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1.0

INTRODUCTION

This report is being submitted for Northeast Nuclear Engergy Company’s
Milistone Power Station, Units No. 1, 2, and 3 in accordance with the
requirements of 10CFR50.362, 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 throdgh 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 thisreport. However, effluent release data are

presented separately for each unit.



RADIOACTIVE EFFLUENT RELEASES

The plants were operated 1in accordance with the Technical
Specifications. The liquid and airborne radioactive effluents

are given in the attached tables as follows:

Table 2.1-1 Unit 1 Liquid Effluents-Summation

Table 2.1-2 Unit 1 Liquid Effluents-Batch Mode

Table 2.1-3 Unit 1 Gaseous Effluents-Summation

Table 2.1-4 Unit 1 Gaseous Effluents-Elevated Continuous
Table 2.1-5 Unit 1 Gaseous Effluents-Batch Mode

Table 2.2-1 Unit 2 Liquid Effluents-Summation
Table 2.2-2 Unit 2 Liquid Effluents-Continuous Mode (SGBD)
Table 2.2-4 Unit 2 Gaseous Effluents Summation

Gaseous Effluents-Mixed Continuous Mode -

2
2

Table 2.2-3 Unit 2 Liquid Effluents-Batch Mode
2
Table 2.2-5 Unit 2
2

Unit Ventilation and S.G. Blowdown Tank Vent
Table 2.2-6 Unit 2 Gaseous Effluents-Mixed Batch

Unit 2 Containment Vents
Table 2.2-7 Unit 2 Gaseous Effluents-Elevated Batch

Unit 2 Waste Gas Tanks
Table 2.3-1 Unit 3 Liquid Effluents-Summation

Table 2.3-2 Unit 3 Liquid Effluents-Continuous Mode (SGBD)
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2.3-3
2.3-4
2.3-5
2.3-6

2.3-7

2.3-8

2.3-9

2.3-10

2.3-11

Unit 3 Liquid Effluents-Batch Mode (LWS)
Unit 3 Liquid Effluents-Batch Mode (WNS)
Unit 3 Gaseous Effluents-Summation

Unit 3 Gaseous Effluents-Mixed Continuous
(Unit 3 Ventillation Vent)

Unit 3 Gaseous Effluents-Mixed Continuous
(ESF Building Vent)

Unit 3 Gaseous Effluents-Mixed Batch
(Containment Drawdown)

Unit 3 Gaseous Effluents-Mixed Batch
(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 #1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

' QUARTERLY
UNITS July August September TOTALS
YEAR 1987
A. Fission and Activation Products
1. TOTAL ACTIVITY ci
RELEASED 9.69E-02 2.21E-01 9.46E-02 4.13E-01
2. AVERAGE DILUTED ’
ACTIVITY DURING PERIop |UC/mL | 4.31E-07 | 5.59E-09 | 1.356-09| 3.75E-09
B. Tritium
1. TOTAL ACTIVITY ci _
RELEASED 1.13E+00 8.96E-01 6.29E-01 2.66E+00
2. AVERAGE DILUIED
ACTIVITY DURING PERIOD |UCH/ml | 5.026-06 | 2.276-08 | 6.956-09 | 2.42€-08
C. Dissolved and Entrained Gases
1. TOTAL ACTIVITY
- .28E- .21E- .23E-04
RELEASED Ci 2.28E-06 3.21E-04 3.23E-0
2. AVERAGE DILUTED
ACTIVITY DURING PERIOD |UCH/m1 | -~ 5.578-14 | h.57E-12 | 2.94E-12
D. Gross Alpha
1. TOTAL ACTIVITY Z 05 12 7 14E-05 | <6.735-05 | ---
RELEASED Ci £ 6.15E-05 |£< 7.14E-05 | ZZ6.73
|
E. Volume
1. VOLUME OF WASTE LITERS
RELEASED 8.78E+05 1.02E+06 8.41E+05 2.74E406
2. VOLUME OF DILUTION LITERS
DURING RELEASES 2.23E+H08 4.05E+09 5.81E+09 1.01E+10
3. VOLUME OF DILUTION
+ . 1.10E+11
DURING TIME PERIOD LITERS 2.25E+08 3.95E+10 7.03E+10




Table 2.1-1

MILLSTONE NUCLEAR POWER STATION

UNIT #1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNITS i ngggizéY
OCTORER NOVEMBER |DECEMEFR
YEAR 1087
A. Fission and Activation Products
1. TOTAL ACTIVITY i
RELEASED 3.63E-02 l1.30F-01 lt.117-01 ls.777-m1
2, AVERAGE DILUTED ’
ACTIVITY DUKING PERIOD UCi/ml | 4,88E-10 1.91E-09 5.43E-09 2.65E-09
B. Tritium
1. TOTAL ACTIVITY ci
RELEASED 8.43E-01 }9.38r-01 |1.79E+00 |3.57%+00
2. AVERAGE DILUTED vei/ml
ACTIVITY DURING PERIOD 1.13E-08 1.38E-08 2.36E-08 1.64E-08
C. Dissolved and Entrained Gases
1. TOTAL ACTIVITY ci
RELEASED €.788-06 |3.3:E-05 |1.0kF-02 J1.0%z-03
2. AVERAGE DILUTED uci/ml
ACTIVITY DURING PERIOD 9.01E-1kh 4. 90E-13 1.37E-1) 4.95E-12
D. Gross Alpha
1. TOTAL ACTIVITY ci
RELEASED <5.32E-05 |&6.6hE-05|2f. 70505 -----
E. Volume
1. VOLUME OF WASTE LITERS ’
RELEASED §.18E+05 |B8.30E+05 |1.00%+0( |o.7Lr+0¢
2. VOLUME OF DILUTION LITERS
DURING RELEASES 5.458+00 |5.58F+00 |5.53F+00 |1,667+410
3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS {7.L44E+10 6.82E+10 7.57E+10 2. 18E+11




Table 2.1-2

MILLSTONE NUCLEAR POWER STATION - UN1T #1

LIQUID EFFLUENTS - BATCH MODE

Year 1987
— !
Nuclides Released Unit JULY AUGUST SEPTEMBER Qu'!a[:;:ll'ly
Cr-51 Ci 4.96E-04 _4.96F-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 1 2.78E-03 | 3,26F-04 | 4 317-03
Co-60 Ci 4.05E-02 | 8.82E-02 4. 67E-02 1.75E-01
1-131 Ci 5.95E-05 1.14E-04 1. 74E-04
1-133 Ci 2.08E-05 2.08E-05
1-135 ci
Cs-134 Ci 1.42E-03 {2.93E-03 1.17E-03 | 5.%50F-03
Cs-137 ci 3.16E-02 16.86E-02 | 3.12F-02 1.31E-01
Mo-99 ci
Ce-141 c{
Ce-144 o1
Zn-65 ci 1.29E-04 [7.66E-04 R_Q3F-0/
Fe-59 i
RU-103 ci 1.31E-04 1.31E-04
Sb-124 ci 4.32E-04 4.30F-04
Sb-125 ci 4.43E-04 4.43E-04
ci
ci
Fe-55 ci £7.46E-04 [8.36E-03 2.02E-03 1.04E-02
Sr-89 ci 2.11E-03 |7.75E-03 1.60E-03 1.15-02
$r-90 c4 2.37E-03 |6.63E~03 2.10E-03 1.11E-02
Toral Activity c1 9.69E-02 [2.21E-01 9.46E-02 4.13E-01
Xe-133 ci - 2.28E-06 3.21E-04 3.23E-04
Xe-135 (o5
Xe-135M ci
ci
ci
ci




Table 2.1-2

MILLSTONE NUCLEAR POWER STATION - UNIT #1

. Year 1987

LIQUID EFFLUENTS - BATCH MODE

"
Nuclides Keleased Unit 0CT _nov DEC Qu;z;::;ly

Cr-51 Cci
Mn-34 C4 )2.618-03]1.01E-02/9.10F-03 | 2.18E-02
Tc-99M ci 3.89E-05 3.89E-05
Co-38 ci 2.32E-0Y| 5.52E-05 | 2.87E-0k
Co-60 €1 12.138-02]9.67£-02[3.93F-01 [5.11E-01
1-131 ci 1.83E-0k 1.832-0)

