.08-041 1 1.13-001

" Kr-85 I Ci J 2.67-02 1 1 2.67-02 1
ci I 1_ II_ _ _ _ _ _ I Cl ] I _ _ I _ _ _I _ _ _I _ _

ci__ _ _ _ _ Id _ _ I _ _ _ I _ _ _ _
______________ci______ I _ ______I_______ I _______I

I _________________ci_ 1... I..1______ I _ _____I I
___ __ __ __ __ _c__ __ _I __ _ __ _ _ 1.1

ITotal Gas ICiI( 9.39+1 1 2.55-02 1 I9.39+011

2. lodines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i lodlne-131 I Ci l 2.00-02j 6.90-03J I 2.69-02 I
I lodine-133 I..Ci ..... 5.88-031 2.00-031 I 7.94-03 I
I Total Iodine I Ci l 2.69-02j 8.96-03 J I 3.49-03 I

3. Particulates __________ ____ ____

Cr-5i Ci I I I _ ____I_____I Mn-54 ICiI I 1
I Fe-59 C I I I I

ICo-58 ct I !1
ICo-60 ct __ _ __ _ 1I__ _ _ _ _ _ 1 _ _ _ _

IZn-65 Ct I ! I_____S1-131 I&i~I I I

I ~cs-134 c.....l.... ________I_____ I _ _____I______I

ICs-137 L.I.ci I____ I I_____ 1.....A ___

IIjci I1 1 1__ "I
II c I ~ ~ __ _ I_ _ _ I__ ._

ICi I I I I
I Total Part j Ci I A LLD (Z•LLD I•LLLD

III 1 I ___I I
Total Gas Ci 1.55-01 1 1.55-01 1 I 3.10-011

2I.i I I I I
I I I I I I

m m m m



TABLE 2.2-7

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS - ELEVATED

Year 1988

BATCH MODE - WGDT

U

I ftclides Released Unit I JANVARY FEERVARY I 1A AD 1111 Quarterl-7-1
1AA~~r 1 0 Quare y I

I1. fission gases

______ 6.24-0S 6.24-05
______ C 1.70-01 3.22-01 4.90-01

Kr-89 __ ___1_ _ _ _

le-137 _____ _______ _ _ __ _ _

Ie-135m __ _ _ _ _ _ __ _ _ _ _ _ _

Xe-133m ____ ______ _____ 4.54-03 4.54-03

-e-31. 1.11-01 5.43-03 1.16-01
Xr-85 _____ _ 1 .08 5i.12-n?~

LTotal For Period Ci ______ 1.36 3.83-0 1.4+00
2. Iodines&___ 

____ _____

Woitne-131 Ci _____ _____ ______

lcodine-133 J Cl _____________ ______

3. Particulates

Cr-51 Ci ______ _____

Mn-54 Cl _ _ _ _ _ ______ _____ _____

Fe-59 ___C_ _ __ _ _ _ _ _ _ _ _ _

Co-58 C1 _____ _____

Co-60 Ci _____ _____ __ ___

Zn-65 
______ _____

1-131 ci _____ ______ _ ___

Cs-134 C1 ______ _____

Cs-137 Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ba-140 C1 _____ _ _ _ _ _ _____ _____

Ce-141 Cl _ _ _ _ __ _ __ _ _ _ _ _ _ _

Ce-144 Ci _ ____

Ci
H-3 Ci -----.. 3-7-.23z 2.. 9 (.J6-
Sr-89 Ci ______ ______ _ _ _ _ - -

Sr-90 Cl _____ _ _ _ _ __ ______ ____

C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _

TOTAL C1 _ _ _ _ _______



TABLE 2.2-7

MILLSTONE NUCLEAR POWER STATION - UNIT 2

GASEOUS EFFLUENTS ELEVATEIRELEASE - BATCH MODE - WGDT

Year 1988

I I I I I IQuarterlyl
I Nuclides Released APRIL MAY JUNE Total I

1. Fission Gases

Xe-131M ICi 1.19-021 2.18-01 1 2.00-01 1 4.30-01 1
Xe 133 t Ci 2.22 1 8.84 1 3.26 1.43+01 1
Xe 133M ICi 1.73-03 1 1.65-03 1 1.50-04 3.53-03 1
Xe 135 LSCi 1.02-04 1 1.94-03 1 2.49-03 4.53-03 1
Xe 135M __Ci _ _ _
Kr 85 J Ci 3.06-01 8.98-01 3.90-01 1.59+00

I Ci I
i ci I

ciI
ci I
ci iII

Total for Period ICi 1 2.54 1 9.96 1 3.85 1 1.64+01 1

H-3 ICi 1 4.90-03 1 1.79-02 1 2.60-02 1 4.97-02 1



TABLE 2.3-1

MILLSTONE UNIT No. 3

SUMMATION OF LIQUID EFFLUENT RELEASES

IUNITS JAUR QUARCHTOERLS

I JNUR FEBRUARY IMRH I QUTALTERLYEAR 1988

A. Fission and Activation Products

1. TOTAL ACTIVITY1 8EO1TOAACIIYCi 4.71E-01 5.81E-01 4.14E-01 1.46E00
RELEASED

2. AVERAGE DILUTED U~i/m 4.4
ACTIVITY DURING PERIOD 8.38E-09 5.19E-09 2.60E-09 4.46E-09

B, Tritium
I

TOTAL ACTIVITY
RELEASED

Ci
8.89E00 5.49E00 3.76E+01 5. 2E+O1

4 F I ¶

I
2..AVERAGE DILUTED

ACTIVITY DURING PERIOD
UCi/ml

1.59E-071.58E-07 4.90E-08 2.36E-07

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci
RELEASED 5.13E-06 5.16E-05 1.25E-01 1.25E-01

2. AVERAGE DILUTED UCi/ml
ACTIVITY DURING PERIOD 9.13E-14 4.61E-13 7.86E-10 3.82E-10

D. Gross Alpha1. TOTAL ACTIVITY Ci

RELEASED 3.59E-04 42.31E-04 4 5.56E-04 1.15E-19

E. Volume

I1. VOLUME OF WASTE
RELEASED

I LITERS
1.95E06 2. 166E06 1.62E06 5.74E06

1 4. 4 1

VOLUME OF DILUTION
DURING RELEASES

LITERS
6.75E09 1.41E10 1.09E10 3. 18E10

3. VOLUME OF DILUTION TE1
DURING TIME PERIOD 5.62E+10 1.12E+11 1.59E+11 3.27E+11



TABLE 2.3-1

MILLSTONE UNIT No. 3

SUMMATION OF LIQUID EFFLUENT RELEASES

SUNITS APRIL MAY JUNE QUARTERLY
YEAR 1988

A. Fission and Activation Products

1. TOTAL ACTIVITY Ci 4.5E-01 3.OE-01 4.1E-02 7.2E-01
RELEASED

2. AVERAGE DILUTED Ui•~

ACTIVITY DURING PERIOD Uci/mi 3.41E-09 1.90E-09 2.77E-10 1.64E-09

B. Tritium

1. TOTALACTIVITY Ci 76.2 41.4 6.6 124.2
RELEASED

2. .AVERAGE DILUTED UCi/ml 4
ACTIVITY DURING PERIOD 5.77E-07 2.62E-07 4.46E-08 2.84E-07

I__ _ __ I__ I I I__I

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci 4.71E-02 1.29E-02 2.72E703 8.73E-02
RELEASED

2. AVERAGE DILUTED Uci/ml
ACTIVITY DURING PERIOD 3.57E-10 8.16E-11 1.84E-11 1.99E-10

D. Gross Alpha,

1. TOTAL ACTIVITYSED Ci. 1"8E-04 4 1.4E-04 4 . 1.2E-04 Z1.• 5E-04

E. Volume

1. VOLUME OF WASTE LITERS 1.83E+06 1.72E+06 1.17E+06 4.72E+06
RELEASED

2. VOLUME OF DILUTION LITERS
DURING RELEASES 1.15E10 1.022E10 1.IEI0 3.27E10

3. VOLUME OF DILUTION
DURING TIME PERIOD L1.32E+11 1.58E+11 1.48E+11 4.38E+11



TABLE 2.3-2

Year 1988

MILLSTONE UNIT No. 3

LIQUID EFFLUENTS - CONTINUOUS

STEAM GENERATOR BLOWDOWN

NuliesReleased Uni JANUARY jFEBRUARY MAC Qýatel

NO DISCHARGES

Cr-51 Ci

Mn-54 Ci,

Tc-99M Ci.

