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INTRODUCTION

1.0 This report is being submitted for Northeast Nuclear Engergy 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 59%, Unit No. 2 with a unit capacity factor of 87%, and

Unit 3 with a unit capacity factor of 63%.

Unit 1 completed their 2 1/2 month refueling outage on August 17, 1987,

Unit 2 shutdown for a refueling outage on December 31, 1987, and Unit 3

shutdown for a refueling outage on November 1, 1987 through the end of

the year.

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:

Table

Table

Table

Table

Table

Table

Tabl e

Table

Table

Table

2.1-1

2.1-2

2.1-3

2.1-4

2.1-5

2.2-1

2.2-2

2.2-3

2.2-4

2.2-5

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Liquid Effluents-Summation

Liquid Effluents-Batch Mode

Gaseous Effluents-Summation

Gaseous Effluents-Elevated Continuous

Gaseous Effluents-Batch Mode

Liquid Effluents-Summation

Liquid Effluents-Continuous Mode (SGBD)

Liquid Effluents-Batch Mode

Gaseous Effluents Summation

Gaseous Effluents-Mixed Continuous Mode -

Ventilation and S.G. Blowdown Tank Vent

Gaseous Effluents-Mixed Batch

Containment Vents

Gaseous Effluents-Elevated Batch

Waste Gas Tanks

Liquid Effluents-Summation

Liquid Effluents-Continuous Mode (SGBD)

Table 2.2-6

Table 2.2-7

Table

Table

2.3-1

2.3-2



Table

Table

Tabl e

Table

2.3-3

2.3-4

2.3-5

2.3-6

Table 2.3-7

Table 2.3-8

Table 2.3-9

Table 2.3-10

Table 2.3-11

Unit 3 Liquid Effluents-Batch Mode (LWS)
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(ESF Building Vent)

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



Table 2.1-1

MILLSTONE NUCLEAR POWER STATION

UNIT #I

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNITS July August September QUATRYYEAR 1987

A. Fission and Activation Products

1. TOTAL ACTIVITY Ci4
RELEASED i 69E-02 2.21E-01 9.46E-02 4.13E-01

2. AVERAGE DILUTED uim .1-7 55E0 5-9 37E0
ACTIVITY DURING PERIOD UCi/mi 4.31E-07 5.59E-09 1.35E-0 75E-09

B. Tritium

1. TOTAL ACTIVITY Ci
RELEASED 1.13E+00 8.96E-01 6.29E-01 2.66E+00

2. AVERAGE DILUIED UCi/m. 5.02E-06 2.27E-08 8.95E-09 2.42E-08
ACTIVITY DURING PERIOD U6•

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci 2.28E-06 3.21E-04 3.23E-04
RELEASED

2. AVERAGE DILUTED UCi/ml 5.57E-14 4.57E-12 2.94E-12
ACTIVITY DURING PERIOD .. . .

D. Gross Alpha
1. TOTAL ACTIVITY Ci 6"15E-05 rL. 7 "14 E-0 5  "'-'6.73E-05 ---

RELEAS ED

E. Volume
1. VOLUME OF WASTE LTRRELEASED LITERS 8.78E+05 1.02E+06 8.41E+05 2.74E+06

2. VOLUME OF DILUTION LITERS
DURING RELEASES 2.23E+08 4.05E+09 5.81E+09 1.01E+10

3. VOLUME OF DILUTION LITERS 2.25E+08 3.95E+10 7.03E+10 1.10E+1I
DURING TIME PERIOD I I I I I l I



Table 2.1-I

MILLSTONE NUCLEAR POWER STATION

UNIT #1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

IUNITS QUARTERLY

I OCTOBER NOVEMBER DECE!.'BFR TOTALSYEAR 19R7

A. Fission and Activation Products

1. TOTAL ACTIVITY Ci
RELEASED _ 3. 6E-02 *1.-30E-OJ L. -1 c; .777-1

2. AVERAGE DILUTEDUC/I4 8-0 19-0 5430 26-0ACTIVITY DURING PERIOD UCi/mi 4.38E-10 1.91E-09 5.43E-09 2.65E-09

B. Tritium

1. TOTAL ACTIVITY CiRELEASED 77+0L.E3E-O1 9.38E-01 1.79E+00 3.57,+00

2. AVERA.E DILUTED UCi/mi
ACTIVITY DURING PERIOD ].13E-o8 1.38E-08 2.36E-08 1.64E-08

C. Dissolved and Entrained Gases

I. TOTAL ACTIVITY Ci
RELEASED 6.78E-o6 3.3hE-05 1.O ,F-03 1.O%>-0 C

2. AVERAGE DILUTED UCI/mi
ACTIVITY DURING PERIOD 9.0]E-]4 4.90E-13 1.37E-11 4.95E-)2

D. Gross Alpha

1i. TTLACTIVITY IC1 ~ ~ OJ6 bFO .72 5RELEASED 0I 5 2-5 0 51E0 o.=0

E. Volume

1. VOLUME OF WASTE LITERS
RELEASED 1.18E+05 8.30E+05 1.0o0+06 2.7L7+0"

2. VOLUME OF DILUTION LITERS
DURING RELEASES 5L 5I+00 5.58) +.5 3F+O0 .6.67+1

3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS 7.44E+10 6.82E+10 7.57E+I0 2.18E+I



Table 2.1-2

MILLSTONE NUCLEAR POWER STATION - UNIT 01

LIQUID EFFLUENTS - BATCH MODE

Year 1987

Nuclides Released Unit JULY AUGUST SEPTEBER arterly

Cr-51 Ci 4.96E-04 4.96_-04

Mn-54 Ci 1.60E-02 3.53E-02 9.37E-03 6.07E-02

Tc-99M Ci

Co-58 Ci 1.20E-03 2.78E-03 3.26E-OL AMI-i

Co-60 Ci 4.05E-02 8.82E-02 4.67E-02 1.75F-O1
1-131 Ci 5.95E-05 1.14E-04 .17AE-n,

1-133 Ci 2.08E-05 2.08-n5

1-135 Ci

Co-134 Ci 1.42E-03 2.93E-03 1.17E-03 5.La-..

Cs-137 Ci 3.16E-02 6.86E-02 i. ?T-no 1.31E-0I

Mo-99

Ce-14 1

Ce-144 .
Zn-65 ci 1.29E-04 7.66E-04

Fe-59

RU-103 ci 1.31E-04 1.31E-04

Sb-124 ci 4.32E-04 4.3 E-O-
Sb-125 ci 4.43E-04 4.43E-0_

ci

cl
Fe-55 Ci _E:7.46E-04 8.36E-03 2.02E-03 1.04E-02

Sr-89 ci 2.11E-03 7.75E-03 1.60E-03 1.15F-02

Sr-90 Ci 2.37E-03 6.63E-03 2.10E-03 1.11E-02

Total Activity ci 9.69E-02 2.21E-01 9.46E-02 4.13E-p1

Xe-133 ci --- 2.28E-06 3.21E-04 3.23E-04

Xe-135 ci
Xe-135M

ci

ci



Table 2.1-2

MILLSTONE NUCLEAR POWER STATION - UNIT I1

LIQUID EFFLUENTS - BATCH MODE

Year 1987
I Quarterly

Nuclides Released Unit OCT , NOV DEC 1aToerly

Cr-51 Ci

Mn-54 Ci 2.61E-03 2.O1E-02 9.10F-03 2.18E-02

Tc-99M Ci 3.89E-05 3. 89E-05

Co-58 Ci 2.32E-0h 5.52E-05 2.87E-Oh

Co-60 Ci 2.13E-02 9.67E-02 3.93F-01 5.11E-01

1-131 Ci 1.83E-O i. 183F-O0

1-133 Ci.

1-135 Ci

Cs-134 Ci 1.85E-04 2.30E-O4 5.23F-05 .-67E-OL

Cs-137 Ci 1.02E-02 1.37E-02 6.61r-03 3.05E-02
Mo-99

Ce-141 C

Ci

____ ___ ____ ___ ___ Ci _ _ _ _ _

Fe-55 Ci 1.06E-03 7.22F-03 1.53F-03 0. CS1 0

Sr-89 Ci 2.9h Eo4 3.65F-O- h5.-5E-05 6 . 92-0L

Sr-90 Ci 5256E-0 7 .26E-oh 22207•OL 1.51E-03

Total Activity Ci 3.63F-02'- 1. 3OF-01 '.217-01 5 .777-02

Ci 6.78E-06 3 37F-05 1. 50E;-03 1 .- 03
5r-89 __ __ __ __ Ci 2.9hE-Oh__ __.65F-0_ -- _5._5_-05 ___59_ -0_

Xe -13.5 C1.!
Xe-135M C

Ci

C1

Ci
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Table 2.1-3

MILLSTONE NUCLEAR POWER STATION

UNIT 01

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1987

A. Fission and Activation Gases

1. TOTAL ACTIVITY Ci 1.71E+O1 4.87E+O0 1.55E+02 1.77E+02
RELEASED

2. AVERAGE RELEASE RATE UCi/sec 5.64E+00 2.02E+00 5.17E+O1 2.10E+01
FOR THE PERIOD I_•

B. Iodines

1. TOTAL 1-131 ACTIVITY Ci 6.31E-06 3.03E-05 1.09E-04 1.46E-04
RELEASED

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 2.08E-06 1.25E-06 3.63E-05 1.73E-05

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED 2.54E-03 7.01E-04 1.94E-04 3.44E-03

2. AVERAGE RELEASE RATE UCi/sec 8.38E-04 2.91E-04 6.47E-05 4.08E-04
FOR THE PERIOD

3. TOTAL GROSS ALPHA Ci 1.01E-06 4.47E-07 2.65E-07 1.79E-06
ACTIVITY RELEASED

D. Tritium

1.TTLACIIYI 6.27E+01 41E+O1 9.33E+00O 1.13E+02
RELEASED

F _ _1 . _TO T A L_ __AC T I V I T Y_ C i / 4  6 . 7 f0 1. 71 1 0 1 9 3 E 0 . E + -'