1-133 ci

1-135 ci
Cs-134 Ci 1.85F-0k | 2.30F-0b] 5.237-05 | L. ¢€7E-0L
Cs-137 C1 1.02E-02 | 1.37E-02] 6.615-03 { 3.05E-02

Mo-99 i

Ce-141 o

‘ Ce-144 ci
Zn-65 ci L.61E-05 L.,31%-05 | B.02F-0¢
Fe-39 ci 2.15E-0L 2.155-0L

ci

ci

ci

ci

ci
Fe-35 ci 1.06E-03 | 7.227-03 1.53F-03 | 0.812-03
Sr-89 ci >.04E-0L | 3.65F-0k|=5.45E-05] €.505-0L
Sr-90 ci 5.56E-0L | 7.26F-0L] 2.20F-0L } 1.51F-03
Total Activity ci 3.63F-02 ) 1.30F-01} L4.,117-01 | 5.777-02
Xe-133 ci 6.78E-06 | 3.34F-05} 1.04E-03 | 1.0%F-02

Xe-135 ci

Xe~135M ci

o c

ci

ci




Table 2.1-3

MILLSTONE NUCLEAR POWER STATION

UNIT #1

GASEOUS EFFLUENTS -~ SUMMATION OF ALL RELEASES

QUARTERLY
UNITS July August September TOTALS
YEAR 1987
A. Fission and Activation Gases
1. TOTAL ACTIVITY ot
RELEASED 1.71E401] 4.87E+00 1.55E+02 1.77E+02
2. AVERAGE RELEASE RATE |,..,
FOR THE PERIOD ¢ 5.64E400] 2.02E+00 5.17E+01 2.10E+01
B. Iodines
1. TOTAL I-131 ACTIVITY ,
RELEASED ci 6.31E-06] 3.03E-05 1.09E-04 1.46E-04
2. AVERAGE RELEASE RATE | ..,
FOR THE PERIOD 2.08E-06{ 1.25E-06 3.63E-05 1.73E-05
C. Particulates
1. TOTAL PARTICULATE ci
ACTIVITY RELEASED 2.54E-03] 7.01E-04 1.94E-04 3.44E-03
2. AVERAGE RELEASE RATE ,
TOR THE PERIOD UCi/sec| 8.38E-04] 2.91E-04 6.47E-05 4.08E-04
3. TOTAL GROSS ALPHA _ 4. 47E=07 _ _
ACTIVITY RELEASED ci 1.01E-06 2.65E-07 1.72E-06
D. Tritium
1. TOTAL ACTIVITY
. "‘+ Ea)
RELEASED Ci 6.27E+01 | 4 11E+01 9.33E+00 1.13E402
2. AVERAGE RELEASE RATE 2.07E+01 | 1.71E401 |} 3.11E+00 | 1.34E+01

FOR THE PERIOD

UCi/seﬁ




Table 2.1-3

UNIT #1

MILLSTONE NUCLEAR POWER STATION

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

QUARTERLY
UNITS
OCTOBER |WOVEMBER [pECEMERER TOTALS
YEAR 1987
A. Fission and Activation Gases
1. TOTAL ACTIVITY 1
RELEASED 1.76 £+01]1.20 F+02|2.52 400 | Lo —+07
2. AVERAGE RELEASE RATE [ .. |
FOR THE PERIOD 7.27 T+00]5.323 F+01 8.3 F-011.22 T+01
B. Iodines
1. TOTAL I-131 ACTIVITY ci
RELEASED €.62 T-05]2.%0 Fook|7.01 T-05|2.85 T_p!
2. AVERAGE RELEASE RATE | ..,
FOR THE PERIOD 2.7L r-05f1.03 T-0o }~.32 T-oo0cs | .oc Tops
C. Particulates
1. TOTAL PARTICULATE ci
ACTIVITY RELEASED 2.03 £-0!f1.50 7o fe 55 zias a0 oo
2. AVERAGE RELEASE RATE | ..,
FOR THE PERIOD 9.30 T-05]€.20 T-05 |7 17 Tons |5.37 roos
3. TOTAL GROSS ALPHA ci
ACTIVITY RELEASED .03 p-07{e. b2 vroo7l5.F2 Fope oz rooo
D. Tritium
1. TOTAL ACTIVITY cs _
RELEASED 5.78 F+00 |5.045 r+00 [1.0€ T+01 [ 10 Taon
2. AVERAGE RELEASE RATE
uci/se
FOR THE PERIOD T30 mro0)r.os reoofrisy reoo o cano




Table 2.1

-4

MILLSTONE NUCLEAR POWER STATION - UNIT #1

GASEOUS EFFLUENTS -~ ELEVATED RELEASE - CONTINUOUS MODE °

Nuclides Released Unit JULY AUG SEPT Quarterly
. Yotal
1. Fission gases .
Xe-15C ct
| Kr-87 c{
Kr-88 cf
Kr-850 ¢1 5.02E-01 5. Q2F~
Xe-135 c{ 2.33e-01] 3.11E+00 3. 34T+
Xe-133 C1 1.69E+01y _1,26E+00 3.57E+00] 2.17E+0l
Kr-89 Ci
Xe-177 2
- Xe-135x <
-8 Ci .
Xe-133x Ci
Ye-12im ct
Kr-85 (4] 1.51F+Q 1.51E+02
Ar-37 Ci
Total For Perisd c{ 1.715401 4.87E+00 1.55E+02 1.77E+02
2. Todines ' '
fodine-131 €4 6.31E-06] 3.03E-05 1.09E-04 1 1,46F-04
fodine-133 ¢4 |& L £11D 3,93-04 ] 3.93F-04
3. Particulates
Cr-51 ci
Mp—54 c{ 2.86E-041 1.22E-04 2.90E-05 | 4.37E-0Q4
Fe-59 ci
Co-58 ¢ 1.176-05) 1.56E-05 | 9.00E-06 | 3.63F-03
Co-60 ct 1.60E-03 | 3.75E-04 1.186-04 | 2.09E-03
Zn-65 1
1-131 s _ _
Cs-134 q] 1.78E-05 1.78E-03 |
Cs-137 cs 6.14E-04 | 7.58E-05 | "8.94F-06 ) 6.99F-04
Ba-140 ' '5.45E-05 5.45E-05
Ce=-141 c
Ce-144 ci
i
La-140 . (4
¢l N
Sr-89 (4 £1.70E-06 ] 5.59E-05 2. 89&05___8_-'LS£_—_OAJ
Sr-90 cd 1.53E-05 | 2.138-06" | 4.62E-07 } 1.79F-034"
cé
TOTAL Ct 2.54E-03 _7_.01E-0A 1.94E-04 3.44E-03 ]




Tab.e 2.1-4

MILLSTONE NUCLEAR POWER STATION - UNIT #1

GASEOUS EFFLUENTS - ELEVATED RELEASE - CONTINUOUS MODE

Nuc)fdes Released Unit oCT NOV DEC Quarterly
Yotal
1. Fissfon gares
Xe-150 €4 |5.08 E+oq - 5. 08F+00
| Kr-87 ct
Kr-88 (4]
Kr-850 c
Xe-135 o] 1.02E+00 6.92F-02 { 1.00E8+00
Xe-133 ct 1., 15F+01 § B,50F+0042 2€F+( 2. 237401
Kr-89 ci
| Xe23? C{
* Xe-135m 4 1.86E-01 | 1.8€r-01
Kr-83m Ci
Xe-133m C{
Ye-131m ct
Kr-85 (4] 1. 207402 1., 256540
Ar-37 C{
| Total Fer Period 4 1.76E+01- 1.g9E+02 2.52E+00 J1l.LoE+02
2. Todines '
fodfne-131 €4 J¢ ¢cor-osf.ho £-olf7.02E-05 J3.R57-0L
fodine-133 (4] 9.40E-05 |3.21E-0k [7.85E-05 fL.oLE-0OL
3. Particulates
Cr-51 ci 2.15E-05 2.15F-0:5
Mp-54 €f §1.06F-05}6.85%-06 1.95F-05
Fe-59 4
Co-58 cH
Co-60 € J1 so0r.okls oor_ps §3.657-05 L1.07r-0
Zn-65 Eat _
I-131 3| 9.L2E-006 —:?."_;—\,L.-
Cs-134 ¢4 | 2.L4E-05 2.kLE-05
Cs-137 (4] ' Q0.06F-06 0.0€7-0¢
Ba-140 C{
Ce-141 c{
Ce-144 Ci
ci
La-140 .} ¢
14
Sr-89 ci 5.L0E-05 | 5.23E-05 ) 2.00F-05]1.3¢F-0
Sr-90 (4] £.21F-07 Ju.GhF-07 &1 . 717071, 0071
(4
TOTAL (4] ~.03F-0h J1.507-0l ] ¢.58m-05]:. 100!