Co-58 Ci

Co-60 Ci

1-131 Ci

1-133 Ci

1-135 Ci

Ce-59 C

Fe-55 Ci ________________

Sr-90 ~~Ci ______ _____

Fe-135 Ci _____

Xe-135M Ci 1____

H-3___ _ _ __ _ _ Ci ----



TABLE 2.3-2

Year 1988

MILLSTONE UNIT No. 3

LIQUID EFFLUENTS - CONTINUOUS

STEAM GENERATOR BLOWDOWN

Nuclides Released jUnit APRIL MAY JUN~E Quarterly

NO DISCHARGES

Cr-51 Ci

Mn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci

1-131 Ci,

1-133 Ci

1-135 Ci

Cs-134 Ci

Cs-137 Ci

Mo-99 C
Ce-141 C

Ce-1144 __ _ _ _ _ _ _ __ _ _____

Zn-65 C
Fe-59 C

Ci _____ _ _ _ _ _

Fe-55 Ci _____ _____

Sr-89 Ci ______ _ _ _ _ _ _ _ _ _ _

Sr-90 Ci ______ _ _ _ _ _ _ _ _ _ _

Total Activity Ci ________________________

H-3 Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE 2.3-3

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH - LWSYear 1988

Nuclides Released Unit JANUARY IBRUARY MARCH Quarterly

Cr-51 Ci 1.29E-02 1.69E-02 2.22E-03 3.20E-02

Mn-54 Ci 6.02E-02 8.41E-02 5.35E702 1.98E-01

Tc-99M Ci

Co-58 Ci 2.39E-01 1.94E-01 9.35E-02 5.27E-01

Co-60 Ci 7.30E-02 1.18E-O1 8.03E-02 2.71E-01

1-131 Ci 5.17E-05 2.50E-02 2.51E-02

1-133 Ci 3.85E-02 3.85E-02

1-135 Ci 1.14E-04 1.14E-04

Cs-134 Ci 2.9.850E-02 IOF-0 qqp-n2

Cs-137 Ci 4.10E-03 4.33E-02 2.20E-02 6.94E-02

Mo-99 L.
Ce-141 - _

Ce-14 _ __i .,I
Zn-65 Ci 1.12E-03 -6 .84_E-04 1.0E-0

Fe-59 Ci 6.51E-03 1.03E-02 2.83E-03 1.96E-02

Zr -95 ¢i 4.66E-03 7.23E-03 5.18E-03 1.71E-02

Nb-95 Ci 1.14E-02 1.79E-02 1.24E-02 4.17E-02

Nb-97 Ci 7.84E-03 1.73E-02 1.57E-02 4.05E-02

Sr-92 Ci 1.48E-03 4.07E-03 2.37E-03 7.92E-03
Sb-125 Ci 3.66E-03 4.49E-03 2.80E-03 1.10E-03

Fe-55 Ci 3.90E-02 1.34E-02 1.33E-02 6.57E-02

Sr-89 Ci !5.85E-05 9.96E-05 48.09E-05 9.96E-05

Sr-90 Ci '1.56E-04 1.73E-05 2.27E-05 4.OOE-05

Total Activity -Ci

Kr-87 1.84E-03 1.84E-03

Xe-133 C _ 4.97E-06 4.03E-02 4.03E-02

Xe-135 Ci 4.66E-05 2.95E-02 2.95E-02

Xe-135M Ci 4.94E-02 4.94E-02

Ar-41 Ci 2.97E-04 2.97E-04

Kr-85m Ci 5.13E-06 _ 3.24E-03 3.25E-03

Total Ci 5.13E-06 5.16E_05 1.25E-01 1.25E-01

H-3 8.89E+00 5-49E+00 -)./:)L+U.L D.LUL-r"



TABLE 2.3-3 (Cont.)

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH - LWSYear 1988

Nuclides Released Unit jJAN~AR UARY AR Qua rterly

Ag-1lOM Ci 3.07E-03 1.12E-0 2 5.19E-03 1.95E-02*

Na-24 Ci ______3.18E-04 9.71E-04_ 1. 99p-0..3.

Co-57 Ci 1.06E-03 1.38E-03 7.18E-04 3.16E-03

1-132 Ci 1.33E-02 1.33E-02

1-134 Ci 1.78E-03 1.78E-03

Ru-106 Ci 2.72E-03 2-72E-03

Sb-124 Ci 2.35E-04 ______ 2.35E-04

Ci

Ci

ci

-Si- -_

____ ____ ___ ____ ___ Ci _ _ _ _ _ _

Ci _ _ _ _ _

Total Activity Ci 4.71E-01 5.81E-01 4.14E-01 1-46E00

_____________________ _______ __________J

c i15 __ _ _ _ _ _ __ __1_ _ _ __ _ _ _ _ _ _



TABLE 2.3-3

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH - LWSYear 1988

Nuclides Released Unit APRIL MAY JUNE Qurtey

Cr-51 Ci 2.471E-03 1.157E-03 1.105E-04 339E-0.

Mn-54 Ci 4.35E-02 3.816E-02 5.001E-03 8.666E-02

Tc-99M Ci 1. 906E-03 2.090E-04 ---------- 2.115E-03

Co-58 Ci 7.229E-02 5.888E-02 8.401E-03 1.396E-01

Co-60 Ci 6.001E-02 6.900E-02 7.372E-03 .3.64E-01
1-131 Ci 6.508E-02 2.486E-02 5.080E-03 9.502E-02

1-133 Ci 7.087E-03 1.511E-04 4.545E-05 7.284E-03

1-135 Ci 2.528E-04 -------------------- 2.528E-04

Cs-134 Ci 1.581E-02 2.159E-02 1.599E-03 3.900E-02

Cs-137 Ci 2.216E-02 3.178E-02 2.604E-03 5.654E-02

Sb-125 cl 8.171E-03 6.334E-03 --3,-90Q9E,-04 i1.6DEV-O9
Zr-95 C1 2.112E-03 1.481E-03 1.137E-04 3.707E-03

Sb--124 Ci 3.282E-03 4.289E-04 --------- 3.711E-03

Zn-65 Ci --------- 1.268E-05 1,286-05

Fe-59 _._ 8.108E-04 4.862E-04 1.495E-05 1.312E-03

Co-57 ¢i 4.682E-04 7.301E-04 1.610E-05 1.214E-03

Na-24 Ci 2.464E-03 4.378E-03 7.880E-04 7.630E-03

Ag-lIOM Ci 4.120E-03 1.134E-03 ----------- 5.254E-03

Nb-95 Ci 6.360E-03 4.199E-03 5.486E-04 1.111E-02

Nb-97 Ci 9.011E-03 3.141E-03 9.947E-04 1.315E-02

Cs-136 Ci 1.714E-03 1.217E-03 --------- 2.931E-03

1-132 Ci 8.761E-05 ---------- ---------- 8.761E-05

Sr-92 Ci 1.720E-03 6.933E-04 6.353E-05 2.477E-03

Xe-133 Ci 3.601E-02 6.271E-03 2-012F,03 4-429E-09

Xe-135 Ci 7.727E-03 1.043E-03 6.735E-04 9.444E-03
Xe-135M Ci 2.849E-04 -------------------- 2.849E-04