2. AVERAGE RELEASE RATE UCi/se 2.07E+01 1.71E+O1 3.11E+00 1.34E+01FOR THE PERIOD



Table 2.1-3

MILLSTONE NUCLEAR POWER STATION

UNIT #1

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1987

A r4 .9 .3 A.J -rI #VL. -f 1%

1. TOTAL ACTIVITY
RELEASED 1. 76 2+01 1 .- , -.2 2.52 _+00 IJo +0?

2. AVERAGE RELEASE RATE UCi/sec 7 2 7  0 5.33 2+01 :.32-01 1.92 -+01
FOR THE PERIOD . _

B. Iodines

1. TOTAL 1-131 ACTIVITY Ci
RELEASED 6.62 F-05 -2-49 2-01 0. 77 -05 ` Q -0!'

2. AV`ERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 2.71. F-05 T. -:. I' 05 11 .03 'c ! ._ -0 5 n, -- -

C. Particulates

1. TOTAL PARTICULATE
ACTIVITY RELEASED 2.03 E-01-, 1.50 7-0!n ,.55 -. 5 .17

2. AVERAGE RELEASE RATE I
FOR THE PERIOD UCi/sec 0. ., ( . 2 0 T -. 0 I1, - m -7 .'• .- •

3. TOTAL GROSS ALPHA
ACTIVITY RELEASED.03 2-07 2.C2 2-07, .2 2-00 7.0 _

D. Tritiure

1. TOTAL ACTIVITY

RELEASED Cs F+I0 1J06T++0

2. AVERAGE RELEASE RATE Uci00 S
I FOR THE PERIOD I•3 A÷O P.2 r)0 -. 3 F OO " 77 U



Table 2.1-4

MILLSTONE NUCLEAR POWER STATION - UNIT #1

GASEOUS EFFLUENTS - ELEVATED RELEASE - CONTINUOUS MODE

Nuc~lides Released IUnit V JULY AUG SEPT. Tuaterly

1. Fission gases ______

Kr-?7 Ci _____

Ci _____ 5.02E-01 50E0

CI13 2.33E-01 3. 11 E+00 3._34F_00

Ci 1. 69E+O 1 1.2FO 3. 57E+00 2.17E+01

K 89C1 _____ _____ _ _ _

ge __ __ __ __ __ _ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ __ __ ___ __ __ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Kr8mCi __ _ _ _. __ _ _ _ _ _ _ _

xe -1j 3C ______

Ye-13~ _______

Kr-B 5 51....L... _______ .5. 02 1 +n,

___ ___ ___ A L_7_
TtlFo erlri:d cif 1. 71E+l .7+O 1. 55E+U2 _1 . 77E/+02.

2. Io1ines__ _____

io i ne -131 ______6.31~jI~ EOI06 3.03E-05 1.09EO01-14Fiý

Iodine-133 E]i J..LLD I LD -.30'

3. Particulates

Cr-51

Mn-54

Fe-59
Co-58

Co-60

Zn-65
1-131

Cs-134

Cs-137

Ba-140
Ce-141
Ce-144

F La-1140E

Sr-9

TOTAL

-C2ed
_______ L I- I

2.86E-04 1.22E-04 2.0-5j4. 37E-OG
I I i

Ci
Ci

1. 17E-05
1 . 60E-03

1. 56E-0,5
3.75E-04

9.OOQE-06-
1 . 18E-04

3. 63 F-0 l--

2. 09E-03

__ _ _ __ i
pd

L ~' I 4-t -

C1
-Ci

Ci

C1
C1

C-I,

1.78E-05

6. 14E-04

ý--. 70E-06

7.58E-05
5. 45E-05

5.59E-05

8.94E-06
5. 45E-05

3 .44E-0-3

*1~

r4 I1. 53E-05 2. 13E-06' 4~. 62E-07
-- *1 I

-Ci
Ci I 2.54E-03 72.01E-04i 1 94E-0'4



Tab.e 2.1-4

MILLSTONE NUCLEAR POWER STATION - UNIT 0l1

CIPSEOUS EFFLUENTS -ELEVATED RELEASE -CONTINUOUS MODE

Nuclides Released ý nt OCT NOV DEC Quoterly

1. Fission gares - _____ ____ _ ______

______ _____ Ci - 5.08 E+O _ _ _ _ _ _ _ _ _ 5.08F+00

li-nS Ci

Kt-35a Ci

Xe4135 Ci 1.02E+00_____ 6.92F-02 1.OQE+O0
Xe-133 Ci I i 5rvp'+n Fi op.+r~

Lr-89 C1 _____

* Xe135mCi ____ 1.86F-01 1. 86T-01

K2.-93 Ci _____ _____ _ ____

X 13 mCi'______ ______ _____

Ye-1flm ______ ______

Kr-83 ..AL. _____ i .072
A1-37 S ______ __

Total For Period Ci 1.76E+01.11.29E+02 2.5 2Z+00 1 .-LQE +02

2. To41nes 1___ h ~LT0E0

iodine-i 33 1 Ci 6 6 E o -) - 14 7.01E-05 __________-

iodine-133 ji9.4QE-OS 3.'21F-04 7___85E _05 ________

3.Particulates

Cr-51 Ci 2____ 215 E- 05 2.215F-(;5

Mn-54 Ci 1 .26E-60, 6 R5EF-06 F_____191-05,

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

Co-58 ci ___________

Co-60 Ci r, _n-o n 9 -r0

Zn- 65 ______ ______ _____

1-131 ci 9 . l2E7-0 6

Cs- 134 Ci 2.4 14E-05 0______

Cs-137 Ci _____ .617-oE _ _ _ _ _ _ _ _ _

Ba-140 Ci _ _ _ _ _ ______ ______ _ _ _ _ _

Ce-141 Ci _ ____

Ce-144 Ci _____ _ ____

La-140 - Ci ___ ___ _ __ _ _ _ _

_____ _____ _____ ____ C1 _ _

Sr-89 C1 5. 9-OF-05 5 2 3E - 05 no(F0-ol-- CF0~

Sr-90 Ci r .2117-07 h6)1 F- OT !IC]-CV I n-n

ICi- __ -__ _ _ -__ _ _ _ I _ _ _ _ _ __ _ _ _

TOTAL C 1 1.0 3 T-Obo ..07-1 57.,r0 T-. orr



Table 2.1-5
MILLSTONE KUCLEAR POMER STATION - WIT # I

CAVIOUS JFrLUKICTS - RATCR MODE
Tear

L ftjelides Released J n ftil July t.Augus t jSeptember I. I-
'I. fission lasts NONE

ci

_____ _____ _____ ____ i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ci.

-1il _ _?Peid l -

1. Iodine& _ _ _ _ _ _ _ _ _ _ _ _

C2-5 Patlila

-S-a34 -ci_
Cs-13) ci _ _ _ _ ___ _ _ _ _

Co-140 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Ce-131 Cf_ _ _ _ _ _ _ _ _

Ce-134 
_______

Sr-90 CI _____ __ ___

TOTAL_ __



Table 2.1-5

MILLSTON4! NUCLEAR POWER STATION - UNIT 01

CA£EOUS ElFLUINTS - IACIR MODE

qiq

Year

I M•clfdes Kiemee. unIt ]_October _Nveber DecemberI

I. Fission isets NONE

tr4M C4 _____

!_ -Z. 14 -I - . _] __ 1- ,, 1 _

! -L-- . -C € .l , 1__ _ _ _ .. .. . I - 'i

C-. ,,-_,____•__-1________. __! '" .._ __ . - I_

Ci __ 0 _.- .. _ .

:t.ti• .7 -2" •e~o '_- -_ •. ..._•,_-_

'-.a:-~- ' - €-- - "

J cd~e-123j j4

2. Fart~c.u1stas



Table 2.2-I

MILLSTONE NUCLEAR POWER STATION

UNIT 02

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

UNITS AUGUST SEPTEMBER IQUARTERLYYEAR 1987

A. Fissicn and Activation Products

1. TOTAL ACTIVITY Ci 4.14-02 3.21-02 3.63-02 1.10-01
RELEASED

2. AVERAGE DILUTED U~i/m33E
ACTIVITY DURING PERIOD 4.33E-10 3.53E-10 4.26E-10 4.03E-10

B. Tritium

1. TOTAL ACTIVITY Ci
RELEASED 5.24+01 1.73+01 3.84+01 1.08+02

2. AVERAGE DILUTED UCi/m1
ACTIVITY DURING PERIOD 5.48E-07 1.90E-07 4.50E-07 3.96E-07

C. Dissolved and Entrained Gases

I. TOTAL ACTIVITY Ci 9.46-02 4.05-02 3.91-01 5.26-01

RELEASED

ACTIVITY DURING PERIOD UCi/ml 9.89E-10 4.45E-10 4.58E-09 1.93E-09

D. Gross Alpha

1i. TOTAL ACTIVITY CiI
RELEASED j " 7. 3 8-0 4  _- 6.55-04 1L-676.70_04 Z- 7. 38-04

E. Volume

1. VOLUME OF WASTE LITERS
RELEASED 1.46+07 1.50+07 1.58+07 4.54+07

2. VOLUME OF DILUTION LITERS 2.17+10 1.48+10 4.19+10 7.84+10
DURING RELEASES

3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS 9.57+10 9.18+10 8.53+10 2.73+]]



Table 2.2-1

MILLSTONE NUCLEAR POWER STATION

UNIT #2

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

IUNITS I. QUARTERLY1

I OCTOBER NOVEMBER I DECEMBER TOTALS IYEAR 1987

A. Fission and Activation Products
1. TOTAL ACTIVITY C

RELEASED 4.28-02 5.40-01 7.22-01 1.30

2. AVERAGE DILUTED U~i/m1
ACTIVITY DURING PERIOD 4.52-10 5.78-09 9.13-09 4.07-09

B. Tritium

1. TOTAL ACTIVITY CiRELEASED CREESD2.07+01 3.73+01 1.09+1 6.86+01

2. AVERAGE DILUTED UCi/ml.
ACTIVITY DURING PERIOD 2.19-07 3.99-07 1.38-07 2.57-07

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci 2.81-01 6.87+00 3.82+00 1.10+01
RELEASED