Table 2.1-5
MILLSTONE NUCLEAR POWER STATION - UNIT §)

’ CAELOUS IFFLUENTS = MATCH MODE
Year .
' rier
} Mclides Released Unit July August September M' |
Y. Fissfon gases ' NONE
=130 1 _]
| . <X ’ (4]
Kr-88 - c4 . ' —
Kre85m (4]
Xo-193 1]
Xe-13) . 1]
Kr-89 - 3
L Xeum 1] ]
s Xe=232p - ]
L ZXg-133 cf
Xr-85 : el
Any7 £
Soted For Perfod & N .
‘ 2. lodines i -
fod{ne-131 4} i
‘1 toding-133 1]
3. Particulates .
F ~ Cr=81 1 e
Mo-%4 ¢4 ' .
Fe-59 3|
Co-58 ct
Co=60 ¢4 . .
Zn=-68 fd '
1-131 8
Cs=134 (4]
Ca-137 ] ) *
Da-140 ¢
Ce-14] s I
Ce-144 c1 _——
155 1 s
’ . § €4 .
® : - -
8r~-B89 (4] .
_ $r-90 ] | .-
1) :
TOTAL ' et .




Table 2.1-5

MILLSTONE NUCLEAR POWER STATION = UNIT #i

CAELOUS KFFLUENTS = RATCH MONE
Year . .
Nclides Released Unit October November [December ‘;g;u
Y. Fissfon gases NONE
Xe-23 ¢f
— K7 ¢4 .
88 C4
Kre8im ¢4
! Xo-133 ]
Xo-133 ¢4
Kr-89 €14
2o (1]
< Xe-13% . (1]
Kre83n i .
125 ) [+
| Ze-ids —
Kr-#$ £t
A7 Al
$ots) For Perfod £ —
2. lodines '
fodine-131 4]
fod{ne-133 ¢t
3. Particvlstes .
F Cr-51 ¢4
Mo-54 c4 .
Fe-59 S
Co-58 et
Co=60 )
Zn-653 04
I-131 &
Cs-134 1]
Cs-137 (4 ‘
Ba-140 e
Ce-14) €1
Ce-144 Ci
i ) |
(3] . _
(4]
8r-89 (4
$r-90 e .
' e .
TOTAL { .




Table 2.2-1

MILLSTONE NUCLEAR POWER STATION

UNIT #2

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

, ' QUARTERLY
UNITS JULY AUGUST SEPTEMBER TOTALS
YEAR 1987
A. Fissicn and Activation Products
1. TOTAL ACTIVITY _
RELEASED Ci 4.14-02 3.21-02 _3.63-02 1.10-01
2. AVERAGE DILUTED vei/ml
ACTIVITY DURING PERIOD 4.33E-10 3.53E-10 4.26€E-10 4.03E~10
B. Tritium
1. TOTAL ACTIVITY c1
RELEASED 5.24+01 1.73+01 3.84+01 1.08+02
2. AVERAGE DILUTED ved /ml
ACTIVITY DURING PERIOD 5.48E-07 1.90E~07 4.50E-07 3.96E-07
C. Dissolved and Entrained Gases
1. TOTAL ACTIVITY {
RELEASED c 9.46-02 4.05-02 3.91-01 5.26-01
2. AVERAGE DILUTED _ ) e
ACTIVITY DURING PERIOp |VCi/ml | 9.89E-10 | L.45E-10 | 4.58E-09 | 1.93E-09
D. Gross Alpha
1. TOTAL ACTIVITY ci
RELEASED £7.38-04 | £6.55-04 [£6.70-04 |< 7.38-04
|
E. Volume
1. votuni OF WASTE LITERS
RELEASED 1.46407 1.50407 1.58+07 4.54407
2. VOLUME OF DILUTION
2.17+10 1.48+1 .19+ . 8441
DURING RELEASES LITERS 8+10 4.19+410 7.84+10
3. VOLUME OF DILUTION +10
DURING TIME PERIOD LITERS | 9.57+] 9.18+10 8.53+10 2.73+11




Table 2.2-1

UNIT #2

MILLSTONE NUCLEAR POWER STATION

LIQUID EFFLUENT - SUMMATION OF ALL RELEASES

' QUARTERLY
UNITS OCTOBER NOVEMBER | DECEMBER TOTALS
YEAR 1987
A. Fission and Activation Products
1. TOTAL ACTIVITY ci
RELEASED 4,28-02 5.40~01 7.22-01 1.30
2. AVERAGE DILUTED Uéi/ml
ACTIVITY DURING PERIOD 4.52-10 5.78~09 9.13-09 4.37-09
B. Tritium
1. TOTAL ACTIVITY ci
. RELEASED 2.07+01 3.73401 1.09+1 6.86+01
2. AVERAGE DILUTED UC4 /ml
ACTIVITY DURING PERIOD 2.19-07 3.99-07 1.38-07 2.57-07
C. Dissolved and Entrained Gases
1. TOTAL ACTIVITY
RELEASED ci 2.81-01 6.87+00 3.82+400 1.10+401
2. AVERAGE DILUTED vei/ml
ACTIVITY DUKING PERIOD 2.97-09 7.36-08 L.83-08 L 12-08
D. Gross Alpha
1. TOTAL ACTIVITY
- 4 - < - -0/
RELEASED Ci ﬁ_S.Aé 04 r__7.63 04 r_8.40 04 £§.40 04
E. Volume
1. VOLUME OF WASTE LITERS
S
‘ RELEASED . . . 1.12+407 1.21407 1.29+07 3.62+407
2. VOLUME OF DILUTION
DURING RELEASES LITERS | 1.52+410 | 1.12+10 8.99+09 3.63+10
3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS 9.46+10 9.34+10 7.91+10 2.67+11




Year 1987

Table 2,2-2

MILLSTONE NUCLEAR POWER STATION
UNIT #2 '