Kr-85 Ci 2.698E-03 5.590E-03 ---------- I8.288E-03

ci I
H-3 Ci 7.621E+01 4.135E+01 6.564E+o0 1.241E+02



TABLE 2.3-4

Year 1988 LIQUID

CPF

MILLSTONE UNIT No. 3

RAD WASTE EFFLUENTS - BATCH

WASTE NEUTRALIZING SUMPS

FNu.c1ideeesd Ui JANUARY _IFEBRUARY IMARCH I
NO ACTIVITY DISCHARGED

Cr-51 Ci

Yn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci

1-131 Ci

1-133 Ci

1-135 Ci

Cs-134 Ci

Cs-137 Ci

Mo-99 c
Ce-141 c

Ce-IL4 __ _ _ _ _ _ ______ ______ _____

Zn-65 ci ______ _____

Fe-59 c

____ ____ ___ ____ ___ ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fe-55 ci ______ ______ _____

Sr-89 Ci ______

Sr-90 Ci ____________ __ ___

Total Activity I Ci _____ - _____-__ ___ _____

Xe-133 ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____

Xe-135M C

H-3 Ci -



TABLE 2.3-4

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH

CPF WASTE NEUTRALIZING SUMPS
Year 1988

NuldsReleased Unit ARI MAY JUNE Q~re

NO ACTIVIT*Y DISCHARGED

Cr-51 Ci

?fn-54 ci
Tc-99M Ci

Co-58 Ci

Co-60 ci

1-131 Ci

1-133 Ci

1-135 ci
Cs-134 Ci

Cs-137 Ci

Mo-99 c

Ce-1I41

Ce-1IdL _______ _____

Zn-65 c
Fe-59 c

___-Si--
____ ___ ____ ___ ___ Ci _ _ _ _ _ _ _ _ _ _ _

Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

____ ___ ____ ___ ___ C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ci
Fe-55 ci _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _

Sr-89 c

Sr-90 Ci _____ ______ __ ___

Total Activity c Ci _____ - _____-___ __ -_____

Xe-133 c

Xe-135 Ci ___________

Xe-135M c

____ ____ ___ ____ ___ ci _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

_____ ____ ____ ____ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H-3 Ci - _ _ _-_ _ _-_ _ _ _ _ _



TABLE 2.3-3 (Cont.)

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH - LWSYear 1988

Nuclides Released jUnit APRIL MAY jJUNýE Quarterly

Ci
Ci
Ci
ci
ci
Ci
ci
Ci
ci

-Ci--_

Y-88 ~~~Ci1.4E05 . 3E5

Fe-85 Ci 7l------ ---- 1. 92027.E-04 1927E-04

Yr-88 ci ------ 5 ------0 1-.74E-05 1.74E-0 5

Sr-55 Ci 7.31E-02 1.2E-02 7l.1E-03 2.37E-05

-Total Activity__ - Ci. 4.5E-01 3.OE-O1 4.1E-02 7.2E-01

Ar-41 Ci 3.843E-04 ____________3. 843E-04

Kr-85M_____ ci ______2.634E-05_ 2.634E-05

Kr-87 Ci ______9.801E-06 9.801E-06

_____ ____ ____ ____ ci _ _ _ _ _ _ _ _ _

_____ ____ ____ ____ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ci. -- _ _ _ _ _ _



TABLE 2.3-5

MILLSTONE UNIT No. 3

SUMMATION OF GASEOUS EFFLUENT RELEASES

'YEAR 1988

A. Fission and Activation Gases

I. TOTAL ACTIVITY 1
RELEASED _______

C±Lse1  -0- _0- 6.49E+00 6.4pE+O0

2. AVERAGE RELEASE RATE 1
FOR THE PERIOD U-0- -0- 2.68 8.26E-01

Iodines

1. TOTAL 1-131 ACTIVITY
RELEASED

-0- 3.02E-08 5.21B-04 5.21E-04

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD -0- 1.25E-8 2.15E-04 6.63E-05

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED 2.95E-04 2.66E-05 1.23E-05 3.34E-04

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 9.77E-05 1.10E-05 5.08E-06 4.25E-05

3. TOTAL GROSS ALPHA
ACTIVITY RELEASED Ci 1.2E-06 Z 6.-4E-07 4.43E-09 4.43E-09

Tritium
t

TOTAL ACTIVITY
RELEASED Ci

I -0- 6.58E+00 5.76E+00 1.23E+01

2. AVERAGE RELEASE RATE UCi/se
FOR THE PERIOD -0- 2.72 2.38 1.57



TABLE 2.3-5

MILLSTONE UNIT No. 3

SUMNATION OF GASEOUS EFFLUENT RELEASES

YEAR 1988

A. Fission and Activation Cases

1. TOTAL ACTIVITY Ci 21.18 2.62 -0- 23.8
RELEASED

2. AVERAGE RELEASE RATE UCi/sec 8.17 9.8E-O1 -0- 3.03
FOR THE PERIOD

B. lodines
1. TOTAL 1-131 ACTIVITY Ci 4.17E-O3 8.10E-04 8.92E-04 5.87E-03

RELEASED

2. AVERAGE RELEASE RATE UCi/secFOR THE PERIOD 1.61E-03 3.03E-04 3.44E-04 7.47E-04

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED

2. AVERAGE RELEASE RATE
FOR THE PERIOD

3. TOTAL GROSS ALPHA -.

ACTIVITY RELEASED

D. Tritium

I. TOTAL ACTIVITY
RELEASED

2. AVERAGE RELEASE RATE
FOR THE PERIOD



MILLSTONE

TABLE 2.3-6

UNIT No. 3 - GASEOUS EFFLUENT - CONTINUOUS

NORMAL VENTILATION

Year 1988

hijclides Released Unit January February March Quarterly
Total

1. Fission gases
Ci~cr~ ______ __________

Kr-97 ci _ _ _ _ _ _____ _____

- r-85m c .,

Xe-133 Cl 7.OOE-02 7.OOE-02
Ci ___6.42E+00 6.42E+00

Xe-.11
7  

__ __ . .. .._ _ _ __ _ _ _ __ _ _
Xe-.3m " Cci _.

Xe-1 3 m , iC .......

:e-8I3m ._ __Ct_, ,_ ,

_ ,x:-• .ci
Aot Jo er-od .ct 

6.49E+00 6.49E+00

2. 10dines - __o-5.1 -o_
iodine-131 ci __0__ -0-___ 5.21E___ -04__ 5.21E-0 4

f

i odine-133 Ci -0- -0- j 9.12EO 4 9.12E-04

3. Particulates

Cr-51 Ci

Mn-5•t .. C1I • ._
Fe-59 _ _ _-_ -
Co-58

Co-60

Zn-65
1-131

Cs-134
Cs-137

Ba-140
Ce-l4l

ci
P, I

2.79E-04
1 •2-0

2.59E-05
1.52E-05.

1:- I _ _ _ _ _ _ _ 1* -I t
I . 7

p4
L '' I I

Pr

I '** 1 -4 4r4
1- 4 I t 1

CI

cl
9-1-

1.14-05
ci

CeI14 14-U

i. 

i E-05

mA, A-- I /7
1. 1.4E-053

4--- 1 1C4
c-

Alpha Cl -I. 2E-06 I6.4E-07 r2. 11E-06 __a5_E
Sr-89 CI !f-1.'6E-06 ý-1.28E-07 -l.61E-06 j.34E•-06.