2. AVERAGE DILUTED UCi/ml
ACTIVITY DURING PERIOD 2.97-09 7.36-08 4.83-08 4. 12-08

D. Gross Alpha

1. TOTRELEASED A Ci 5.46-04 z7. 6 3 -0 4  8.40-04 [.40-04

E. Volume

1. VOLUME OF WASTE LITERS
RELEASED Batch & Blow 1.12+07 1.21+07 1.29+07 3.62+07

2. VOLUME OF DILUTION LITERS 1.52+10 1.12+10 8.99+09 3.63+10
DURING RELEASES

3. VOLUME OF DILUTION LITERS 9.46+10 9.34+10 7.91+10 2.67+II
DURING TIME PERIOD L 9 3 7



Table 2.2-2

MILLSTONE NUCLEAR POWER STATION

UNIT #2

LIQUID EFFLUENTS - CONTINUOUS - S/CYear 1987

Nuclides Released Unit JULY AUGUST SEPTEIBER Quarterly

Cr-51 C1

Mn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci 2.05-04 9.40-04 1.15-03

1-131 Ci 7.66-04 1.23-0 3  2.00-03

1-133 Ci 3.49-04 6.06-04 9.55-04

1-135 Ci 6.51-04 691 n1-

Cs-134 Ci

Cs-137 Ci 9.79-04 9.79-04

Mo-99 Ci

Ce-141

Ce-144 __

Zn-65 Ci

Fe-59 L.C
SB-125Ci 5.30-04 5.30-04

C1

Ci

Ci.Fe-55 Ci - 1.17-02 4 1.24-02 -1.34-02_ .. 342

Sr-89 .C 3.69-04 4- 3.93-04 z_ 4.02-04 • 4.02-04

Sr-90 Ci _ 9.84-05 L 7.86-05 • 4.69-05 - 9.84-05

Total Activity Ci . 1.77-03 2.05-04 4.30-03 6.28-03

GROSS c/- Ci £ 7.38-04 L6.55-04 £ 6.70-04 !7.38-04

KR-85 Ci 7.31-02 7.31-02

Xe-135 Ci
Xe-135M Ci1

H-3 Ci 1.22-01 8.26-02 6.47-02 2.69-01



Table 2.2-2

MILLSTONE NUCLEAR POWER STATION

UNIT #2

LIQUID EFFLUENTS - CONTINUOUS - S/GYear 1987

Nuclides Released Unit OCTOBER NOVEMBER DECEMBER QuarterlyFTnt-,

Cr-51 Ci

Mn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci

1-131 Ci 1.92-03 1.92--03

1-133 ci 7.40-04 7.40-04

1-135 ci

Cs-134 Ci 3.40-04 3.40-04

Cs-137 Ci . a-o. 1.09- 3

Mo-99 c9

Ce-141

Ce-144 ci
Zn-65 Ct

Fe-59 cl ....

ci . ...
Ct

Fe-55 ci ":9.10-03 1.29-02 !1.05-02 1.29-02

Sr-89 ci 3.64-04 .1.91-04 L2.63-04 /L3.64-04

Sr-90 Ci "-1.23-04 !L7.63-05 L4.73-05 41.23-04

Total Activity Ci -0- 1..70-02 -0- 1.70-02

Gross a( Ci -5.46-04 :_ 7.63-04 !8.40-04 _L8.40-04

Xe-133 ci 3.31-04 -0- -0- 3.31-04

Xe-135 Ci
Xe- 135M Ci

Kr-85 Ci 7.39-02 7.39-02_

H-3 Ci 4.45-02 5.88-02 4.94-02 1,53-01



Table 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT 02

Year 1987 LITUTD EFFl17UEV' - BATCH - AL•hr/• f'l /TKIO-11

Nuclides Released Vnit JULY AUGUST aSEPTFterER Q y

Cr-51 C1

Mn-54 Ci 3.11-04 1.19-04 6.06-05 4.91-04

NB-95 C1 5.17-05 5.65-05 1.08-04

Co-58 Ci 5.76-03 1.17-03 7.26-04 7.66-03

Co-60 Ci 2.13-02 1.45-02 1.91-02 5.49-02

1-131 Ci 1.82-03 6.40-04 2.07-03 4.53-03

1-133 Ci 4.95-04 3.25-04 3.74-04 1.19-03

BA-139 Ci_ 1.12-03 1.12-03

Cs-134 Ci 1.18-03 4.98-04 8.62-04 2.54-03

Cs-137 Ci 6.10-03 2.77-03 5.33-03 1.42-02

SB-125 Cj 1.17-04 3.64-03 9.54-04 4.71-03

SB-124 Ci 2.91-04 1.41-05 3.05-04

NA-24 ¢i .2.55-04 2.55-04

Zn-65 ¢i

Fe-59

CO-57 CL 7.88-05 7.88-05

AG-1ION C1 5.98-04 5.98-04

NB-97 Ci 9.89-04 1.71-04 2.06-04 1.37-03

SR-92 Ci 1.99-04 1.13-05 1.49-05 -2.2-5-0

LA-140 Ci 6.31-04 5.27-04 9-00-04 2.06-01
Fe-55 Ci • 2.31-03 7.14-03 - 2.-0 - 14-03

Sr-89 Ci A 6.93-05 5.64-05 4- 7.32-05 - 7.32-05

Sr-90 Ci 1.39-05 4 1.13-05 _ 2.20-05 ! _2.20-05

Total Activity Ci 3.96-02 3.19-02 3.20-02 1,0

H-3 Ci 52.3 17.2 38.3 1.08+02

Xe-133 Ci 8.72-02 2.26-02 2.89-01 3,99-01

Xe-135 C1 6.59-03 1.72-02 1.85-02 2.38-02
Xe-135M C1 8.18-04 7.32-04 1.98-03 3.53-03

XE-131M Ci 2.63-06 8.83-03 8.83-03

GROSS 0(. Ci ! 2.08-04 / 1.50-04 /- 2.44-04 /- 2.44-04



Table 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT 12

Year 1987

Released EFLUNT - BATCH_ - A I Quarterly
Nuclides Released Unit OCTOBER NOVEMBER DECEMBER •arterly

TotalCo-57 i.33-03 8.32-04 2.16-03

Cs-136 __._-n_ R.?I-n&2 . . .. n_-

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

Nb-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 1.17-10

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

Sb-124 ci 8.29-06 4.70-04 4.78-04

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

Rb-88 ci 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-I1OM 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 !_1.22-04 4.15-03

Sr-90 Ci 4.03-04 !2.53-05 ý2.43-05 4.03-04

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

Gross ck ±1.27-04 /2.53-04 L2.43-04 Lz2.53-04

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



Table 2.2-4

MILLSTONE NUCLEAR POWER STATION

UNIT 02

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1987

A. Fission and Activation Gases

1. TOTAL ACTIVITY Ci 4.93+01 3.76+01 4.62+01 1.33+02
RELEASED

2. AVERAGE RELEASE RATE UCi/sec 2.04+01 1.25+01 1.91+01 1.69+01L FOR THE PERIOD

B. lodines

1. TOTAL 1-131 ACTIVITY Ci 5.72-04 5.14-04 5.23-04 1.61-03
RELEASED

2. AVERAGE RELEASE RATE UCi/sec 2.36-04 1.70-04 2.16-04 2.05-04
FOR THE PERIOD

C. Particulates

ACTIVITY RELEASED Ci 3.00-07 1.25-06 Z- LLD 1.55-06

2. AVERAGE RELEASE RATE UCi/sec 1.24-07 4.14-07 1.98-07
FOR THE PERIOD 1•9-0

3. TOTAL GROSS ALPHA
ACTIVITY RELEASED Ci -1.71-07 '-ý2.57-07 ."5.03-08 Z 2.57-07

D. TrItium

1. TOTAL ACTIVITY
RELEASED

2. AVERAGE RELEASE RATE
FOR THE PERIOD



Table 2.2-4

MILLSTONE NUCLEAR POWER STATION

UNIT #2

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

YEAR 1987

A. Fission and Activation

1. TOTAL ACTIVITY
RELEASED

2. AVERAGE RELEASE RATE
FOR THE PERIOD

I

I

B. lodines

1. TOTAL 1-131 ACTIVITY Ci 4.71-04 1.64-03 2.09-04 2.32-03
RELEASED

2. AVERAGE RELEASE RATE UCi/se .
FOR THE PERIOD 1.95-04 5.40-04 8.64-05 2.95-04

C. Particulates

1. TOTAL PARTICULATE Ci
ACTIVITY RELEASED -0- 3.18-06 -0- 3.18-06

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 0- 1.05-06 -0- 4.05-07

3. TOTAL GROSS ALPHA Ci
ACTIVITY RELEASED 2.7-07 4 3.1-07 i-4.6-08 2.7-07

D. Tritium

I. TOTAL ACTIVITY Ci
RELEASED 8.04+00 8.33+00 4.13+00 2.05+01

2. AVERAGE RELEASE RATE UCi/se]
FOR THE PERIOD 3.32+00 2.76+00 1.71+00 2.61+00



Table 2.2-5

MILLSTONE NUCLEAR POWER STATION - UNIT 02

GASEOUS EFFLUENTS -MIXED RELEASE - CONTINUOUS MODE

Year 1987

I Niclides Released I unit JULY I AUGUST I sPTE.R, I •.•erlyI

1. fission gases ______

Ze-IM C1 _ _ _ _ _____ _ _ _ _

Kr-8r7 11 _ _ _ _ __ _ _ _ _ __ _ _ _ _ _

ar-88 C11 _____ _ __ _ _ _ _ _ _ _ _

Kr-85C Cl _ _ _ _ _ ______ _____

______________ Ci 5.64-01. 2.77+00 3.64+00 6.97+00
ie-133 Ci_ 4-872 L 01 'A 494-n4- 21i±nL 1...9..L. 09

ge-137 C11_ _ _ __ _ _ _ _ _ _ _ _ _

Re15 Cl
cr-9SM Ci _____ _____ _____

Xe-13)m Cl _____ _____

le-131m Ci _____ ______ ______ _____

Ar-37 __ _ _ _ __ __ _ _

Total For Period Ci 4.93+01 3..76+01 4. f.?2±QI
t. lodines__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _. o~dinei131 Ci J~5.72-04 5,14-Q4 1.1-3

iodi ne-133 Ci 6.01-04 7.14-04 4.92-04

3. Particulates

Cr-51 . C __________

Mn-S14 Ci 3.00-07 3.40-07 __________

Fe-59 C11____ __ _ _ _ _ ______ _ _ _ _ _

Co-58 C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Co-60 ci _____ _____ __ ___