LIQUID EFFLUENTS - CONTINUOUS - S/G

Nuclides Released | Unit JULY AUGUST SEPTEMBER QJ;:§:§1y
Cr-51 c1
Mn-54 ci
Tc-99M ci
Co-58 Ci
Co-60 ci 2.05-04 9.40~041 1.15-03
1-131 C1 7.66-04 1.23-03] - 2.00-03
I-133 ci 3.49-04 6.06-04| 9.55-04
1-135 1 6.51-04 651204
Cs-134 ci
Cs-137 Ci 9.79-04)  9.79-04
Mo-99 c4
Ce-141 o1
_Ce-144 ci
Zn-65 ci
Fe-59 c4
SB-125 ci 5.30-04]  5.30-04
ci
ci
ci
ci
Fe-35 ci £ 1.17-02 |£ 1.24-02 1< 1.34-02 1% 1.34-02
Sr-89 ci < 3.69-04 [£3.93-04 | £ 4.02-04 | < 4.02-04
Sr-90 ci |5 9.84-05 |£ 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 €& ci £7.38-04  £6.55-04 £ 6.70-04 £7.38-04
KR-85 ci 7.31-02 7.31-02
Xe-135 ci
Xe-135M ci
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
Year 1987 LIQUID EFFLUENTS - CONTINUOUS - S/G
Nuclides Released | Unit | OCTOBER [NOVEMBER | DECEMBER Q“‘;Zf:ly
Cr-51 ci
Mn-54 ci
Tc-99M ci
Co-58 ci
Co-60 ci
1-131 C1 1.92-03 1.92-03
1-133 ci 7.40-04 7.40-04
I-135 ci
Cs-134 Ci 3.40-04 3.40-04
Cs-137 Ci 1.09=013 1.09-03
Mo~99 ci
Ce-141 c1
. Ce=144 ci
Zn-65 ci
Fe-59 4
(o}
ct
ci
ci
ci
Fe-35 ci |£9.10-03 1.29-02 £1.05-02 1.29-02
Sr-89 ci [K3.64-04 J=1.91-04 E2.63-04  |43.64-04
S-90 ¢4 1£1.23-04 |£7.63-05 }£4.73-05  E1.23-04
Total Activity ci -0- 1.70-02 | -0- 1.70-02
Gross & ci £5.46-04 £7.63-04 £8.40-04  £8.40-04
Xe-133 ci 3.31-04 -0- -0- 3.31-04
Xe-135 Ci
Xe~135M o4
. Kr-85 ci 7.39-02 2.39-02
ci
H-3 ci 4.45-02 5.88-02 14.94-02 1.53-01
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Table 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT #2
Year 1987 LIQUID EFFLUENTS - BATCH - AWMT/CWMT /TK10-11 -
Nuclides Released Unit JULY AUGUST SEPTEMBER Qf;;;:;iz‘
Cr-51 o
Mn-54 ci 3.11-04 1.19-04 6.06-05 4.91-04
NB-95 ci 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 ci 1.17-04 | 3.64-03 9.54-04 4.71-03
SB-124 cy 2.91-04 1.41-05 3.05-04
NA-24 ci 2.55-04 2.55-04
Zn-65 ci
Fe-59 ci
C0-57 ci 7.88-05 7.88-05
AG-110M ci 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 ) 2.25-0%
LA-140 ci 6.31-04 5.27-04 _9.00-04 2.06-03
Fe-55 ci £ 2.31-03 7.14-03 | £ 2.44-03 |£ 7,14-03
Sr-89 ci £ 6.93-05 [£ 5.64-05 | £ 7.32-05 |£ 7.32-05
' §r-90 ci £ 1.39-05 |& 1.13-05 |& 2.20-05 |~ 2.20-05
Total Activity ci 3.96-02 3.19-02 3.20-02 1,03-01
H-3 ci 52.3 17.2 38.3 1.08+02
Xe-133 c4 8.72-02 | 2.26-02 2.89-01 | 3,99-01
Xe-135 cd 6.59-03 1.72-02 1.85-02 2.38-02
Xe-135M ci 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 (X Ci £ 2.08-04 £1.50-04 £2.44-04 <£2.44~04



Table 2.2-3

MILLSTONE NUCLEAR POWER STATION

UNIT #2
Year _ 1987 LIQUID EFFLUENTS - BATCH - AWMT/CWMT /TK —
Nuclides Released | Unit OCTOBER | NOVEMBER | DECEMBER Q“;:Z:;IY
Co-57 1.33-03 8.32-04 2.16~03
Cs-136 25-05 R.21-04 Q_0/4-0/
Cr-31 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 - C1 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 Cci 2.90-04 4.21-03 | 6.17-03 1.07-02
Ce-144 c1 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 ci 5.07-04 2.70-02 | 6.03-02 8.78-02
Sb-124 o4 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 ci 3.99-04 | 2.01-04 6.00-04
La-140 ci 3.55-04 1.09-04 4.64-04
AG-110M c4 9.71-05 4.71-03 | 4.77-03 9.58-03
Sr-92 4 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 [2.43-05 4.03-04
Total Activity ci 4.28-02 5.23-01 7.22-01 1.32+00
Gross o £1.27-04  £2.53-04 £2.43-04 £ 2.53-04
Xe-133 ci 1.83-01 6.60+00 | 3.61+00 1.04+01
Ye-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

UNIT #2

MILLSTONE NUCLEAR POWER STATION

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

. QUARTERLY
URITS | juLy AUGUST SEPTEMBER TOTALS
YEAR 1987
" A. Fission and Activation Gases
1. TOTAL ACTIV1
zELEAsgDT B €1 4.93401 3.76+01 4.62401 1.33+402
. AVERAGE RELEASE RAT
2 FOR THE PERIOD E UCi/sec 2.04401 1.25401 1.91401 1.69+01
B. Iodines
1. TOTAL 1~131 ACTIVITY
RELEASED Ci 5.72-04 5.14-04 5.23-04 1.61-03
2. AVERAGE RELEASE RATE i/
FOR THE PERIOD UCi/sec] 2.36-04 1.70-04 2.16-04 2.05~-04
C. Particulates
1. TOTAL PARTICULATE ci
ACTIVITY RELEASED 3.00-07 1.25-06 f& LLD 1.55-06
2. AVERAGE RELEASE RATE
FOR THE PERIOD UCi/sec| 1.24-07 4.14-07 | —oem- 1.98-07
3. TOTAL GROSS ALPHA L, , , \
ACTIVITY RELEASED €1 {£1.71-07 [£2.57-07 [£5.03-08 [< 2.57-07
D. Tritium
1. TOTAL ACTIVITY s
RELEASED 3.00+01 1.67+401 1.60401 6.27+01
2. AVERAGE RELEASE RATE 124401 £3400 61400 8400
FOR THE PERIOD ucCi/secg 5.53 6. 7.9




MILLSTONE NUCLEAR POWER STATION

Table 2.2-4

UNIT {2

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

UARTERLY
UNITS | October November December Q TOTALS
YEAR 1987
A. Fission and Activation Gases
1. TOTAL ACTIVITY
RELEASED €1 3.00+01 1.90401 4.20401 9.10+01
2. AVERAGE RELEASE RATE
FOR THE PERIOD UCi/sec 1.24401 6.29400 1.74401 1.16401
B. Iodines
1. TOTAL 1-131 ACTIVITY
RELEASED Ci 4,71-04 1.64-03 2.09-04 2.32-03
2. AVERAGE RELEASE RATE UCi/sec
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
FOR THE PERIOD UCi/sec -0- 1.05-06 -0- 4.05-07
3. TOTAL GROSS ALPHA ci )
ACTIVITY RELEASED £ 2.7-07 [£ 3.1-07 £ 4.6-08 K-2.7-07
D. Tritium
1. TOTAL ACTIVITY ci
RELEASED 8.04+00 8.33+00 4.13400 2.05401
2. AVERAGE RELEASE RATE uci/se
FOR THE PERIOD 9 3.32400 2.76+00 1.71+400 2.614+00




Table 2.2-5

MILLSTONE NUCLEAR POWER STATION -~ UNIT #2

GASEOUS EFFLUENTS - M|XED

RELEASE = CONTINUOUS MODE

Year 1987
Nuclides Released Unit JULY AUGUST SEPTEMBER nggt{:;'ly
3. Fission gases ) )
Xe-136 ct
Kr-87 14|
Er-88 - (4 |
Kr-85m ct
Xe-135 ct 5.64-01 2.77+00 3.64+00 6.97+00
Xe-133 (3 4.87401 3_4840] 4.21401 1.26+02
Kr-89 13
Xe-13? 4
> Xe-13m 1]
-8 3]
Xe-133m ci
Xe-131m ¢4
Kr-85 ct 4,64-01 4.64-01
Ar-37 4]
Total For Reriod ct 4.93+01 "] 3.76+01 4,.62+401 1.33+02
2. Jodines
fodine-131 c{ 5.72-04 _5,14-04 5.23=04 1.61-03
{od{ne-133 4] 6.01-04 7.14-04 4.92-04 1.81-Q3
3. Particulates
Cr-51 ci
Mp-54 4] 3.00-07 3.40-07 6.40-07
Fe-59 c1
Co-58 ¢l
Co=-60 19
Zn-65 L1
1-131 (4] 9.10-07 __9.10-07
Cs-134 14
Cs-137 (1)
1)
SR 89 €f K7.75-08  1£1.35-07  Ja1.34-07 }=1.35-07
SR 90 €4  [3.88-08 |S4.05-08 J= 4.02-08 15 4.0%-0s
4
GROSS o € J1.71-07 J£2.57-07 V4 5.03-08 S 2.57-07
H-3 ct 3.00401 1.67401 1.60+01 62.7 ]
(4
(4] _ —