Sr-90

H-3
TOTAL

r4 fl, n.fl7 4-9 ')LT--.1)7 9 -.58E-07_-
i 4A nr-n?

SL L-n-
[ý:Cýý 2.9 4E-04

6. 5 POO
2.59E-05

5. 60E00
1. 14E-05 9 3 .3 1E-04



TABLE 2.3-6

MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT

NORMAL VENTILATION
Year 1988

- CONTINUOUS

F*iclides Released Unit APRIL MAY JUNE Quarterly
To tal

1. Fission gases__________________ 
______

Kr-97 cl _ _ _ _ _ _ _ _ _ __ _ _ _ _

fr-85M Cl _ _ _ _ _ ______ ______ _ _ _ _ _

Xe-135 Ci 7. 9E-0 1 - _____ 7.9E-01
ie-IL3 .Cl 5.47 2.62 ______ 8.09

* Xe--135m Ci _____ _____ _____

tx-93M Cl _____ _____

Total PO eriod ci 6.26 . 2.62 __ 0__8__88
2. lodines______ __ ____

icodine-131 ____ 4._149E-03 S. 09E-04 8.92E-0415,PF L.

3. Particu&lates

Cr-51 . cl ___________

Fe-59 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Co-60 8

Zn-65 _______ ______i______ _____

1-131 _____ 8.84E__ _______ _05__

Cs-134 cl _____ _____

Cs-137 Cl _____ ______ _____

Ba-140 - Cl _ _ _ _ _ ______ _ _ _ _ _

Ce-141 CI ______ ______ _ _ _ _ _

Ce-144 Ci _____ _____ _ ____

Alpha Ci 4-6.41E-07 :ý3.2E-06 .-ý6,37E _____--Da-

ST-S9 ___ 41.282E-06 g.89E-06 1:l.159E-06 l-.92EZ-06b

Sr-90
Total

H3

M4 tOE f-.7" 4 1 RP-Q7
-42 2hp-n7 4A 42E-a7 *

r4 I 1.lE-04 5-9.2E-06 •_. 8.84E-07 1. 1E,-0_4

3. 777E+01
I - - U Iri4 l9gRE+00 I5.86E+00 2.993E+01

1. 98f-- - _ _ __ _A



TABLE 2.3-7

MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT

ESF BUILDING VENTILATION
Year 1988

- CONTINUOUS

NuldsReleased UVt iNAY~~p~p ure1

I. fission gases ______

Ki-87 Ci _____ _____

fr-85C cl _____ _____ _____

I -133 .Cl ____________ ______

Kr-"9 Cl _____ _____ _____

Xe-135M Cl _ _ _ _ __ _ __ _ _ _ _ _ _ _

xe-131TD ?.______ _____

Ar-37 __ _ _ _ __ _ _ _ __ _ _ _

'TtlFo- Pterod cl ______ _____

2. lodines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ioieI3 Cl -0-- 3.02E-08 2.89E-0 7 3.19E0

L odine-133 cl ______ ____I____
*3. fartlculates

Cr-51 Cl _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

______________ Cl i____ _____ 1.29E-07 1.29E-07

Fe-59 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Co-58 ci 1.21E-06 6.28E-07 1.85E-07 2.02E-06

Co-60 Cl 9.40E-08 ______9.40E-08"

Zn-65_________ Cl ______ ______ _____ ____

Ce-1I41 Cl _____ _____ _____

Y-88 .i... .&1moa 6.31E-0

Alvha C1_l 1. 48E-08 7 7---0 .4,- 9  4 Q -o-L

Sr-89 Ci !.l.86E-08 :!7 14E-08 61.86E-08 ý1.09LD -

____ Ci 46.51E-09 :j9.52E-09, :j3.72E-09 ý.98E-08

H-3 Cl _ -0-- 5.2kE-02 1.62E-01 2. 14E- 1L

TOTAL Ci I I7.22'FE-07 1.9.49E-07 -2.88E06



TABLE 2.3-7

MILLSTONE

Year 1988

UNIT No. 3 - GASEOUS EFFLUENT

ESF BUILDING VENTILATION

- CONTINUOUS

kiclides Released uiJIt APRIL MAY JUNE Quarterly
Tot~A

1. Fission gases ____ ______ ______ ______ ______

ie-133 ti______

Cl-8 __ _ _ __ __ __ _ _

~~e-1T7 ~~ci __________

Ze-I~~~5m ~Cl _ _ _ _ _ _ _ _ _ _

ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*1 9 .80E-0 6 1. 35E-0 6 8. 94O E-08 1I -9 0I
iod i ne-i33 __1._____'6 3 E_7_._3E-_7_. 0E Q

*3. Particulates

Cl 1. 77E-07 _____ -n

C58C 1. 38E-061 4.98E-08 4.66E,]-07 1.9-E-06
C 60ci 2.64E-07 ______ _____ 2.64E-07

Zan-6EE] d - -.
1-131

1-131
r.-1 .4 1:4

__ __ __ _ __ __ __ _ L I I

Cs-137

Ba-140

Ce-141
Ce-144 ____

Cl
Ci
Ci
civ _______4
'-a

S1.47E-08

_;ý3.68E-Q2..
4.66E-06-

2 .02E-O1

I__%___I____II

Alpha
Sr-89
St-90

Total

H3

Cl
Ci
Ci

~6. 58E-09
4 ~-v

H~4.4E-08

ý 1 A7-O

1: .48E-07

v I

ci
Ci
C'

!__2.93E-09

1.82E-06

8.9E-01

5.15Er09

4.98E-08

8. 38E-02

2.97E-09

4.66E-07

1.18E-01



TABLE 2.3-8

MILLSTONE UNIT No. 3 - BATCH

CONTAINMENT DRAWDOWN
Year 1988

9*jclides Released thi't ]JAIUA]FY 1 FEBTuR MARCH ]Quartrl
1. fission gases

Kr-87 ~~~~Ci ______ ______

Ci

i*433 Cl _____________ ______ _____

YXe-151.m CI i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Kr-85 _______ ____1__ ______

Ar-37 __ _ _ _ __ _ _ _ __ _ _ _

To* &I For Period C i _ ____

2. lodines __________ _ _ _ _ _ _ _ _ _ _

3. Par-ticulates

C 51Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Zn -65 _______ ______

1-131 Ci ______ ______ __ ___

Cs-134 Cl _____ _____ __

Cs-137 Cl _____ _____ _____

Ba-140 Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ce-141 Ci _____ _____ _____ _____

Ce-144 Ci _____ _____ _ ____

TOTAL C1 _____ _____ __

_____ _____ _____ _____ ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_____ _____ _____ _____ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