Zn-65 __ _ _ __ _____

1-131 C11 q.00
Cs-134 C11
Cs-137 C11______ ______ _____

SR 89 C1 2ý.75-08 'ý:l.35-07 1.* 340 Sý 1.35-07

SR 90 C1 -3.88-08- -4-05-08 z£ 4.02-08 / -n

GROSS cC11 -1.71-07 -t 2,70 5-0- 2.57-07

1--3 C11 3.00+01 1.67+01 1.60+01 62.7
_______________________ C11 _ _ _ _ _ __ _ __ _ _ _ _ _ _ _

_________A -____ C' L______ _____ ____ _____



iadie z.z-5

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS - MIXED RELEASE - CONTINUOUS MODE
Year 1987

SLi Ncides Released UnIt i urel[OCTOBER INOVEMBER DECEMBER To tal

1. fission gases ______

ze-236 Ci ______ I____

cr-85m Cl _____ ______ _____

X0-235 Ci 6.12-01- 3.55-01 1,50 2.12+00
2.433 .C1 2.94+01 -1.86+01 4.+0

Kr- Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

le-137 Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*Xe-12Lm Cl _ _ _ __ _ _ _

Xe-133m Ci ______ _ _ _ _ _ _____ _____

le-121m C ___ _____ ______ _____

fKr-95 0______ ____________

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

Total For Period Ci 3.00+01 1 .90+01 4.20+01 9,00
t. lodines

lo-dine-131 _____ 47 1-04 1~Q.64-03 Ao)n J.2..3..Ag ....
iodine-133 9 nQp- 2.36-04 2.76-0

3. Partic-ulates

Cr-51 . Cl _ _ _ _ _ ______ _____

Mn-54 Cl i____ _____

Fe-59 ___________

Co-58 c _____ _____ _ _ _ _ _

Co-60 ci _____ __ ___

Zn-65 ______ ______ _____

1-131 C11 _____ 1.57-06 .1____ .57-06

Cs-134 Ci ______ _____

Cs-137 Ci ______ 1.61-06 1.61-06

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

H3C1 -8.04+00 8.33+00 4.13+00 2.05+0
Gross Alpha C11 '2.70-07 L-.14-07 --. 90

_____________ l _ý7.31-08- L .79-07 1-7.06-0Q8

Sr-
ft• Pi in nO • i q 1 1- A04Iaw 4-.a L Z -I

~- t ~~I -

_____________________ a



Table 2.2-6

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS - MIXED RELEASE -

Year 1987

BATCH MODE - CONTAINMENT PURGE

Miaclides Released Uni t JULY AUGUST jSEPTEMBER j rtrl

I. fission gases NONE NONE NONE

__ __ _ __ _ __ _ __ _ Ci

Kr-88 _ _ _ _ _ _ _ _ _ _

Xe-135m __ _ _ _ _ _ __ _ _ _ _ _ _ _

Kr-89 __ _ _ _ _ _ _ _ _ _ _

Ye-231m Cl ______ ______

Kr-95 _______ ______

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

Total Iror Period ____ _____ ______ _____

2. lodines ______ ______ ______I Udine-l31 _____ ______ ______ ______ ______

iodint-133 ____________ _______ ______

3. Particulates

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

Mn-54 Ci _____ _____

Fe-59 i _ _ _ _ _ _ _ _

Co-58 ci ___________ __ ___

Co-60 ciC, _____ _____

Ce -144 C

Sr-89 _____ ______ i______ ____

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

C1
. I C1

a.



Table 2.2-6

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS MIXED

Year 1987
RELEASE - BATCH MODE - CONTAINMENT PURGE

j i&clides Released T Unit tjocober jNovember jDecember Quorterly
LTlo tal

1. fission gases
1e-13Z C11 ____________

Kr-87 ti______

Kr-85u C11______

Xe-13~ Ci NONE THIS QUAR .TER ______ _____

lKr-89 Ci _____ _____ _ _ _

__ __ __ __ __ __ _ C11 I_ _ _ _

Xe-135in Cl _____ _____

___ __ __ __ __ Cl _ __ _

Ie-133M Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Xe-131n Cl ____________

Kr-85 _______ ______ _______ ______

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

Total Fer period Cf _____ _____ ______ _____

t. lodines__ _ _ _______ ______ _______ __ ____

tlodine:1 33 CiJ ___11___

3. Particulates

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

Mn-54 Cl _____ _____ _____

Fe-59 Ci ______ __ _ _ _ _ ______ __ _ _ _ _

Co-58 C1 _____ _ _ _ _ _ _ _ _ _ _

Co-60 Ci

Ce-141 __1__I

Sr-89 ______ ______ ____

Sr-90 C11 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

__ __ _ __ __ _ __ __ C _ __ _ _ __ _ __ __ _ __ __ _

TOTAL. C1L
TOTAL_____



Table 2.2-7

MILLSTONE NUCLEAR POWER STATION - UNIT 02

GASEOUS

Year 1987

EFFLUENTS ELEVATED RELEASE - BATCH MODE - WGDT

Pcldes Released- I t JULY AUGUST ISEPTDIBER .....

1. Fission gases NONE NONE NONE

.Kr-87 _ _ _ _

le-1337 __ _ _ _ __ _

le-1312m 
______

Kr-85 _______ _______ _______

Total For Period ____________ ______ _____________

f. Iodines_______ 
______ _______ __ ____

iodine-131 _____ _______ _____________

iod ine-133 _____ _______ ______ ______ ______

3. Particuslates

Cr-51 ti ______ ______ _____

Mn-54 Cl _____ ______ _____

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

Co-58 c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Co-60 CS _ _ _ _ _ ______ _____ _____

1-131__ _ __ _ __ _ Ci 
_ _ _ _ _

Ce-144 Ci _____ _____

Sr-89 Ci _____ ____ ___ - -

Sr-90 Ci ______ ______ _____ _ _ _ _

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

C1
I Cl



Table 2.2-7

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS ELEVATED RELEASE - BATCH MODE - WGDT
Year 1987id,1es Reea.sed -ntI OCTOBER INOVEMBER IDEcMBER I Qo"*e1

1. fission gases

xe-i,. Ci . .
K2r-97 Ci _____ _____ _____ _ _ _ _ _

Kr-85 Ci 1.91-01 1.56-01 8.43-02 4.31-01
Xe-)5 Ci 1.25-03 2.42-04 1.49-03
_____ _ Ci 1.20+00 3.69+00 3.67+00 8.56+00
xrT-89 'Ci

XE-133M Ci 3.13-03 1.13-02 7.08-04 1.51-02
Xe-C3__ C_

Xe-131M Ci 3.10-02 9.97-0"3' 4,46-0. 8.56-02
Total Vi 1.42+00 3.87+00 3.80+00 9.09+00
H-3 jC 2.30-02 2.92-01 3.31-01 6.46-01

Ci
2. 10dines -- , . ,

iodine-131 C_ ,_.
"[- Parc-133 uCt

Cr-51 . ci _____ _ ____

mn-st l______
Fe-59_______ 

_ _ _ _

Co-58 C _____ _____ _____

Co-60 Ci _____ _____ __ ___

Zn-65 ____________

1-131 A Ci _____ _____ _____

r -114L €4
I 4

Cs-137

Ba-140
Ci
C1

*1 I('i- I• ci
C___ __ _1 ___1_ C

Sr-89

Sr-90

TOTAL

C1
Ci
C'