1abple Z.4-5

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS - MIXED

RELEASE - CONTINUOUS MODE

Year 1987
Nuclides Released Unft |ocTorer NOVEMBER | DECEMBER m;;-tt:?y
1. Fissfon gases e )
Xe-1 ]
Kr-87 ct
Kr-88 - 4]
Kr-85n 19|
Xe-135 3 6.12-01- | 3.55-01 1.15400 § 2.12400
Xe-133 Ct 2.94+401 1.86+01 4.08+01 1 8,88401
Kr-89 Ci
L Xe2¥? C{
- Xe-d35m -~ ci
Er-823n 3
Xe-133m Ci
Ye-121m (%)
Kr-85 c{
Ar-37 ci
Totel For Period ¢4 3.00401 -} 1.90+01 4.20+01 9.,10+0]1
2. Jodines . -
fodine-131 c{ 4.71-04 1.64-03 2.09-04 2.32-03
{odine-133 ci 4 LL-04 2 Ng8-N3. 2.36-04 2.76-03
3. Particulates
Cr-51 ci
Mp-54 c1
Fe-59 el
Co-58 (q)
Co-60 C{
Zn-65 Ci
1-131 ct 1.57-06 1.57~06__ _|
Cs-134 4]
Cs-137 cs 1.61-06 * 1.61~06
Ba-140 (4]
Ce-141 ) ct
Ce-144 ci
Total Ci =0= 3.18-04 ~Q- 3. 18-06
H-3 | € - 8.04+00 8.33+00 4.13+00 2,05+01
Gross Alpha €4  §-2.70-07 .14-07 =4.59-08 ——
Sr-89 €4 §7.31-08 [K1.79-07 < 7.06-08 -
Sr-90 et 1£2.19-08 ¥2.69-08 L2 12-08 —




. Year

Table 2.2-6

MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS - MIXED RELEASE - BATCH MODE ~ CONTAINMENT PURGE

1987
Nuclides Released unit | Jury avcusT | sepremper | Qarterly
1. Fissfon gases NONE NONE NONE
Xe-15S (4]
Kr-87 * ct
Kr-88 (4]
Kr-85m (4]
Xe-135 9]
Xe-133 ]
- Kr-89 ct
L Xely C{
* Xe-135p : Ci
Kr-83n Ci .-
Xe~133m Ci
Ye-131m €1
Kr-85 (4]
Ar-37 €1
Totnl For Reriod ci
. 2. Todines
fod{ne-131 4
fodine-133 (4]
3. Particulates
Cr-51 4
Mn-54 ci
Fe-59 ci
Co-~58 c'
Co-60 cf
Zn-65 i
1-131 ¢ ~
Cs-134 (4] _
Cs-137 (3] )
Ba-140 (%)
Ce-141 c{
Ce~144 ci
[0} |
1 C
® :
Sr-89 4
Sr-90 (4]
(4]
c _




Table 2.2-6
MILLSTONE NUCLEAR POWER STATION - UNIT ¢2

GASEOUS EFFLUENTS MIXED RELEASE - BATCH MODE - CONTAINMENT PURGE
Year 1987

Nuclides Released Unit |October November | December | Quarterly

Yotal
Y. Fissfon gases '
Xe-153 ci
Kr-87 > Ct
Kr-88 - Cf
Kr-850 3
Xe-135 ci NONE_THIS QUARTER
Xe-133 . ¢t
Kr-89 G
Xe-137 ¢
> Xe-135m . cf
Xr-83n ¢l .
Xe-133m ci
Ye-101m v ct
Kr-85 C ¢t
Ar-37 (41
Totel Fer Period €t
2. Iodines C
{fodine-131 ci
todine-133 ¢d
3. Particulates
Cr-51 . (o
Mp-54 ¢
Fe-59 4]
Co~58 ci
Co-60 C{
Zn-65 £i
I-131 (1] -
Cs-134 €1
Cs-137 ci :
Ba-140 1]
Ce-141 ] cs
Ce=-144 ci
C4
1 et
(%]
Sr-89 (4]
Sr-90 (3 . —
19 :
TOTAL i (3




GASEOUS EFFLUENTS ELEVATED RELEASE ~ BATCH MODE -~ WGDT

Table 2.2-7

MILLSTONE NUCLEAR POWER STATION - UNIT #2

Year 1987
Nucl{des Released Unit JULY AUGUST SEPTEMBER @%;t:;ly
1. Fissfon gases NONE NONE NONE
Xe-152 1]
Kr-87 Ct
K88 - Y
Kr-85m (4]
Xe-135 141
Xe-133 ¢4
Kr-89 c
Xe-13? ci
»_Xe-135n * Ci
Kr-83n (4]
Xe-133m (4}
Ye-131m (%)
Kr-85 c4
Ar-37 4]
Totsl For Period c{
2. Todines
fodine-1N o]
{odine-133 ci
3. Particulates
Cr-51 (4]
Mp-54 €
Fe~59 4]
Co-58 c4
Co-60 c
2n=-65 i
1-131 ct _ _
Cs-134 c{
Cs-137 ct
Ba-140 c{
Ce-141 C{
Ce=144 ci
(051
. c1
4]
Sr-89 C ____-J
Sr-90 cs ] 1.
4]
1) _ ]




Table 2.2-7
MILLSTONE NUCLEAR POWER STATION - UNIT #2

GASEOUS EFFLUENTS ELEVATED RELEASE - BATCH MODE ~ WGDT
Year 1987

Nuclides Released Unft | OCTOBER |NOVEMBER | DECEMBER Qi‘.[;_‘t_:g”
1. Fission gases
Xe-13° ci
Kr-87 : c{
K88 - Ce
Kr-85 3 1.91-01 1.56-01 8.43-02 4.31-01
Xe-135 c{ 1.25-03 - § 2.42-04 1.49-03
Xe-133 . ) 3] 1.20+00 |} 3.69+00 3., 67400 8.56+00
Kr-89 __c
XE-133M cH 3.13-03 1.13-02 7.08~04 1.51-02
* Xe-135m ci
Xe-131M ci 3.10-02_ | 9.97-0% 4, 46-02 8.56-02
Total ci 1.42+00 | 3.87+00 3.80+00 9.09+00
H-3 v et 2.30-02 2.92-01 3.31-01 6.46=01
cf
2. lodines
fodine-131 cs
{odine-133 ci
3. Particulates
Cr-51 . c{
Mp-54 ¢4
Fe-59 _C4
Co-58 (]
Co-60 C4
Zn-65 L1
I-131 4 -
Cs-134 4]
Cs-137 ¢ :
Ba-140 (4
Ce-141 ) (1]
Ce-144 ci
ci
) c{
4] -
Sr-89 ‘ Ci ‘
Sr-90 ¢t -
g} :
TOTAL i (4] _ —




Table 2.3-1

MILLSTONE UNIT No. 3

SUMMATION OF LIQUID EFFLUENT RELEASES

' QUARTERLY
UNITS JULY AUGUST 2 TOTALS
YEAR 1987 SEPTEMBER
A. Fission and Activation Products
1. TOTAL ACTIVITY .
2. AVERAGE DILUTED .
re T - uci/ml
ACTIVITY DURING PERIOD 1.736-09 4.41E-10 5.95¢-10 92361
B. Tritium
1. TOTAL ACTIVITY ci -
RELEASED 17.1 3.6 37.6 98.3
2..AVERAGE DILUTED . _
e o e DCi/ml
ACTIVITY DURING PERIOD _ 1.08E~07 2.74E-0] 2.L46E-07 2.09E-07
C. Dissolved and Entrzined Gases
1. TOTAL ACTIVITY c1 .-
RELEASED 2.07E-03 3.2E-03| 1.03E-02 1.55E-02
2. AVERAGE DILUTED vei /el
ACTIVITY DURING PERIOD 1.31E~11 2.01E-1} 6.73E-11 3.30E-11
D. Gross Alpha
1. TOTAL ACTIVITY ci
RELEASED £1.38E-04 [€2.41E-04 |£2.276-04 | £ 2.02E-02
E. Volunme
1. VOLUME OF WASTE
RELEASED LITERS | 1. 38E+06 2.41E+0¢] 2.27E+06 6.60E+00
2. VOLUME OF DILUTION LITERS .
DURING RELEASES 5.91E+09 9.99E+09} 9.79E+09 2.57E+10
3. VOLUME OF DILUTION
DURING TIME PERIOD LITERS 1.58E+11 F.59E+11f 1.53E+11 4,70E+11