u-3_______ Ci 7. 7E-02 .7. 70E-02
1C4

I _____________________ -_______



TABLE 2.3-8

MILLSTONE UNIT No. 3 - BATCH

CONTAINMENT DRAWDOWN
Year 1988

_w__ -m

[1 Wides Released I Uniit I APRIL I MA) JUNE Quarterl
Total

V r4idnui ~

xe-235 Ci _____ _____ _____

1*433 . Ci 2.03E-02_____ _____

xr-89 Cl _ _ _ _ _ _ _ _ _ __ ______ ____

Cl-- 35M __

Xe-133= Cl _____ __________

Ye-131iM Cl ______ _______ _____

Ar-37 __ __ __ _

Total Fcr Period Ci 2.03E-02___________

2. Iodine& ____ ______ ______ ______ ______

Wiodne-131 Cl 1. 5E-06 f
iodinee-133 cl ______ I

3. Farticulates

Cr-51 cl ___________

Mn-54 Cl _ _ _ _ _ ______ _____ ____

Fe-59 __ _ _ _ _ __ _ _ _ _ _ _ _ _ _

Co-58 ci _____ _____ __ ___

CO-60 cl _____ _____

Zn-65 _____ _____

1-131 ci ______ ______

Cs-134 Ci _____ _____

Cs-137 Cl _____ ______ _____

Ba-140 Ci _____ _______ _ _ _ _

Ce-141 ci
Ce-144 Ci _____ _____

C1 -__
____ ___ ____ ___ ___ Cl

TOTAL cl _____

_________ _________Cl i_ _ _ _ _ _ _ _ _ _ _ _ _-

________ ~~~~Cl ______ _______ ______ ___

H1-3 Cl 3.15E-04 ___ ___ ____

I___________ Cl -_____ ______ I__



TABLE 2.3-9

MILLSTONE UNIT No. 3 - BATCH

CONTAINMENT PURGES
Year 1988

L fticlides Released Unit IJANUARY FER A Y 1 M RH Quarterly

1. Fission gases NO DISCHARGES

Lr-97 Cl ___________

K,.-88 ci _____

Ki-85-m CI _____ _ ____

Kr-89 cl ______ _ _ _ _ _ _____ _ _ _

Xe-1 35m Ci _____ _ _ _ _ _ _ _ _ _ _

xe-133ýn Cl c_____ ______ _____ ____

Ye-131m cl ______ ______ ______ _____

Kr-85 i

Ar-37 __ __ __ _

Total For Period Cij ______ ___________________

2. lodines__ _ _ ______ __ _ _ _ ___ _ _ _ _

[ lodir*e-131 IciI
iodine-133 ICII _________________

3. Partic~ulates

Cr-51- Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fe-59 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Co-58 ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ___

Co-60 Ci _____ _ _ _ _ _ _____ __ ___

Zrt-65 __ _ _ _ _ ______

1-131 ci ______ _______ ___ ___

Cs-134 Cl _____ ______ _____

CS-137 Cl _____ ______ _____

Ba-140 Cl _____ _____

Ce-141 Cl _____ _____

Ce-144 Ci _____ _____

TOTAL. Ci _ _ _ _ _ _______ _ _ _ _ _ _ _

m1-3 Cl ____ _____ _____

C' D



TABLE 2.3-9

MILLSTONE UNIT No. 3 - BATCH

CONTAINMENT PURGES
Year 1988

tkacl ides Released Uni APRI, MA Qu~arterly

I1. Fission gases____________ ______ _______

Kr-87 Cl _____ _____

Xr-8S510 Cl ,_ _ _ _ _____ _____

xe-135 Ci 8. 98E-&2____ __ ______

Xe-133 ci 14.5 _ _ _ _ _ _____ _ _ _ _ _

Kr-89 Cl _____ _____

le-1 Y7 cl ____1_

Xe-lMm c l 1.97E-01 ______

- Ci ~~8.85E-02 _____

Ar- 37 _ _ _

Total F~or Period cij 14.9 _____

2. lodines ______

ioin-11Ci 7.33E-06 1

3. Particulates

Cr-51 Cl _____ _____

m 5 Ci _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Fe-59 csi _ ____

Co-58 ci ____ _ ____ _ __ ___

Co-60 ci _____ _____ __ ___

Zn-65 CL. ______

1-131 ci ______ ______

Cs-134

Cs-137

Ba-140 --

L.] I ~ v______ - - 4--- - --
Ci
Ci

$ II aCe-141
Ce-144

Ci
ci

I

i i

TOTAL

H-3

Ci
ti

-- I -w-

Ci
Ci
Ci _ I1. 86E-02

I ______



TABLE 2.3-10

MILLSTONE UNIT No. 3 - CONTINUOUS

TURBINE GLAND SEALING SYSTEM EXHAUST
Year 1988

I I I

I Wclides Released I Unit I T UdTTAUPvI FEBRUARY I MARC Quarterl1 1

DISCHARGEDNO ACTIVITY1. Fission gases

Kr-87 Cl

xr-as Ci _____

Kr-85m Cl

xe-135 Ci• Xe-1)•= C4 ______ _______ ______

Xe-11= Cl

Kr-85 ¢4

Ar-37 __ __ __ _

ToteJ F=Pe irod Ci

2. lodines
1odine-131 Ci

lodine-133 Ci

3. Particulates

Cr-51 C_

Mn-54 C1
Fe-59 ___
Co-58 cl

Co-60 C1

Zn-65 _i
1-131 ci
Cs-134 Cli

Cs-137 C(
Ba-140 C(l
Ce-141 Ci
Ce-144 Ci

cl

TOTAL Cl

,_C-ci

Ci__ _ _ _ _ _ _ _ _ _ _ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-- --__ _ __ _ _ __ i __ _ _ _ i-,__ ,__ __ _

ci -J



TABLE 2.3-10

MILLSTONE UNIT No. 3 - CONTINUOUS

TURBINE GLAND SEALING SYSTEM EXHAUST
Year 1988

F fticl ides Released unit ARIL MAY JUNE Quarterly
Total

1. IFission gases NO ACTIVITY DISCHARGED

Xr-85Z __ __ __

xe-133m ______

Xe-131m cl ______

Kr-83 5 ______

jAr-37 ci-ij_
FT04.& Fcr Period _____ ______

2. Woines ____ _____________

lo~in-1l _____ ________________

iodine-133 _____ ______

3. particulates * [_____I z z l
Mn - 5A Ci _____

Fe-59____ __

Co-58Bc

Co-60 Cl _____ _____ _____

Zn-65 N _____ _____

1-131 ci _____ _____ _____

Cs-134

Ba-140

'4
I I' L i - -

Ci

Cp-1~1
ci- II
C1

C-- -¶

J_TOTAL

Ci
C-- --------

TOTAL

4 11 1Ci

I ~~-- I- ¶
Ci

Cl

Cl

__~2

F.
I ____________ I--- _______



TABLE 2.3-1.1

MILLSTONE UNIT No. 3 - BATCH

MAIN CONDENSER MECHANICAL VACUUM'PUMP EXHAUST
Year 1988

~jlidsRlesdUnit JANUARY I FEBRUARY IMARCH Quaterly

1.Fission gases NO ACTIVITY DISCHARGED

x - CCl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

K___ _ __ __ _ __ _ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

K -8C11 _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

Li-85m Ci _____ _____

XL15Ci ______ ______

Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Tr-89 Cl _____ _____

IL-1IT7 Cl -

Xe-ri 5n ~Cl _ _ _

Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e-1231 Cl ______

Cs-131
m ci _____

Cs-137 ci _ ____

To al 14 For Period__

2 oitsCi 
_____ 

_____ _____

io i e1 3Ci _ _ _ _ _ _ _ _ _ _

C3 Particulates______



TABLE 2.3-11

MILLSTONE UNIT No. 3 - BATCH

MAIN CONDENSER MECHANICAL VACUUM PUMP EXHAUST
Year 1988

L kicl ides Released Unit -APRIL g AiUE th~trly

1. Fission gases NO ACTIVITY DISCHARGED

1.4135 ci ______ ______ ______

TKr-e9 Cl _____ ______ ______ ____

xe-1 35M Ci _ ____

Xe-1)3m C i
Ye-131m c i

Tottl Fcr Period ci ______ ______ _____ ________

2. lodiries _ _ _ _ _ _ _ _ _ _ _ _ _

E odine-1s1 __ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _

iodine-133 _______ _______ ______

3. Partfculates

Cr-51 Ci _ _ _ _ _ _ _ _ _ __ _ _ _ _

Mn-54 Ci _____ _____ _____

Fe-59 __ _ _ __ _ __ _ _

Co-58 ci _____ _____ __ ___

Co-60 Ci _____ _____ __ ___

Zn-65 ______ _ _ _ _ _ _ _____

1-131 ci _____ _____ __ ___

Cs-134 Ci _____ _ ____

Cs-131 Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ba-140 - Ci _____ _ _ _ _ _ _____ _____