Ci

Ci
LCLf I--



Table 2.3-I

MILLSTONE UNIT No. 3

SU1NATION OF LIQUID EFFLUENT RELEASES

UITS QUARTERLY
JULY AUGUST SEPTEMBER TOTALSYEAR 1987

A. Fission and Activation Products

1. TOTAL ACTIVITY Ci 2.73E-01 7.01E-02 9.10E-02 4.34E-01
RELE.ASED

2. AVERAGE DILUTED
ACTIVITY DURING PERIOD I.73E-09 4.41E-10 5.95E-10 9.23E-I

B. Tritium

1. TOTAL ACTIVITY
RELEASED 17.1 43.6 37.6 98.3

2..-AVE R- !GE DILUTED U)Ci/ =!ACTIVITY DURING PERIOD {.08E-07 2.74E-0 1  2.46E-07 2.09E-0

C. Dissolved and Entrained Gases

1. TOTAL ACTIVITY Ci
RELEASED 2.07E-03 3.2E-03 1.03E-02 1.55E-02

2. AVE".GE DILUTED UCi/Jl
ACTIVITY DURING PERIOD 1.31E-1l 2.01E-11 6.73E-11 3.30E-11

D. Gross Alpha

RELEASED TC1.38E-04 -42.41E-04 2.27E-04 2.02E-0j

E. Volume
1. VOLUM.1-- OF VWA-STE LTRRELEASED LITERS 1.38E+06 2.41E+06 2.27E+06 6.60E+06

2. VOLUME OF DILUTION LITERS
DURING RELEASES 5.91E+09 9.99E+09 9.79E+09 2.57E+I0

3. VOLUXE OF DILUTION LITERS -.58E+11 1.59E+II 1.53E+11 4.70E+11
DURING TIME PERIOD



Table 2.3-1

?fILLSTQNZ UNIT N4o. 3

SUMMiATION OF LIQUID EFFLUENT RELEASES

E[UNITS I -QUA~REKLY1IOCTOBER NOVEKBER IDECEM!BER TOTALS_YLAI 1987

A. Fission and Activation Products
1. TOTAL ACTIVITY CRTLEASE V 9.19E-02 3.47E--01 7.77E-01 1.22E+00

2. AVERAGE DILUTED
ACTIVITY DURING PERIOD UCl/mi 5.78E-10 4.40E-o6 1.11E-00 3.97E-09

3. TritiumII. TOTAL ACTIVITY
RELEASED

•2.•AVERAG. DILUTED
ACTIVITY DURING PERIOD

C. Dissolved and Entrained Cases
1. TOTAL ACTIVITY

RELEASE 3.83E-02 3.71E-01 3.07E-04 4.!OE-01

2. AVERAGE DILUTED
ACTIVITY DURING PERIOD U(i/ml 2.41E-10 4.81E-09 4.37E-12 1.34E-09

D. Gross Alpha

14 TO:AL ACTIVITY i
RELEASED .51E-04 1ý2.82E-04 1..6OE-04_. .99E-04

E. Volume
I. VOLUX.E OF WASTE LITERS

RZLEASED 3 .b'E06 2.82E06 1.64E06 7.97E06

2. VOLLI.' OF DILL'TION LITERSDURING RELEASES LTRDURN EESS1.62EI0 1.21E10 6.37E10 9.20E10

3. VOLL.x. DY DILUTION
XEOF DIPLUTION LITERS 1.59E+II 7.72E+l0 7.03E+10 3.07E+I1

DURI1NG TIMIE PERIODI___________



Table 2.3-2

MILLSTONE UNIT No. 3

LIQUID EFFLUENTS - CONTINUOUS

STEAM GENERATOR BLOWDOWN
Year 1987

Nuclides Released Unit JULY AUGUST Q tSEPTEMBER rtl

Cr-51 Ci

Mn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci

1-131 Ci ..

1-133 Ci NO DISCHA GES

1-135 Ci
Cs-134 Ci

Cs-137 Ci

Mo-99 C

Ce-141 

T

Zn -65 Ci

Fe-59 Ci I

ci

Fe-55 Ci I

Sr-89 Ci

$r.- C?0 c i

Total Activity C_

Xe-133 Ci
Xf!-335Ci

Xe-135 CI

Ci
Ci

H-3 Ci

. .~ . . *. . . . . .



Table 2.3-2

Year 1987

XILLSTOnL v?17 No. 3

LIQVID ETTLUENrS - CON7Ih-OUS
STLM GENLRATOR ILOWDOWN

FNUc IidesRlae UTit OCTOBER NOVL-KBER DECEMBER

No discharges this quarter

cT-51 . .i

Tc-99Y. Ci
C,4-0-5 6 Cl
Co-60• " • ,
1-131 Ci

1-133 ci

Cs-135 Cl

CO-137 ci

KO-99 9C

C,.-141 r

T-e 3: - _ __ ___......__ __ ___. ... __ I __ _ _ _ _

__-'L 1 _

_ II___

7:___ . ___ ___ ___1

ST-8, _ _______ ,, ______ _ i -- _ ________

X,-133 c.,l_

X - - i I - I I

Xe-13 M c_,

__ _ _ _ _ _ _ __ _ _ _ _ _ __ -- __ _ _ _ _ _ _ _ _ _

F-3 v
_ _ S 4 _ _ I

_ _ -_ _ _ _ _ _ _ __ _ _ _ I I



Table 2.3-3

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH - LWSYear 1987

Quarerly

Nuclides Released Unit JULY AUGUST JSEPTEMBER QuarTotal

Cr-51 Ci

Mn-54 Ci 1.92E-02 1.09E-02 2.22E-02 5.23E-02

Tc-99M Ci 1.60E-04 1.60E-04

Co-58 Ci 2.03E-01 4.OSE-02 2.66E-02 2.7E-01

Co-60 Ci 1.73E-02 9.17E-03 1.88E-02 4.53E-02

1-131 Ci 4.16E-04 2.48E-05 2.31E-03 2.75E-03

1-133 Ci 4.7E-04 4.7E-04

1-135 Ci

Cs-134 Ci 1-01E-02 2.54E-03 3.27E-03 l.59E-02

Cs-137 Ci 1.45E-02 3.92E-03 4.89E-03 2.33E-02

CS-136 Ci 3.17E-05 3.17E-O0

Ce-lid

Ce-ILL __

Zn-65 ¢i

Fe-59 Ci

1'a-24 ¢i 5.3E-03 1.S5F-03 5.3-ýF LQ-n3 T -n2-1 I
CO-57 Ci 6.76E-04 2.17E-04 4.16E-04 1.31E-03
NB-95 Ci 6.95E-04 3.72E-04 6.14E-04 1.68E-03

ZR-95 Ci 2.i]E-05 1.37E-04 5.33E-05 2.14E-04

SB-125 Ci 1. l.93<-0 6.9F-fL -
Fe-55 Ci 1.65E-03 12.41E-03 5.44E-03 7.09E-03

Sr-E9 ci 1.06E-04 ]•7.22E-5 '!9.06E-05 1 .0 6-0 1',
St-O Ci- ___1._38E-05 9L 2.41E-05 2.27E-05 E2.02E-05

Total Activity ci 2.73E-01 I 7.01E-02 9.10E-02 4.34--01

Xe-133 ci 9.46E-0/ 1.61E-03 3.98E-0l 6.5LF-nj

X _, _ 13 cl 1.12E-03 1.59E-03 1.63E-03 4.34E-03
Xe-135M c

KR-85 Ci 4.66E-03 4.66E-03

Total. Ci 2.07E-03 3.2E-03 I 3 2i -•ils55w2
F,-3 Ci 17.1 43.57 I37.6 198.3



Table 2.3-3

K11LSTO?4E UIT No. 3

LIQUID RAD WASTE E'1lUENTS . IATCH . LWSYear 1987

[Nuclides Released Unitg OCTOBER NOVEMBER DECEMBER Qu~arterlyAC-110, 3.41E-04__ 1.41E-03 1.75E-03

Cr-_ aCi 5.27E-0 2.49E-02_ 3.02E-0

mn-54 Ci 2.19E-02 7.16E-0 8.38E-02 1.77E-01
Tc-99M Ci 1.56E-05 1.56E-05

C-58 CL 3.361-_02 -,7 -•0 5

Co-60 C1 1.68E-02 1.17E-02 4.69E-02 7,54E-01

2-131 Ci 2.93E-02 2.62E-02 2.42E-03t 3.16E-02

1-133 Ci 8.42E-04 5.23!-04 1, 37!r-01

SB-125 Ci 4.44E-05 1.25E-03 2.92i -m3 & q.r-0 _•
Ce-134 Ci 3.36E-03 1.76E-02 6.49E-03 2.75E-Q2

Cs-137 Ci 5.39E-03 1.75E-02 9.16E-03 -1
_ B-97 __ 4.9E-04 1.89E-03 2.38E-03

ZR-95 2.59E-05 2.95E-05 2.57E-03 2.63E-03

CS-136 __ _' 3.29E-03 3.29r-03

Z n- 6 5 _ __ 2 . 1 5 E- 0 4 6 . 72 E - 04 A. -4 7 - 0 L

re-59 __ 7 981E-03 6.7iE-031 1.47E-02

CO-57 Ci 3.34E-04 9.73E-05 1.21E-03 1.64E-03

Na-24 Ci 5.74E-03 2.37E-04_ S. 21-0 6.07E-03

RPB-88 c1 3.60Z-04 _ _ . 0i-L

Y-88 Ci 1.71E-05 1.71E-05

NB-95 -Cj 3.25E-04 6.05E-04 5.92E-03 6.85E-03]

SR-92 _1 1.06E-,04 3.78E-0o4 4E .0

Sr-89 ICi 2.07E-041 1.52F-04 j05 6-2

____________ C1 !7.03E-05 ý2. k2E-05_ ~1 .15E-05 .110E-%4

FE-55 . ..... !L3.51E-03 14 - OE-03 1.52E-02J_2.00O-C
I oa ciivC -9-.19-0" I~ 147r0 7 "7`-01 1 IU

XE-131Y 2.96E______2.96E.02 96 E-03
KR.-85M ____ 1.17E-05-- ________5

X. -133 I 1~ 3.46E-02 3.65E-01 2.411:-04f 4.00!:-01

e13 1 3.37E-03 9.05S-04 4.28E-03

XE-133v. 2.80E-04J1 1. 73'Z-03 I _____2.01F-03

____________-Ci 3.83---02 13.711-01 f 3.07E-041 4.09E-01

E- _____ 49.0 k~3.7 4.73 177.4

Alpha l4h ~3.51E-04 92.82E-04 -IC.l.6E-04 :!.7.99E-04



Table 2.3-4

MILLSTONE UNIT No. 3

LIQUID RAD WASTE EFFLUENTS - BATCH

CPF WASTE NEUTRALIZING SUMPS
Year 1987

Nuclides Released Unit JULY AUGUST SEPT EMBER Quarte•ly

Cr-51 Ci

Mn-54 Ci

Tc-99M Ci

Co-58 Ci

Co-60 Ci

1-131 Ci NO DISCHYRGES

1-133 Ci

1-135 Ci

Cs-134 Ci

Cs-137 Ci

Mo-99 4,__ __ __ ___ __ __ . . ... __ _ I__ _ __

Ce-141 
__

Ce-ILL ¢i .