SUMMATION OF LIQUID EFFLUENT RELEASES

Table 2.3-1

MILLSTONE UNIT No. 3

UNITS - [ QUARTERLY
OCTOBER NOVEMBER | DECEMBER TOTALS
YEAR 1987
A. Figsion and Activation Products
1. TOTAL ACTIVITY ot
RELEASED 9.19E-02 | 3.47E-01 7.77E-01] 1.22E+00
12. AVERAGE DILUTED Uéi/nl
ACTIVITY DURING PERIOD 5.78E-1C L Lop-06 1.11E-02} 3.97E-09
3, Tritium
1., TOTAL ACTIVITY cL
RELEASED 49.0 23.7 4.73 77.43
2..AVERAGE DILUTED - ved /1.
ACTIVITY DURING PERIOD = 3.08E-07 3.07e-07 6.73E-08] 2.52E-07
C. Digsclved and Entraized Gases
1. TOTAL ACTIVITY el
LEASED 3.83E~02 3.71e=01 3.07E-04 | 4.10E=01
2. AVERAGE DILUTED vci/el
ACTIVITY DURING PERIOD 2.41E-10 L4.81E~-09 L.37E-12 | 1.34E-09
D. Gross Alpha
1. TOTAL ACTIVITY cd
RELEASED €3.51E-04 |€2.82E-04 | £1.60E-06 K7.995-C¢
. Volume
1. VOLUME OF WASTE LITERS
RELEASED 3.£51E06 2.82ED¢ 1.64E06 7.97E06
2. VOLUME OF DILUTION LITERS
DURING RELEASES 1.62E10 1.21E10 €.37£10 9.20E1D
3. VOLUME OF DILUTION n
DURIKG TIME PERIOD LITERS | 1.59E+11 7.72E+10 7-03E+10 {3.07E+




Year 1987

Table 2.3-2

MILLSTONE UNIT No. 3
LIQUID EFFLUENTS - CONTINUOUS
STEAM GENERATOR BLOWDOWN

Nuclides Released Unit JULY AUGUST SEPTEMBER Q#;;zzgly
Cr-51 Ci
Mn-54 ci
Tc-99M ci
Co-58 Ci
Co-60 Ci
I-131 ci
1-133 ci NO DISCHARGES
I-135 ci
Cs-134 Ci
Cs-137 ci
Mo-99 ci
Ce-141 Ci
Ce-]4iL ci
Zn-£5 ci
Fe-59 ci

Ci
Ci
Ci
Ci
Ci
Fe-55 Ci
Sr-89 ci
Sr-90 Ci

Toral Activity Ci
Xe-133 ci
Xe~135 ci

" Xe-135M ci
Ci
Ci

H-3

Ci




Table 2.3-2

MILLSTONE UNIT No. 3
LIQUID EFFLUENTS « CONTINUOUS

Yeas 1987
STEAM GENERATOR BLOWDOWN
Nuclides Released | Unit | OCTOBER | Novemer | preewprr | arieTdy
No discharges this quarter
Cr-51 Ce
Ma-5¢ €4
Te-99¥ ce
Co-56 e
Co=60 cs ]
1-13} ce !
1-133 c4 |
1-135 c4
Ce=134 o} §
Ce-137 i
Mo-99 o |
Co-141 s K| N
. Ce-ut | ¢ i |
Zn-ﬁs Ci L
ot l | |
e |
cL |
I Bl |
| s | i
Te-35 | ¢t | | '
Sr-8§ | s | | |
Er-t% ‘ cs lﬁ | |
Teral Astiview i ' '
Xe=133 4 | ]
¥go32% c4 l
. Xe=135¥ . I 1 f
) | i |
T | ] | |
E-3 (o] 41> ' l l




Table 2.3-3

MILLSTONE UNIT No.

3
LIQUID RAD WASTE EFFLUENTS - BATCH - LWS

Year 1987
Quarterly
Nuclides Released Unit JULY AUGUST SEPTEMBER Tatal
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! 4.0SE-02] 2.66E-02| 2.7E-01
Co-60 ci 1.73E-02f{ 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 | 1.50F-02
Cs-137 ci 1.45E-02| 3.92E-03| 4.89E-03 | 2.33E-02
CsS-136 ci | 3.17E-05 | 3.17E-05S
Ce-141 c4
Co-14L Ci
Z'ﬂ'6_5 Cl
FE’SQ Cci
Ta-24 ci 5.3F-03 1.85F-031 5,38F-03 | 1. 2s=.n»
C0-57 ci 6.76E-04 | 2.17E-04| 4.16E-04 | 1.31E-03
KB-95 ci 6.95E-04 | 3.72E-04| 6.14E-04 | 1.68E-03
ZR-95 ci 2. 4L1E-05 1.37E-04 5.33E-05 2.14E~-04
Sp-125 ci 1.93E-04 6, 5F-04 R 43T-0L
Fe-55 4 1.65E-03 {€2.41E-03| 5.44E-03 | 7.09E-03
Sr-g9 ci 1.06E-04 [€7.22E-5 |£9.06E-05 | 1.06E-04%
Sr-aQ ci < 1.38E-05 532.413—05E§2.27E—05 K2 075-05
Total Activity Ci 2.73E-01 7.01E-02} 9.10E-02 | 4.34E-01
Ye-133 ci 9.46E-04 | 1.61E-03 | 3.98E-01 | ¢_54F-n3
ye=135 c1 1.12E-03 | 1.598-03 | 1.63E-03 | 4.34E-03
Ye-~135M ci
KR-85 ci 4.66E-03 | 4.66E-03
Total ci 2.07E-03 | 3.2E-03 | 1,03F-n2 | 1 _s55v.p°
B-3 17.1 43.57 37.6 98.3




Table 2.3-3
MILLSTONE UNIT No. 3
‘ Year 1987  L1QUID RAD WASTE EFFLUENTS = BATCH = LWS

Nuclides Released Unit OCTOBER { NOVEMBER DECEMBER Q“;:::?’
AG-110% 3.41E=04  1.41E-03 1,75E-03
SE-124 T T RS T L K D BT APk
Cr-31 ¢4 S.27E-03 _ 2.49E-02| 3.02E-02
Mn-54 (31 2.19F-02 | 7.16E-07 8.38E-02| 1.778-01
Te-99 c1 1.56E=05 1.56E-05
Co-38 Cd 3.36E=-02} 1,76E-01 5,63E=011 2,73F-01
Co-60 1 1.68£-02{ 1.17E-02 4.69F-02{ 7.54E-01
1-131 cL 2.93E-02 | 2.62E-02 2.42E-03] 3.16E-02 |
1-133 Ci 8.42E-04 | 5.23E-04 1.378-03%
SB-125 Cd 4. 44E-05 | 1.25F-03 2,98F-03! 4.27F-03 |
Ce-134 cL 3.36E-03 | 1.76E-02 6.49E-03] 2.755-02
Ce-137 C1 5.39E-03 | 1.75E-02 9.16E-03] 3.21F-02
NB-§7 ™ 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 4 3.295-03 _3,.268E-03
.. Zn-65 M 2.15E-04 6.275-04! 8. 42F-0L |
Fe-36 c1 7 98E=~03 6.71E-031 1.47E-02
c0-57 ot 3.348~04 | 9.73E-05 1.21E-03| 1.64E-03
_Na-24 c4 5.74E-03 | 2.37E-04 8.82E-05] §.07E-03
RE-88 ey 3.60E-04 3.60E-04
Y-88 ¢4 1,71E-05 _ 1.71E-05 |
NB-95 o4 3.25E~04 | 6,05E-04 5.92E-03| 6.85E-03
SR-92 4 1.06E-0¢4 3.78E~041 & .BLE-04
Sr-gs €4 | 2.07E~0411.52F-0¢ |& 6.558-05] 3.59F-Qc
&0 ¢4 |£7.038-05 K2.825-05 | £1.158-05{%1.10E-04 |
FE-55 & 3.51E-03 | 4.80E=-03 1.52E-02] 2.00E-C2 |