Ce-141 ci
Ce-144 Ci _____ _____ _ ____

TOTAL ~ Ci _ ____

_____ _____ _____ _____ Cl _ _ _ _ _ _ __ _ _ _ _ _ _

______ _____ _____ _____ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

_____ _____ _____ _____ C' _ _ _ _ _ _ _ _ _ _ _ _ _ _

_____ _____ _____ _____ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _

* NO ACTIVITY



3.0 Radioactive Solid Waste

Summaries of solid waste shipments 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 I Cement

Types and typical volumes of containers-

55 gallon steel drum DOT 17-H container

202 ft3 steel container

87 ft 3 LSA steel box

132 ft 3 polyurethane high integrity container

202 ft 3 polyurethane high integriry container

92.7 ft 3 steel box
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT I

JANUARY 1, 1988 - JUNE 30, 1988

6-Month Est. Total
1. Type of Waste Unit Period Error, %

(CNSI) M3  9.25E1
Spent Resins, Filter Sludges, Burial Ci 6.76E2 2.5E1

a) Evaporator Bottoms, Etc. (SEG)
Filters Super M3  8.OOE-1
Only Compaction Ci 1.29E-2 2.5E1

(CNSI) M3  1.22E1
Burial Ci 8.68E-1 2.5E1

Dry Compressible Waste (SEG)
b) Contaminated Equipment, Etc. Super m3  3.56E1

Compaction Ci 5.83E-1 2.5EI
See Page 13 (SEG) Burial Data

Irradiated Components, M3  2.80E0
c) Control Rods, Etc. Ci 7.44E4 2.5E1

M3

d) Other (Describe) Ci N/A N/A

2. Estimate of Major Nuclide Composition (By Type of Waste)

a) Spent Resins, Filter Sludges,
Evaporator Bottoms, Etc. (Burial)

Nuclide (%)

H_3 _2.OOE-2

C14 1.54E0

Cr 5 1 4.89E0

Mn 5 4  2.56EI

Fe55 8.42E0
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I Co5 7  
<I.OOE-2

Co5 8  7.20E-1

Fe 5 9  6.20E-1

Co6 0  4.49EI

Ni 6 3  5.63E0

Zn6 5  4.28E0

Sr 8 9  1.OOE-2

Sr 9 0  5.OOE-2

Nb9 5  <1.OOE-2

Zr 9 5  <I.OOE-2

Tc 9 9  <I.OOE-2

Ag110m 1.OOE-2

Sb125 <l.OOE-2

1129 <1.OOE-2

1 131 1.00E-2

Cs1 3 4  7.00E-2

Cs 1 3 7  3.04E0

Ba140 2.OOE-2

La140 1.00E-2

Ce141 <I.OOE-2

Pu 2 3 8  <1.OOE-2

Pu239 <I.OOE-2

Pu 2 4 1 1.20E-1
Am241 <1.OOE-2

Cm2 4 2  <I.OOE-2

Cm244 1.00E-2

a) Spent Resins, Filter Sludges

Evaporator Bottoms, Etc., (Super Compaction - Filters Only)

Nuclide (%)

H3  1.90EO

C14  4.OOE-2

Mn5 4 1.70EO
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Fe 5 5

Co
6 0

Ni63

Sr
8 9

Sr
9 0

Tc
9 9

Cs1
3 7

pu238

Pu
2 4 1

Am241

Cm242

Cm244

3.20E1

5.43EI

1.93E0

7.10E-1

5.60E-1

2.OOE-2

6.36E0

1.OO-2

4.20E-I

2.OOE-2

1 .OOE-2

1.OOE-2

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide
Mn54

Fe
5 5

Co
5 8

Co
6 0

Ni
6 3

Zn
6 5

Sr
9 0

Tc
9 9

Cs1
3 7

M%
___ ___ ___ _ _ ___2. 80E I

______2.93E0

______________6.90E-1

_____ ____ ____6.57EI

____ ___ ___ ___ ___ ___ 1. 70E-1

5 .00E-2

_____~~~ .___ 1 .0E-2 _ _

_______ _ _____ _ _____1 .00OE-2_ _ _ _ _

____ ____2. 39EO

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide

Mn
5 4

Fe
5 5

Co
5 8

(%)

8.5 1EO

2.49E0

1.00E-2
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Co
6 0

Ni
6 3

Zn
6 5

Sr
9 0

Tc
9 9

Cs1
3 4

Cs1
3 7

5.99EI

8.04E0

8.15E0

<1 .OOE-2

<1 .OOE-2

2.OOE-2

1. 29E1

c) Irradiated Components,

Control Rods, Etc.

Nuclide

H
3

C
1 4

Cr51

Mn
5 4

Fe
5 5

Ni
5 9

Co
6 0

Ni
6 3

Nb
9 5

Tc
9 9

Np
2 3 7

Pu
2 3 8

pu239

Pu
2 4 0

Pu
2 4 1

Pu
2 4 2

Am241

Am243

Cm
2 4 2

Cm
2 4 3

Cm
2 4 4

(M)
2.50E-1

<1 .OOE-2

5.OOE-2

1.85EI

5.69E1

1.OOE-2

2.25E1

1.79E0

<I.OOE-2

<I .OOE-2

<1.OOE-2

<I.OOE-2

<1 .OOE-2

<1.OOE-2

<1.OOE-2

<I.00E-2

<I .OOE-2

<1 .OOE-2

<I .OOE-2

<1 .OOE-2

<I.OOE-2
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Solid Waste Disposition

NO mer of Shipments

23

2

Trodeof oTransporteatile

Truck (Sole Use Vehicle)

Truck (Sole 
Ise Vehicle)

Destination
Chem Nuclear
Barnwells S.C.
Scientific Ecology Group

oakridge, Tenn.
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT 2

JANUARY 1, 1988 - JUNE 30, 1988

6-Month Est. Total
1. Type of Waste Unit Period Error, %

(CNSI) M3  3.74E1
Spent Resins, Filter Sludges, Burial Ci 3.52E1 2.5EI

a) Evaporator Bottoms, Etc. (SEG)
Filters Super M3  1.39E1
Only Compaction Ci 1.42E-2 2.5E1

Dry Compressible Waste,
b) Contaminated Equipment,

Etc.

(CNSI)
Burial
(SEG)
Super

Compaction

M
3

Ci
7.50E1
1. 13EO 2.5E1

M3

Ci
See Page

9.85E1
5.12E-1

13 (SEG) Burial Data
2.5E1

Irradiated Components,
c) Control Rods, Etc.

M
3

Ci NIA N/A

M
3

d) Other (Describe) Ci N/A N/A

2. Estimate of Major Nuclide Composition (By Type of Waste)

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc.