Zn-65 Ci I
Fe-59 Ci .. ..._• _

f¢i _ ._._
Ci

Ci

Ci

Ci

• Pe~55 Ci

Sr-89 Ci

r-pO ci
Total Activity Ci I

Xe-133 Ci

Xe-135 Ci
Xe-135M Ci

ci

Ci
-' ' __ _ _ _ _ _ __-_ _ _ _ _ _ _

Ci I
Ci



Table 2.3-4

Year 1987 LIQUID

CPT

MILLSTONE UNIT No. 3

PAD WASTE EMVUL1TS - 3ATCEI

IWASTt Xn7tTRALIZING StVXS

Fuf±lides Released- Utit OCTOBER NOV EMBER DECE Qu arte-

No discharges this quarter

CT-5 i ci

iCi

Te-99M CL

Co-60 Ci__

2-133 Cit

1-135 C i
Cs-134 C:i

Co-137 Ci

M4o-99

-ILL

zn-65 •
Ci

_ _ __e~ _A: v y _ _ _ ___

Fe- 15 5

Xe-135M I

_ _ _ _ _ _ w _ _ __ I _

Ic:
-c!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ : t- _ _ _ _ _ _ _ _ _ _ _ _ _



Table 2.3-5

MILLSTONE UNIT No. 3

SUMMATION OF GASEOUS EFFLUENT RELEASES

ITEAR 1987

A. Fission and Activation Gases

1. TOTAL ACTIVITY Ci
RELEASED -0- -0- 1.43E-02 1.43E-02

2. AVERAGE RELEASE FATE UCi/sec -0- -0- 5.91E-03 1.82E-03
FOR TEE PERIOD

B. Iodines
1. TOTAL 1-131 ACTIVITY

.TOAL1-3 AICi 1.96E-07 6.38E-06 1.16E-05 1.S2E-05
RE-LEASED

2. AVERAGE RELEASE TkE UCi/sec 6.49E-08 2.64E-06 4.79E-06 2.31E-06
FOR THEPERIOD

C. Particulates

1. TOTAL PARTICULATE Ci 1.33E-05 I2.27E-06 2.0E-06
ACTIVITY RELEASED CO33!-05

2. AVERAGE RELEASE RATE UCi/sec 4.39E-06 49.37E-07 Z 8.26E-07 1.69E-06
FOR THE PERIOD 1

3. TOTA2 GROSS ALPHA
ACTIVITYCi 8.05E-07 3.28E-7 6.49E-07 4 5.9'4E-07

D. Tritium

1. TOTAL ACTIVITY Ci 4.82 ( 2.82 4.4.0 4.82RELEASED

2. AVERAGE RELEASE RATE UCi/sec 1.59 4 1.17 4 1.65 6.13E-01
FOR THE PERIOD



Table 2.3-5

MZLLSTONE UNIT No. 3

SUMhATION OF CASEOUS EFFLUENT RELEASES

TEA.R 1987

A T-f J a A 0.4.9 0.4.. p, ...

1 ELWATVC 8.61E-03 4.55E--01 3.27E-02 4.55Z-01

2. AVERAGE D MASE kATE Uci/sec

2.OR TEE PESIOD 2.93E-03 1.88E+01 1.35E-02 6.27E00

B. :odi.__
11. TOTAL 1-131 ACTIVITY

RELEA.SED
ci 2.95E-04 1. 14E- 03 1.04E-04 1.54:-03

4

I - AVERAGE RELEASE RATE
FOR THE PERIOD Suci/aec 1.OOE-04 4.71E-04 4.30E-05 2 . 05E-04

C. Particulates

. TOTAL PARTICULATE C 14
ACTIVITY RELLASED 1.23E-04 2.94E-04 2.13Z-03 2.55E-03

2. AVERAGE RELEASE RATE UCi/sec
FOR THE PERIOD 4.18E-05 1.21E-04 8.80E-04 3.48r-04

3. TOTAL. GROSS ALPHAACTITY ROSSEDCti 1.11-08 3.76E-09 2.02E-09 1.69E-C8
ACTIVITY RELASED

D. Tr±~t ! _______u______ ______

11. TOTAL ACTIVZTY
I RELEASMD ci _45.62Eoo 1.55100 7.83E00 9.38EOO

1

* AVERAGE RELEASE RATE
FOR THE PERIOD

UCi/sec 41.191Eoo 6.40-E-01 3.24E00 1.29E00
|
_________________________ _______ ___________ .1 ___________ 1I



MILLSTONE

Table 2.3-6

UNIT No. 3 - GASEOUS EFFLUENT

NORMAL VENTILATION

- COhTINUOUS

Year 1987

kiclids Relesed 'JLY Qur terly
.L lde -el-asI Unit *UYAUGUST SEPTEMBER toa

1. Fission gases ____

_______ ______ ______ ci _ _ _ _ _

"~S ci _____ __ ___

Xr-S5= Ci _____

Ie-135 ci _____ _ _ _ _ _ _ ____

Xe-137M ci _ _ _ _ _ _ _ _ _ _ _ _ _ _

Xe-131m Ci _____ ______ ______ _ ____

A---37 _______ _ _ __ _ _ _ _ _ _ _ __ _ ______

Tottl Fcr Period ci ______ ______ ___ ____

2. W in~res _ _ _ _ _ _ _ _ _ _ _ _ _____ _____1(dn-3 i Iý 2-E0 .8 -6 1.17E-05 T._______

iodrr-13 Ci 1 . 4E05 4.__ _ 5:8E-061 1.17E-05 1 .1 05

3. ParticulAtes

Cr-Si .i _____ __________

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

Co-58 c

Co-60 ci ______ ______ _____

Zn-65 ______ _ _ _ _ _ _ _____

1-131 ci _____ ______ ______ _ ___

Cs-13L4 cl _____ ______ _____ _

Cs-137 ci _____ _____

Ce-144 Ci.______ _____ _ ____

Y-88 cL 1.30E-051_____ _____ _____

Sr-89 C .1.56E-06 1.I61E-06 !56.61T.-.0} L6 D.=0-

Sr-90
Total

H3
Alpha

Ci :ý-3.99E-07 !!ý 6. 4 4 Fý-T) 71 !g-'- 1. 6 1 E-0 7

c i

c i

1.30E-05

4.75

4- 2..25E-0O

_• 2.76

'ý1 . 77E-06

-'3 .99

:!4. 01 E-07

1.-30L-05

4 .75 __

Ci 4 7.98E-07 4 3.22E-07 -:66.42E-07 :ý5.87E-O7



Tahi:e* 2.3- 6
KIL&SOK WTIT No 3~ C ASEbius 2?IUE

- cOlqTZflUOUS

Yoar 1987
XoXMAL VE3IILATIOW

FZC iesRuleased JUnit OCTOBER I NOVDM3ER j bECEKBER OjrerY

1. Fisson ,lei
Zii5 3_62E_013.62E_0

_______ ______ ______ ci _ _ _ _ _ _ _ _ _ _

cl _ _ _ _ _ _ _ _ _ _

k48 ~~~~~cl _____ _____

M W_ _ _ __ _ _ _ _ F,- ________ 3.2 + i __ _ _ 3.62E4.01

___ ___ ___ ___ ___ Ci 2__94E _04 _1_ 1E_3______ cir n

__________________ I ___________ J ______ _______1____-t r15r ý

Mnti4 Yc'i 2.2g-d Ci1-E 5' 1,2. 4 3.62E4.O

Co-60 l 1.1E-04 113E-0
lo~n..~ ]Cl ~ 'N4

3. -131~Ite

C9-234______ _____ 57EO 57EO

Ce-I L4_ ________ ______

Nb-95 __________ I -t)

Sr-89 Cl L8S.OIE-O7 .~9.61E-o7 5ý.60E-o6 !ý3 5EQ
Sr-90 ti 1E.21g-Q7 V=2-56!:,-0 1ý.2-7 ý. ,00ý--
Total. ci 1.20E-04 I2..94E-04 11.91E-03 2 .33E=-

I H-3 cl ý5.52E-00 •.6.90•-01 j.83E00

Alpha Ci _4-6.43E-07 Ci ~6~3E- A ~8.12E-07gk7.43r-O07



Table 2.3-7

MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT - CONTINUOUS

ESF BUILDING VENTILATION
Year 1987

( 9*clides Released U tnit I -JULY JAUGUST ISPEBER Quarterly

1.fission gases

Xr-85m Ci _ ____

Xe-135 cl _____ ______ _____

ie____________ ci _ ____ 1.43E-02 1. 43E-092

7.e-132n _____ ci l4E0 1 1l3-

Total Fc- Period Ci j_____ 1._____ 43E___ 02_ 1 1. .3 F

2. lodines2

*1odim~-131 Ci 1 196E-07 'ý l.855E071!ý-.71E-07 1l.-9 (E-07

j lrdine-133 f ci 1.T:T4-O 4E l.79E0 7 Z2. 7E-0 7 1.4-,/E-07J

3. PartiUlAteS

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

Hn-__ __ _ __ _ __ _ Ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fe-59 ci _________ ___

Co-5B ci 2.59E-07 ___ ________ 2.59E-07

Co~-60 Ci ______ ______ _____

Zn-65 ______ ______ _ _ _ _ _

1-131 Cl ______ ______ _____ ____

Cs-131s ci ______ ______ _ _ _ _

Cs-137 Ci _____ _____ _____ _ ____

Ba-1140 Ci _____ _____ _ _ _ _ _ _ _ _ _ _

Ce-141 Ci _____ _ ____

Ce-141. Ci _____ _____ _____ _ ____

cl I _ _ _ _ _ _ _ _ _ _

_____ _____ _____ _____ Ci _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Sr-89 Ci 1.l.85E-08 !ýl.t9E-OS 2.2E-08 _:i1.S5r-O,'