Joral Actvivity (o] 9.19:-02 13,47=-0) 2.775-011 3 222400
XE- 131N 2.96E-03 2.96E-03
KR=-B5M 1.17E-05 T 17T-gas
Xe~133 C1 3.462-02 | 3.65E-01 2.412-04 4.00z-01 |
Ye-115 c1 3.37E-03 | 9.05E-D4 4,28E-03 |
AR-41 o4 6.6E-05 | 6.6E-05
XE-133% ey 2.80E-04 |1.732-03 2.01Z-03

. peprsey c4 3.83£-02 | 3.71E-01 3.07E-04| 4.09E=0] |
He3 M 49.0 p3.7 4.73 [727.4 J
Alphe £3.51E-04 £2.82E-04  £1.6E-04 £7.99E-04



Year 1987

Table 2.3-4

MILLSTONE UNIT No. 3
LIQUID RAD WASTE EFFLUENTS - BATCH
CPF WASTE NEUTRALIZING SUMPS

Nuclides Released | Unit JULY AUGUST seprEMpER | QURTEerly
Cr~51 Ci
Mn-54 Ci
Tc-99M Ci
Co-58 Ci
Co-60 Ci
1-131 Ci NO DISCHARGES
1-133 ci '
1-135 Ci
Cs-134 Ci
Cs~137 Ci
Mo~99 ci{
Ce~141 cf
Ce-14¢ Ci
Zn-65 ci ) l
Fe-59 ci l
ci
ci
i |
i |
ci |
- Fe~55 ci
Sr-8¢ ci l
Sr-Qn Ci l
Total Activity Ci
Xe-133 ci |
Xe=135 Ci
Xe~135M ci l
e |
ci |
h-3 ci ]




Table 2.3-4

. MILLSTONE UNIT No. 3
Year 1887 LIQUID RAD WASTE EFFLUENTS « BATCH
CPF WASTE NEUTRALIZING SIS
are
Nuclides Relessed | Unit | ocropsr  |wovewrr | prcmpre | otecers
No discharges this quarter
Cr-31 Ci
Mn-54 Ce
Te=99M ce
Co=58 Cd
Co-60 o §
1-131 C4
I-133 c4
1-135 | ¢t
Cs-134 (& §
Cs-~137 Ci
M¥o=~96 ce
Ce~14) ~d
. osli "
zh-ﬁs cx e
Fe-55 g
gl
(o
et |
o |
Fee5$ o4
St=89 o4
Sr=80 o
Total Acrivity (o
Xe=133 4 AJ
Xe=135 fop A_J
. Xe=-135% 4 J
c4 |
e |
|
E-3 | es | !




AIEANT QLTI s v sy e

Table 2.3-5

MILLSTONE UNIT No. 3
SUMMATION OF GASEQUS EFFLUENT RELEASES

. QUARTERLY
UNITS |y AUGUST SEPTEMBER TOTALS
YEAR 1987
A. Fission and Activation Gases
1. TOTAL ACTIVITY oy
RELEASED -0~ -0~ 1.43E-02 1.43E-02
2. AVERAGE RELEASE RATE
FOR TEE PERIOD UCi/sec| -0- ~0- 5.91E-03 1.82E-03
B. Iodines
1. TOTAL I-131 ACTIVITY :
RELEASTD Ci 1.96E-07{  6.38E-06| 1.16E-05| 1.82E-05
2. AVERAGE RELEASE RAYE fo../ .t 6.49E-08|  2.64E-06| 4.79E-06 | 2.31E-06
FOR TEE PERIOD
C. Particuvlates
1. TOTAL PARTICULATE . acle2.278-06 | o
ACTIVITY RELEASED C 1.33E-05(€ < 2.0E-06 1.331-05
2. AVERAGE RELEASE RATE )
FOR TE: PERIOD UCi/sec| 4.39E-06}£9.37E-07 |4 8.26T-07 1.69E-06
3. TOTAL GROSS ALPHA ,
ACTIVITY RELEASED Ci 1< 8.05E-07}<3.28E-07 |4 6.49E-07 | £ 5.94E~07
D. Tritium
1. TOTAL ACTIVITY ci 4.82 <2.82 £4.0 4.82
RELEASED
2. AVERAGE RELEASE RATE )
) ) < 1. .13E-
FOR THE PERIOD UCi/sed 1.59 £1.17 1.65 6.13E-01




SUMMATION OF GASEOUS EFFLUENT RELEASES

Table 2.3-5 -

MILLSTONE UNIT No, 3

UNITS QUARTERLY
OCTOBER NOVEMBER DECEMBER TOTALS
YEAR 1987
A, Fission ané Activation Gases
1, TOTAL ACTIVITY ci
RELEASED 8.61E-03 | 4.55E+01| 3.27E-02 | 4.55%+01
FOR THE PERIOD 2.93E-03 1.88E+01 1.35E-02 €.27E00
B, ledines
1. TOTAL I-131 ACTIVITY '
RELEASED cL 2.95E=-04 1.14E=-03 | 1.04E-04 1.54T-03
2. AVERAGE RELEASE RATE 1.00E-04 4.71E- 4.30E- .05E-
FOR TEE PERIOD UCi/sec 04 30E-05 | 2.03%-04
C. Particulates
J. TOTAL PARTICULATE c4
ACTIVITY RELEASED 1.23E~04 2.94E-04 2.132-03 2.55E-03
2. AVERAGE RELEAST RATE UCi/sec
FOR THE PERICD 4.18E-05 1.21E=04 8.80E-D4 3.485-04
3, TOTAL GROSS ALPHA - o
ACTIVITY RELEASED C4 1.11=-08 3.76E~-09 2.02E-09 1.69E-C8
D, Tritium
1. TOTAL ACTIVITY c4 .
RELEASED 45.62E00 1.55200 7.83E00 9.3EE00
. AVERAGE RELEASE RATE UCL/sed
FOR TKE PERIOD <1,91E00 6.402-01 3.24E00 1.29E0C




Table 2.3-6
MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT - CONTINUOUS

NORMAL VENTILATION

Year 1987
Nuclides Released Unit ‘JULY AUGUST SEPTEMBER Q’;E{:;‘]Y
1. Fission gases . )
Xe-133 [T
Kr-87 (o
Xr-85 (d}
k-850 ¢4
Xe-135 ]
Xe-133 [
Kr-89 Ci
Xe-137 Ci
+ Xe-135m Ci
8% i
Xe-133e ci
Xe-131m €1
Kr-85 ¢4
Am-37 i
Totel Fer Period Ci
2. Iodines
fodine-13) €4 1<2748-051 6.38E-06! 1.16E-051 1,8F-05
T §odine-133 ¢i |<2.64E~05| - 4.58E-06| 1.17E-05 1.61E-05
3. Particulates
. Cr-51 <1
Mn-54 1
Fe-59 ce
Co-58 c4
Co-60 c$
Zn-65 Ci
I1-131 c4 _ ]
Cs-134 €4
Cs-137 [}
Ba-140 ci
Ce-141 cs
Ce-144 Ci
Y-88 ci 1.30E-05
(g
cs
Sr-89 ci ._‘(:.1.5613-06 < 1.61F-08 SL(L]E:_Q_(L‘S_ GOE=04
Sr-90 ef [£3.99E-07] £ 6.44FE-07 £1.61E~-07|£4.01E-07 |
| Total ct 1.30E-05| < 2.255-06] £1.77E-06{ 1.30E-05
H3 ci 4.75 £2.76 <€3.99 4.75 |
Alpha Ci  47.98L-07 < 3.22E-07 #0.42E-07 £5.87L-07



mu.sronz xmn No. 3 = GASEOUS EFFLUENT - commnous

Table 2.3-6

NORMAL V!NTILATION '