Nuclide (%)

H3  3.OOE-2

C1 4  2.OOE-2

Cr51 1.70E-1

Mn5 4 6.30E-1
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Fe 5 5  4.33EI

3 Co5 7  7.OOE-2

Co5 8  1.53E0

Co6 0  3.03E1

Ni 6 3  1.44EI

Sr 9 0  3.30E-1

Tc 9 9  2.OOE-2
110Om

Ag 1.30E-1

1129 <1.OOE-2

Cs1 3 4  1.18E0

Cs1 3 7  7.80E0

Pu 2 3 8  <1.OOE-2

Pu 2 3 9  <1.OOE-2

Pu 2 4 1 6.OOE-2
Am241 <I.OOE-2

Cm2 4 2  <I.OOE-2

Cm2 4 4  <I.OOE-2

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc. (Super Compaction - Filters Only)

Nuclide (%)

H3 2.39E0

C14  2.21E0

Mn5 4  5.10E-I

Fe55 5.45EI

Co60 3.32EI

Ni 6 3  4.66E0

Cs1 3 7  4.80E-1
Am241 6.50E-1

Cm2 4 2  1.30EO

Cm2 4 4 1.OOE-1
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b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide

Fe
5 5

Co
5 8

Co
6 0

Ni
6 3

Sr
9 0

Tc
9 9

Cs134

Cs1
3 7

(%)
4.36E0

2.43EI

5.16E1

7.08E0

1 .OOE-2

1.OOE-2

2.71EO

9.99E0

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide

Fe
5 5

Co58

Co
6 0

Ni
6 3

Sr
9 0

Tc
9 9

1Cs3 4

Cs1
3 7

5.05E0

2.57EI

4.76EI

1.OOE1

<1.OOE-2

<I .OOE-2

2.53E0

9.06E0

3. Solid Waste Disposition

Number of Shipments

10

2

Mode of Transportation

Truck (Sole Use Vehicle)

Truck (Sole Use Vehicle)

Destination

Chem Nuclear
Barnwell, S.C.
Scientific Ecology Group
Oakridge, Tenn.
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT 3

JANUARY 1, 1988 - JUNE 30, 1988

6-Month Est. Total
1. Type of Waste Unit Period Error, %

Spent Resins, Filter Sludges, (CNSI) M3  5.81E1
a) Evaporator Bottoms, Etc. Burial Ci 5.24E2 2.5EI

(SEG)
Filters Super M3  9.90E0
Only Compaction Ci 1.27E-1 2.5E1

Dry Compressible Waste,
b) Contaminated Equipment, Etc.

(CNSI)
Burial
(SEG)
Super

Compaction

m3
Ci

2.94E1
7.88E-1 2.5E1

M
3

Ci
3.38EI
2.64E-1 2.5EI

See Page 13 (SEG) Burial Data

Irradiated Components, m3

c) Control Rods, Etc. Ci N/A N/A

m
3

d) Other (Describe) Ci N/A N/A

2. Estimate of Major Nuclide Composition (By Type of Waste)

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc. (Burial)

Nuclide (%)

H3  4.OOE-2
14

C <1 .OOE-2

Cr51 4.10E-1
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Mn5 4  9.14E0

3 Fe 5 5  5.48E0

Co5 7  3.50E-1

Co5 8  6.92E1

Fe59 2.80E-1

Co6 0  6.57E0

Ni63 6.11EO

Zn6 5  <I.00E-2

Sr 8 9  1.OOE-2

Sr 9 0  1.OOE-2

Nb95 1.OOE-2

Zr 9 5  1.00E-2

Tc 9 9  <1.OOE-2

Agll0m 1.OOE-2

Sb124 <1.OOE-2

Sb125 <1.OOE-2

1129 <I.00E-2

I Cs134 1.12E0

Cs1 3 7  1.25E0

Pu 2 3 8  <1.OOE-2

Pu239 <1.OOE-2

Pu 2 4 1  1.OOE-2
Am241 <I.00E-2
Cm242 <1.OOE-2

Cm2 4 4  <I.OOE-2

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc. (Super Compaction - Filters Only).

Nuclide (%)

H3  2.20E1

C14 1.OOE-2

Mn5 4  9.63E0

L Fe 5 5 3.92E1
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Co
5 7

Co
5 8

Co
6 0

Ni
6 3

Tc
9 9

1129

pu238

Pu
2 3 9

Pu
2 4 1

Am241

Cm
2 4 2

1.30E-1

1. 24E0

1.87EI

8.72E0

1.60E-1

1.40E-1

<1 .OOE-2

<1 .OOE-2

1.40E-1

<I. OOE-2

<1.OOE-2

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide (%)

Cr51 3.28E0

Mn5 4 4.23E0

Fe
5 5

Co
5 8

Fe
5 9

Co
6 0

Ni63

Nb
9 5

Zr
9 5

5.48E0

7.99EI

1.25E0

3.90E0

6.70E-1

8.10E-1

4.80E-1

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide (%)

C14  3.OOE-2

Cr51 3.28E0

Mn5 4 4.23E0
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Fe
5 5

Co
5 8

Fe
5 9

Co
6 0

Ni
6 3

Nb
9 5

Zr
9 5

5. 24EO

8.02EI

1. 26E0

3.89E0

5.90E-1

8.1IOE-1

4.8OE.-1

3. Solid Waste Disposition

Number of Shipments

11

2

Mode of Transportation

Truck (Sole Use Vehicle)

Truck (Sole Use Vehicle)

Destination

Chem Nuclear
Barnwell, S.C.
Scientific Ecology Group
Oakridge, Tenn.
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Scientific Ecology Group
Burial Data

The burial data received from Scientific Ecology Group

The following is a breakdown per unit of the volume of

M3 SHIPPED REDUCED M3

TO SEG BURIED

Unit 1 1.27E0 9.97E-1
Unit 2 1.1OE1 8.62E0
Unit 3 1.27EI 9.93E0

(SEG) is listed.

DAW buried in 1988.

Ci
BURIED

4.35E-3
1.60E-1
1.42E-1



.0 SUPPLEMENTAL INFORMATION

A. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

4.1 Gaseous Releases

a. Unit 1 Stack - Gaseous Releases

(1) Fission and Activiatlon 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 uCi by off-gas sampling at the steam jet 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 witn

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 uCi release for each isotope.

(2) lodines and Particulates

Charcoal cartridges and particulate filters are used to

collect lodines 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 ganmna

spectrometer Ge(LI) analysis of grab samples of gases, iodine

and particulates to obtain total uCi 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 uCi 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 uCi 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 Ventillation 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 Ventillation System. This vent is located on tne

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 sub-atmospheric 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 the 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.

g. Unit 3 Turbine Gland Sealing System Exhaust

The turbine gland sealing system prevents air leakage into the

turbine and valve stems and collects steam leakage. A mixtjre

of air and steam drawn from the turbine shaft packing is

condensed and the noncondensable gases are vented tc the

atmosphere at a point above the condensate polishing building.

This vent is at an elevation of 48 feet above grade. Noble Gas

Activity released is calculated using the air ejector monitor

activity concentration and the percentage of steam to the gland

sealing condenser. Iodine and particulate activity is

calculated using the steam generator blowdown activity

concentration and appropriate carry over fraction. (See

Appendix H, ODCM).

h. Unit 3 Main Condensor Mechanical Vacuum Pump Exhaust

The Main Condensor Evacuation System draws the initial vacuum

in the condensor during startup and maintains vacuum during

startupj The Main Condensor mechanical vacuum pumps exhaust

through the vent on the condensate polishing building roof.

Steam Jet Air Ejectors maintains condensor vacuum during normal

operation. Air and noncondensable gases removed from the

condensor by the steam jet air ejectors are discharged to the.

Unit 1 Stack.



Noble Gas Activity released during startup by the Main

Condensor Vacuum Pumps is obtained by multiplying the condensor

volume by a grab sample of the air ejector decay corrected for

time of shutdown. Iodine and particulate activity is obtained

from a grab sample of the mechanical vacuum pump exhaust and

volume discharged. (See Appendix H, ODCM).

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 indivdual radionuclide composition. An

aliquot of the sample is composited and analyzed for

H-3, Fe-55, Sr-89/90. Isotopic concentrations are mul-

tiplied by the volume released to obtain the total

activity released.