Sr-90 ci !ý3.69E-09 e_,3.71E-O9 _ 4 _2.2E-09 :ý3.21T-O9'
Total ci

1H3 ci

2.5917-07 !1.86i-O-8 ~2.4E-O018 2 .59F-07
75E0 --6 ..4E-0 'l.1E-_1

-17.38E-09 46.69E-09 99 a' 9.7.16_1-09Alpha Ci



Table 2.3-.7

XILLJTO1NE UNIT Mo. 3 -GASEOUS EMTU=~

Year 1987 OF? BUILDING VENTILATION

CONTINUOUS

ow~cfdos Release unlilt OCTOBER] NOVM3ER I DECEMBER ~~

1.fission Itme

ti 8.-61E-03 9.30E-01 3.27E-02 9.71E-01

Total Vo %.c±... Ie _8.61E- =3- 9.30E-01 -3.27.E-02 . 9.1-o
2. bdiftE3

4.dln.-¶SI I cii ~ ¶t~A~C 1
4od ri nwl11 I __________ __1_.3 1 -0 1 _______Ilr n' I ýr

Cr-Si ~~Ci 2.27E-06 _____760-0

-r5 7.60E-07 7. 60E-07
____ .j_5.61E__06_5.77EC07

Co-58 ci 1..86E-06- 9 .50E-07 -2. OSE-04 2.11E-94~
COO-60 ci 1. 29E-06 -7.90E-06 5.08E-06 6.45F,-06
2tn-65 _ _ _ _ _ _ ______ _ _ _ _ _

-Cs-234 ______ __ _ _ _ _

Co-137 Cl _____

1&-140 ci _____ _____ _____

Co-57 2.70_07 J._7E-0

_______ ______ ______ C' _ __ _

Sr-89 ti I 84E-06 47 .13E-09 .4E0_A ED

ST-90 ti Q~ .,2. 72 E-09 . -

Total ti 3.31E-06 l.OSE-07 2.20E.-04
H- i Jýý.O3E-01 1.55E00 .07E-01

Alpha Alpha l1.l1E-08 3.76E-09 2.02E-09 l6EO1.69E-09



Table 2.3-8

MILLSTONE UNIT No. 3 - BATCH

CONTAINMENT DRAWDOWN
Year 1987

.Nuclides Released Unit JULY AUGUST 1 SEPTEMBER Qiarterly I

1. Fission gases

Kr-87 Cit

ra,..8.•_Ci

xe-135 Ci
ie-1.33 Ci

Kr-._9 .. _C_ NO DISCHARGES

X•e-17 C_

Xe-i1 35M ____ ______ _____

Xe-133= C_

.A.r3"7 ¢i

Total F"r Feriod Ci I
2. lodines_____ ______ _______ _ _ _ _ _ _ __ ____..

1 icdi ne-131 I Ci t I I I
SO~1 r~e-1~3 I Ci _____ *______I____

3. Particulates

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

Y - LCi __ _ _ __ _ _ __ _ _ __ _ _

Fe-59 Cl _____ _____ _____

Co-58 Cl _____ _____ _____ _____

Co-60 ci _ _ _ _ _ _____ _____ __ ___

Zn-65 Ca. _____ _____

1-131 Ci __ ___

Cs-1314 Ci _ _ _ _ ______

Cs-137 ci _ ____

Ba-140 Ci _____ _ ____

Ce-ltd 0l ___________

Ce-1L44 Ci ______ _ _ __ _ _ _ _ _ _ _

TOTAL Cl _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

______ _____ _____ _____ Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

1 1-3 Ci
I I

Ci



Table 2.3-8

ILLSTO.E UIT No. 3 - BATCH

COIqTAINMW DRAWDOW
Year 1987

~c1de5Ralai.d U1It OCTBZR NOVEMBER DECEMBER

1. I g laem No discharges this quarter

IL,,. t ,CI €fr- .l _ ______ ______

XII- I5 ! Ct

0439 cl _ _

14.-I?," €Cl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Z.41 I CI _ _ __ _ _ _ _ _ _
C,,',-8 ,5 .. t_.

zz,-•3 . . . .__ ___ _ ___,.,__

IP4

F., t...S.L.i I________ ________I________
ISMIR&I

3. Part14ulates
_ I I ---l 3 1 I

Cr-51 V_1
"m-n .5 A CI

Fe-39 CI_ _..... . -Co-SB Cl ..... _ _ __ _ __ __ _ __ _

CO-60 €l

1-131 €-

Cs-137 Ci
) a-ikO CI _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

TOTAL C _

Ci•

- ---
C, .-- - - -

Ci
- -



Table 2.3-9

MILLSTONE UNIT Wo. 3 - BATCH

CONTAINMENT PURGES
Year 1987

L a klides Released Unit JULY AUGUST SEPTEMBER

1. Fission gases ____

__ __ _ __ __ _ __ _ Cl ___ __ __

Kra-97 cl ______ _____

Kx.-98 Il c_____ ______ _ _ __ _ ____

Lr~-8.5-m c i _ _ _ _ _ _ _ _ _ _ _____

Xa.-135 c i ______ _____ ____

*rF1 C NO DISCHAkRGES

__ __ _ __ __ _ __ _ C7 __ _ __ _ __ _ __

Xe-35M Ci _____ __ ___

L-e=Ci

Xe-133-- Ci ______ ____

Xe-131n Cl _____ _____

K~r-85 _______ ______ _______ ______

kh r_____

Tot.lFr1 Per Fe od ci ______ ______ _____________

iodine-133 cI__ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _-

Fe-59 0_____ _ _ __ _ ______

Co-58 c

Co-60 ci _____ _ _ _ _ _ _____ __ ___

Zn -65 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1-131 ci _____ _____ _ ___

Cs-131s ci ______ ______ _____

Cs-137 ci _____ _____

Ba-14O Ci ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ce-141 Ci _____ _____

Ce-141 i ci _ ____

-C1-

TOTAL ci _____ _ _ _ _ _ __

______ _____ _____ _____ ci _ _ _ _ _ _ _ _ _

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

H-3 Cl ____ ______ _____

-1 c i ______ _____ _____ __



Table 2-3-9..

KILLSTONE MNIT No. 3 - ATCH
COXWWMEN~T PURGES

Year 1987

Ijclitds Released Ont CTOBER NOVDIER IDECEMBER] Qu"T
Fission vise

1. F 4a ler ga . _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

_______________ Cl ____ 1.59E-01 ______ 1.59E-01
ci 7.74E00 7.74E00_

K.?-,, Ci t_____ _____ _ _ _ _

__ __ __ __ __ __ _ Cl _ _ _ _ _ _ _ _ _ _ _ _

* eI CI __ _ __ _ __ _ _ __ _ __ _

b:'wS Cl _____ __ ___

29-233M __ _ _ _ _ - - .,. QQi.

1e-12~ _______ 7.74~E-02 ___0__

c __ ____ 2.41E-01 
4_____

A".-

mi t 7 I tIlL P4l 8. 32E00 8.32E00 I- **. F Vt * W* - nflii. ~ 4 p.9 -MIO

iodine-133 ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ci _______1__ 1..1E-06 1.____ 2.I1E-06

_______________ ci 2. 16E-0.6 ____ _ 24 16F-0

1-131 -l - -
CS _ __ ___ __ Cl

Ce-137__ __ __ -cL12 -3 _ __ _ _



Table 2.3-10

MILLSTONE UNIT No. 3 - CONTINUOUS

TURBINE GLAND SEALING SYSTEM EXHAUST
Year 1987

I hiclides Released I unit I SJULY " AUGUST SEPTEMBER iarterly

1. Fission gases

Xr-87 Ci

XE-135 Ci ________ ____

CI-e 'i O DISCHARG-.S______

Xe--137 ci _ _ _ _ _ _ _ _ _ _

Xe-175= ci ______ _____ _____

Xe-131n . Ci ______ ______ ______ _____

Total Fc- Peio ci ______ ______

iocfirne-133 jci V______
3. Farticulates

Cr-5i ci _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

Co-58 ci _____ _____ __ ___

Co-6D ci _ _ _ _ _ ______ _ _ _ _ _

Zn-65 ______ ______

1-131 ci _____ _____ _ ___

Cs-1314 ci _____

Cs-137 Ci ______

Ba-140 ci ______ ____

Ce-141 ci
Ce-144 ci _ ____

TOTAL CI _____ _____

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

Ci

ci . . 4- ---
4 -I -6 4 4

Ci

, . . •.. • . .. . . . .. .. .



Table 2.3-10

KILLSTON1 UNZT No. 3 - CONTrINUOUS

TURB~INE GLAST SEALING SYSTEX EOIAUST
Yasr 1987

hiclidel Releaied IMit OCTOBER,. NOV-v.BER ]DECEMBER QJ~7)

vissfn lamNo discharges this quarter

Ci _ _ _ _ _

C1 _ _ _ _ _

_______________________ Cl i _ _ _ _ _ _ _ _ _ _

I . Iodine%1 3C ____________

3. Partigalates

Znf5- -

1-131 ________ __ _ _ _

Cs-13L Ci __ ___-

C9-137 Ci _____ _ ____

3a-14O - cl ______

Ce-144 C1 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

TOTAL C1 _____ _____

Ci _ _ _ _ _ _

I1 C i , _____________ - 1-- ---



Table 2.3-Il

MILLSTONE UNIT No. 3 - BATCH

MAIN CONDENSER MECHANICAL VACUUM PUMP EXHAUST
Year 1987

L muclldes Released Unit XULY JAUGUST ISEPTEMBER I Toaltr

1. Fission gases____ _______ ______

KrIs I_ _ _ _ _ __ _ _ _ _ _ _ _ _ _

__ __ __ __ __ _ C i _ _ _ _ NO DISCHARG'-S _ _

Ze--125= cI _______ _____

XI e_ _ _ _ -_ _ _ _ I c ___

Total Tor Period ci _____ _____ _____
2. Ic'dines _ _ _ _ _ _ _ _ _ _ _

iodine-i 33 ci _____

3. Particuilates

Cr-5i . ci _ _ _ _ _ _____

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

Fe-59 S1 ______

CO-58 ci ____ _ __ ___

Co-60 ci _ _ _ _ _ _ ____________ _ _ _ _ _

Zn-65 
________ LE E__________

1-131 C4
1- 3 -. 111

Cs-] 34
Cs-137

Ba-140

t . _ _ __ _4i

ci
Cl 7

1 1 T -Y
Ce-141
Ce-1/44

TOTAL

N
-. J +-

Ci

ci

ci
.1 .1 4 I

I- ICl
ci _

ci



Table 2.3-11

MIL.LSTONE UNIT lNo. 3 - ZATCE

year 1987 MAIN CONDENSER mzCL4NICAL VACUUM PUMP EXHAUST

[hic1fdos Released Unit OCTOBER NOVEMBER YECBER

Fisson gsesNo discharges this quarter

X * WC1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

& r7C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I,-I ___1_

"e-% __ _ _ _ _ _ __ __1_ _ _ __ _ _ _ _ _

Toi~ Pt ~t. ________ ______1

2. edr~e _ __ ___ __ __ ___ __ _ ___ __ __

Arln- '3 E______ _______

C-51% hy? _______ _____

io if-1L 31_______

Co-60 ______ ____________

Zn~-65 _______ ______ ______

1-131____ __

CS-134 l_____
Cs-137 cl _ _ _ _ _ _____ _____

3&-140 C1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CO-141 C1 _ _ _ _ _ _ _ _ _ _ _ _____ _ _ _ _ _