A proportional aliquot of each discharge is retained fol

composite analysis for strontium and gross alpha.

b. Unit 2 and Unit 3 Steam Generator Blowdown

Grab samples are taken of steam generator blowdown water, and

are analyzed by gamma spectrometry, Ge(Li). Total volume of

blowdown is multiplied by the isotopic concentratiors 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 ano

appropriate counting techniques.

4.3 Estimates of Errors

Estimates of errors associated with radioactivity measurements were

made using the following guidelines:

(1) Sampling and Data Collection - 10% accounts for variation in

personnel obtaining required data.

(2) Calibration - 5% instrument calibration to NBS standards.

(3) Counting of Samples - 10% maximum error due to counting

statistics.

(4) Flow and Level Measurements - 10% maximum errors on volumes

released.



4.4 BATCH RELEASES

Liquid

Unit 1 Unit 2

a. Number of Batches: 229 29

b. Total Time: (Min.) 23,525 54,20

c. Maximum Time: (Min.) 552 1,24

d. Average Time: (Min.) 103 18

e. Minimum Time: (Min.) 3

Average Stream Flow - Not Applicable - Ocean Site

Gaseous

8

0

•6

2

7

Unit 3

301

36,270

1,625

120

7

Unit 1
Purge

0a.

b.

C.

d.

E.

Number of Batches:

Total Time: (Min.)

Maximum Time: (Min.)

Average Time: (Min.)

Minimum Time: (Min.)

Unit 2
Purge

3

720

240

240

240

Unit 2
WGDT

24

9,987

480

416

2

Unit 3
Purge

1

270

270

270

270

Unit 3
Drawdown

2

240

120

120-

120

4.5 ABNORMAL RELEASES

None



5.0 CHANGES TO THE REMM/ODCM/PCP

There were no changes to the REMM/ODCM/PCP during the period.



6.0 EFFLUENT MONITOR INOPERABILITY

During the period covered by this report, the following

monitors were inoperable for greater then 30 days:

1. Unit 3 Steam Generator Blowdown Monitor

This monitor has not been placed in initial service

yet. Until this monitor is in-service, Steam

Generator Blowdown is being recovered without

discharge to the environment.



APPENDIX A - UPDATED TABLES



Table 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT 02

LI0)UID EFFUF11FT• - -A" _ A'r/cIrM'r/T1KYear 1987

Nuclides Released Unit OCTOBER NOVEMBER DECEMBER Quarterly

Co-57 1.33-03 8.32-04 2.16-03
Cs-I36 ___ _n-_ __ -__ l-_ a n/,-04,

Cr-51 Ci 7.23-04 6.69-04 1.39-03

Mn-54 Ci 4.51-05 5.07-03 5.59-03 1.07-02

Nh-97 Ci 4.82-04 9.48-03 9.34-03 6.70-02
Co-58 Ci 5.30-04 3.68-02 2.33-02 6.06-02

Co-60 Ci 1.57-02 2.29-01 2.62-01 5.07-01

1-131 Ci 1.24-03 1.53-02 1.92-02 3.57-02

1-133 Ci 2.90-04 4.21-03 6.17-03 1.07-02

Ce-144 ci 5.33-04 5.33-04
Cs-134 Ci 6.93-04 9.86-03 2.41-02 3.47-02

Cs-137 Ci 4.29-03 4.14-02 7.12-02 1.17-01

Sb-125 Ci 5.07-04 2.70-02 6.03-02 8.78-02

Sb-124 Ci 1 8.29-06 4.70-04 4.78-04

Ru-106 _i 5.16-03 6.31-03 1.15-02

Rb-88 _i 5.57-03 ,, 5.57-03

Nb-95 _i 3.99-04 2.01-04 6.00-04

La-140 Ci 3.55-04 1.09-04 4.64-04

AG-110M Ci 9.71-05 4.71-03 4.77-03 9.58-03

Sr-92 Ci 3.13-05 1.89-03 2.04-03 3.96-03

Ba-139 Ci 2.16-04 2.16-04

Na-24 ci 1.92-05 5.47-04 7.04-04 1.27-03

Fe-55 Ci 1.02-02 1.16-01 2.24-01 3.50-01

Sr-89 ci 4.03-03 1.16-04 L1.22-04 4.15-03

Sr-90 Ci 4.03-04 ýý2.53-05 L2.43-05 4.03-04

Total Activity ci 4.28-02 5.23-01 7.22-01 1.32+00

Gross ok• _1.27-04 Z2.53-04 L2.43-04 L-2.53-04

Xe-133 ci 1.83-01 6.60+00 3.61+00 1.04+01

Xe-135 Ci 1.82-02 4.48-02 2.71-02 9.01-02

Xe-135M ci 6.46-05 6.46-05

Xe-133M Ci 1.71-03 7.11-02 2.85-02 1.01-01

Xe-131M Ci 3.82-03 9.74-02 8.33-02 1.85-01

Kr-85 ci 5.57-02 7.09-02 1.27-01

H-3 Ci 2.07E+01 3.72E+01 1.09E+01 6.88E+01
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT 1

JANUARY 1, 1987 - JUNE 30, 1987

6-Month Est. Total
1. Type of Waste Unit Period Error, %

Spent Resins, Filter Sludges, M3  7.44E1

a) Evaporator Bottoms, Etc. Ci 3.81E1 2.5E1

Burial 
M3

Ci
2.55E0
2. 19E-2Dry Compressable Waste,

b) Contaminated Equipment,
Etc.

2.5EI
.3-

Super
Compaction

M3
Ci

3.14E1
2. 23E-1 2.5E1

&

Irradiated Components,
c) Control Rods, Etc.

M
3

Ci N/A N/A

M
3

d) Other (Describe) Ci N/A N/A

2. Estimate of Major Nuclide Composition (By Type of Waste)

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc.

Nuclide (%)
H3  1.22E-1

C14  2.47E-1

Cr51  2.47E-I

Mn54  5.06E0

Fe5 5  4.08E1

Co5 8  2.94E-1

Co6 0  4.28E1

Ni63 1.07EO

Sr 9 0 5.68E-1
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT 2

JANUARY 1, 1987 - JUNE 30, 1987

6-Month Est. Total
1. Type of Waste Unit Period Error, %

Spent Resins, Filter Sludges, M3  1.51E1
a) Evaporator Bottoms, Etc. Ci 1.42E0 2.5E1

Dry Compressable Waste,
b) Contaminated Equipment,

Etc.

M3

Burial C
Ci

Super M3

Compaction Ci

1.43E1
3.03E-1

2.06E+1
1.72E-1

2. 5E1

I 2.5EI

Irradiated Components,
c) Control Rods, Etc.

M
3

Ci
1.61E0
2. 12E4 N/A

M
3

d) Other (Describe) Ci N/A N/A

2. Estimate of Major Nuclide Composition (By Type of Waste)

a) Spent Resins, Filter Sludges,

Evaporator Bottoms, Etc.

Nuclide (%)

H3  1.09E-2

C14  2.20E-3

Cr51 8.95E-3

Mn5 4  2.31E0

Fe5 5  5.86E0

Fe5 9  1.82E-3

Co5 7  2.57E-3

Co5 8  4.OOE1

Co6 0 3.51E1
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Scientific Ecology Group
Burial Data

SEG does not designate waste as Unit 1, 2 or 3. SEG designates waste as
from Millstone. RMHD has broken down waste burial as proportional to waste
shipped, from each unit.

The following breakdown is of (5) shipments that were Unit 1 completely:

M3 SHIPPED REDUCED M3  Ci
TO SEG BURIED BURIED

2.76E2 6.05E+1 2.37E-1

The following breakdown is of (11) shipments that contained waste from the
(3) station units:

M3 SHIPPED REDUCED M3 Ci
TO SEG BURIED BURIED

3.55E2 1.88E+2 1.76E+O