Ce-1L.4 C1 _____ _____ _____ _____

TOTAL l_____ -

_ _ _ _ _ _ _ _ _ _ _. ...........-

e 4
I ~-j - I .4

(.4



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 3polyurethane high integrity container

202 ft 3 polyurethane high integriry container
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT I

JULY 1, 1987 - DECEMBER 31, 1987

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

Spent Resins, Filter Sludges, M3  8.31EI
a) Evaporator Bottoms, Etc. Ci 4.65E2 2.5EI

(CNSI)

Dry Compressable Waste,
b) Contaminated Equipment,

Etc.

Burial

(SEG)
Ci

4.67E0
5.61E-1 2.5E1

Super
Compaction

M
3

Ci
See

4.69E2
1.28E0

Page 10 (SEG) Burial
2.5E1

Data

Irradiated Components,
c) Control Rods, Etc.

M
3

Ci N/A N/A

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.

Nuclide (%)

H3  1.06E-2

C1 4  2.45E0

Cr51 2.08E-1

Mn5 4  1.07E1

Fe 5 5  2.31EI
KL ro

Fe 4.12E-1

Co
5 7

1.07E-2

Co
5 8

1 .21E0

Co 60 2.73EI
Co6 0 2.73E1
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W Nuclide (M)
Ni 6 3  3.08E0

Zn6 5  9.85E0

Sr 8 9  2.74E-3

Sr90 1.05E-1

Sb 1 2 4  1.23E-2

Tc 9 9  6.62E-3

Ru1 0 3  1.72E-3

1 131 4.08E-2

Cs 1 3 4  9.60E-1

Cs1 3 7  2.03EI

Ba1 4 0  6.03E-2
La140 3.59E-2

Ce 1 4  9.55E-3

Pu 2 3 8  1.84E-3
pu239 6.22E-4

Pu 2 4 1  1.53E-1

I Am241 1.91E-3
Cm2 4 2  

1.68E-4.

Cm2 4 4  4.01E-3

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide (%)

Mn5 4  2.84E1

Fe55 2.49E0

Co5 8  7.11E-i

Co6 0  6.60EI

Ni 6 3  4.52E-2

Sr 9 0  2.05E-2

Tc 9 9  1.53E-4

Cs 1 3 7 2.38E0
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b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide

Mn
5 4

Fe55

Co
5 8

Co
6 0

Ni
6 3

Sr
9 0

Tc
9 9

Cs1
3 7

(M)
2.64E1

2.58E0

4.71E-1

6.82EI

4.67E-2

4.83E-3

4.83E-3

2.29E0

3. Solid Waste Disposition

Number of Shipments

17

10

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 2

JULY 1, 1987 - DECEMBER 31, 1987

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

Spent Resins, Filter Sludges, M3  3.41E0
a) Evaporator Bottoms, Etc. Ci 9.95E1 2.5EI

(CNSI).

Dry Compressable Waste,
b) Contaminated Equipment,

Etc.

Burial

(SEG)
Super

Compaction

M -i
Ci

1. 17E0
1.40E-1 2.5E1

M
3

Ci
See PaRe 10

8.21EI
4.86E-1

(SEG) Burial
2.5EI

Data

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  5. OOE-3

C 1 4  1. 71E-2

Mn5 4  1 38E0

Fe 5 5  1 .92E1

Co 5 7 1. 99E-1

Co 58 3. 52E0

Co
6 0

4. 92EI

Ni
6 3

1 .96EI

Sr 90 2.09E-1
Sr9 0 2. 09E-1
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p Nuclide (%)Tc 9 9  1. 13E-2

Sb 6.33E-1

1 129 1.19E-4

Cs 1 3 4  1.09EO

Cs 1 3 7  4.99E0

Pu 2 3 8  9.47E-5

Pu 2 3 9  2.65E-3

Pu 2 4 1  7.33E-3
Am241 5.20E-5

Cm 242 6.72E-6

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide (%)

Mn5 4  2.84E1

Fe 5 5  2.49E0

Co5 8  7.11E-1

Co6 0  6.60E1

Ni 6 3  4.52E-2

Sr 9 0  2.05E-3

Tc99 1.53E-4

Cs1 3 7 2.30E0

.b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide (%)

Fe55 3.15E0

Co5 8  2.10EI

Co6 0 5.92EI

Ni
6 3

Sr
9 0

Tc
9 9

Cs
134

Cs
13 7

1.92E0

4.94E-3

8.03E-2

2.99E0

1.17EI
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Solid Waste Disposition

Number of Shipments

1

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

JULY 1, 1987 - DECEMBER 31, 1987

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

Spent Resins, Filter Sludges, M3  7.50E0
a) Evaporator Bottoms, Etc. Ci 5.01EI 2.5EI

(CNSI)(C ) M 3 5.32E0
Burial M53E

Dry Compressable Waste, Ci 2.76E0 2.5EI
b) Contaminated Equipment, (SEG)

Etc. Super M 8.01E1
Compaction Ci 1.19E0 2.5EI

See Page 10 (SEG) Burial Data

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 (%)

H 3 8.31E-3

Cr 5 1  5.05E-2

Mn5 4  1.26EI

Fe55 9.84E0

Fe 5 9 ].36E-2

Co
5 7

4.78E-1

Co
5 8

5.40El

Co 60 1.19EI
Co6 0 1. 19E1
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WNuclide (%)

Ni 6 3  1.13EI

Zn6 5  2.58E-2

Sr89 2.21E-2

Sr9 0  1.62E-2

Nb95 7.33E-2

Zr 9 5  3.39E-2

Tc 9 9  1.28E-3

Sb1 2 5  1.75E-2

CS134 1.25E-2

Cs137 3.87E-2

pu239 6.39E-5

Pu 2 4 1  6.87E-3
Am241 2.46E-5

Cm2 4 4  8.35E-6

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Burial)

Nuclide (%)

Cr51 2.04E1

Mn5 4  3.47E0

Fe 5 5  5.17E0

Fe 5 9  4.60E0

Co5 8  6.OOE1

Co6 0  5.07E0

Ni6 3  2.10E-I

Nb95 1.05E0

b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide (%)

Cr51 2.89E0

Mn54 4.87E0

Fe55 4.70E0



Page 9 of 10

Nuclide

Fe
5 9

Co
5 8

Co
6 0

Ni
6 3

Nb
9 5

Zr
9 5

(%)

1 .20E0

8.03E1

4.61EO

1.92E-1

7.38E-1

4.85E-1

3. Solid Waste Disposition

Number of Shipments

3

4

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

SEG does not designate waste as Unit 1, 2
from Millstone. RXHD has broken down waste
shipped, from each unit.

or 3. SEG designates waste as
burial as proportional to waste

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

M3 SHIPPED
TO SEG

2.76E2

REDUCED M3

BURIED

5.79E1

C1
BURIED

2.35E-1

The following breakdown is of (11) shipments that contained vaste from the

(3) station units:

M3 SPIPPED
TO SEG

REDUCED M3

BURIED

Ci
BURTED

3.55F2 1.91E2 I .37E0



4.0 SUPPLEMENTAL INFORMATION

A. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

4.1 Gaseous Releases

a. Unit I Stack - Gaseous Releases

(1) Fission and Activiation 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 holdip

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 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 gamma

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 particula:es,

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 I

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 I 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 to 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

startup. 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 analyzed for tritium. Isotopic

concentrations are multiplied 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 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 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: 213 25

b. Total Time: (Min.) 24,572 64,31

c. Maximum Time: (Min.) 920 99:

d. Average Time: (Min.) 115 25(

e. Minimum Time: (Min.) 6

Average Stream Flow - Not Applicable - Ocean Site

Gaseous

7

4

3

0

1

Unit 3

143

14,872

285

104

2

Unit 1
Purge

0

Unit 2
Purge

0a.

b.

C.

d.

E.

Number of Batches:

Total Time: (Min.)

Maximum Time: (Min.)

Average Time: (Min.)

Minimum Time: (Min.)

Unit 2
WGDT

11

4,378

655

398

20

Unit 3
Purge

1

270

270

270

270

Unit 3
Drawdown

0

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

The volumes of solid radioactive waste shipped offsite for buvial
or disposal as reported in the Millstone Semiannual Radioactive
Efluents Release Report (January-June 1986) were in the units of
fj, The following are the volumes in the appropriate units of
m.

Unit 1

8 g98E+01M
3

2.52E+02m
3la.

lb.
Ic.
ld.

Unit 2

4.96E+01m
3

1 31.07E+01m