Year 1987
Moc)ides Redessed Unit | ocToBER - | NoveMBER | DECEMBER Q‘i;_m"
Y. Fissfon gases ' )
Xe-153 C1
g (3
k88 (4}
Kr=83c C4
X135 1] .
Xe-333 ] ' 3.62E+01 3.62E+01
Re-89 ¢4
, Xo-1Y c{
. . 1:2225 * Ci
Lra8x ¢4 .
Xe-233: (41
, Xeelllm LI €4 '
Kr-85 i el
dr- 37 L1 .
Total For Pertod 4] 13, 62840} 3.62E401
2. Jodines - ' .
fodine-13) I 2.945-06 | 1.138-03 11 0sr-0s Y 1 sar_ny
fod{ne-133 ¢4 3.225-04 1 1.eor-0ul s sorne Vo8 aep o0
3. Prtfculates ' o
Cr-51 (4] 5,75E~04 '} 8.75E-04
M &L ¢4 2,21E-05 1.10E-05 - 1.355-0¢4
Fe=50 o X ' 5
Co-38 ] 9.76E-05 | 2.83£-04 b8 97E-04 | "1,387-03
Co=60 ¢4 1.138-04 | 1.13E-Dé
Zn=6% ol '
1-131 ¢t
Cs=134 ¢4
Cs-137 ¢4 )
Bs~140 4
Ce=141 ¢e
Ce=144 o O .
Nb-95 ce : 1.265-04 1 1.28F-Ns
: ¢t |-
X
Sr-89 e |<8.01E-07 |&£ 9.61F-07 K2 .60E-06 [J&5.365-0¢
i _£r-80 €  153.21F-07 4 2.56540% 3. 22E-07 J4f,00r_ns |
Total ey 1.20E~04 | 2.9¢E-04 [1.91F-03 | 2.33E-0
E-3 cf  1£5.52E~00 |£.6.90E-01 |7.83E00 7.83E0Q
Alphe €1 £6.43E-07 £B8.12E~07£7.432-07 <2.18E-06



Table 2.3-7
MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT - CONTINUOUS

ESF BUILDING VENTILATION
Year 1987

buclides Released Unit "JULY aucusT  |sepremper | T3rieTV
3. Fission gases
o150 (o]
Kr-87 cf
Kr-85 cf
Kr-85n c{
Xe-135 ct
Xe-133 Ci 1.43E-02]  1.43E-02
Kr-89 -
Xe-177 C{
| Xe-135o Ci
6% Ci
Xe-1322 Ci
Ye-131n ¢l
Kr-85 ¢
Ar-37 ct
Totel For Period ¢ ~0- | -0- 1.43E-02] 1.43E-02
2. Jodines : )
fodine~131 4 1.96E-07|< 1.85E-07|<1.71E-07 | 1.9¢r-07
odire33 €1 | L-46E-07|Z 1.798-07 |£2.7E-07 | 1.44E-07
3, Particulates
~ Cr-51 . ci
Mn=54 Ci
Fe-59 c1
Co-58 4 2.59E-07) 2.59E-07
Co-60 ci
Zn-65 Ci
I-131 cs _ _
Cs-134 ci _
Cs-137 ct
Ba-140 ct
Ce-141 ’ 4
Ce-144 ci
ci
|
X
Sr-89 c§  {£1.85E-08 |<1.49£-08 |< 2.2E-08 |£1.85E-08
Sr-90 cf  |<3.69E-09|€3.71E-09° |£2.2E-09 }£3.2F-09 |,
| Total € | 2.59:5-07 K1.86E-08 |£2.4E-08 | 2.59E-07

H3 : ci 7.56-02 | €6.4E-02 F31.1E-01 | 7.5F-00
“Alpha Ci <7.38E-09 £6.69E-09 £ 7.43E-09 £7.16:-0Y




Table:2.3-

7

MILLSTONE UNIT No. 3 - GASEOUS EFFLUENT ~ CONTINUOUS
EST BUILDING VENTILATION '

' Year 1987

Muclides Released Unit OCTOBER | NOVEMBER| DECEMBER Nmu
1. Fission pases ' ]
| Zee33e el

Rr-87 . ]

Er88 - {

Ere9iu (3]

X335 3] .
‘ 20-133 1 8.61E-03 9.30E-01] 3.27E-02 9.71E-0]
K89 1

) T80 ¢4

s Xe1Me . ¢4

| 3 3] ..

Xe-) 2= -
5+ N L
‘ k-85 1<

Ar-37 o4 :

Total For Period g4 8.61E-03-| 9.30E-01l 3.27F-02 | 9.21r-0}
2. Jodines : . ' .
fodine-131 €4 1.3218-06) 9.95F-061 2,31¥-07 | 1_15F-n¢

‘ {odine-133 ¢ 2.27E~-06 | 1.18r-06] 2.36E=~07 | 3,69r-0¢
< 3. Perticvlates . .
Cr-51 3] 7.60E=07 | 7.60E~-Q7
| Mp=S4 et 1 1.ser-07 5.61E-06 | §.77E-07
Fe-59 4 -
Co-38 et | 1.86E-06 | 9.50E-07{2.082-0s | 2.11F-04
Co-60 ¢4 1.298~06 | 7.90E-08 | 5.08E-06 | 6.45E-06
Zn-£5 ol
I1-131 1] _
Ce=134 ¢4
Cs=137 { :
Ba=140 4}
Ce-14) 1]
Ce=144 Ci
Co-57 4 2,70E=07 | 2.7QF-0
- : 3]
[
ST-89 ¢4 1.84£-08 |£7.¢35-00 K . 4oE-08 [S4 . 07F-np |
| Sr=90 €4 185. 69809 [1S3 70710 K8 72E-00 }7.787-00 J.
Total et 3.31E-06_| 1.08e-07 12.20E-04 | 2,23r-0¢
E-3 ¢t S .03r-01 | _1.55800 [ .07e-01 | 1.55En0.
Alpha 1.11E-08  3.768-0% 2.02E-09  1.69E-0§




MILLSTONE UNIT No. 3 - BATCH

Table 2.3-8

CONTAINMENT DRAWDOWN

Year 1987
Nuclides Released Unit | Jury AUGUST SEPTENBER | Q43Tterly
1. Fission gases
Xe-13° ci
Xr-87 c{
Kr-88 €
Kr-85z 1
Xe-135 ci
Xe-133 o]
Kr-89 ci NO DI{SCHARGES
Xe-137 ci
- Xe-1352 ci
83 ci
Xe-133c ci
Te-131m €1
Kr-85 i
Ar-37 [
Toial For Feriod Ci
2. lodines
{odine-131 ci
f0d{ns-133 ci
3, Particulates
Cr-51 Ci
Mp-5L4 Ci
Fe-59 ci
Co-58 ci
Co-60 C{
Zn=-65 £
1-131 c§ - .
Cs-134 c4
Cs-137 c§
Ba-140 (%]
Ce-141 9]
Ce~144 ci
ci
(]
TOTAL ct
) -]
ci N
k-3 cy | . ]
s — ) |




Year 1987 '

Table 2.3-8

MILLSTONE UNIT No., 3 - BATCH
CONTAINMINT DRAWDOWN

i Nuclides Released Unit ocToBtR | Novesrr | peeEMBER 04;;;:?1
1. Fission gases " No discharges this quarter |
o=y 2
Kr-87 (3
g8 (4]
Kkr-85s (4]
Xo-3138 (4]
Xe-13) 1]
Kr-09 e
Ze-1Y ¢
+ Xe-13z * (4]
KretX €4 : )
Xe-132= (31
Xe-133= _C4
Er-23 i I3
Ar-37 L4
‘ Total For Period 4
2. lodines ,
fodine-13) (4]
{odim-133 3 o
3. Pirticulstes '
Cr-51 ¢4
| " Y ¢4
_Fe=59 et
Co-60 e4
_2n-8% £
I=131 (3]
Cs=134 4
Cs=137 c4 '
Ba-140 4]
Ce=-141 4
Ce-144 ct
[oF
4
TOTAL €4
4]
4] .l
E=3 s ‘
et _




Table 2.3-9

MILLSTONE UNIT No. 3 - BATCH
CONTAINMENT PURGES

Year 1987
Nuclides Released Unit | JuLy - AUGUST SEPTEMBER | MV3rterly
Y. Fissfon gases
Te-152 c{
KrB7 Ct
Xr-£8 cs
Kr-85c ci
Xe-135 ci
ibll3 Ci
YooE9 e NO| DISCHARGES
Xe=137 ci
- Xe-1353 ci
| S ci :
Xe-133 ct
Xe-131z (%]
Kr-85 cd
Ar-37 €1
Totel For Reriod i
2. lodines
fodine-13) ci
{edine-133 %
3. Particulates
Cr-51 ci
Mn=54 ci
Fe-59 c
Co-58 c
Co-60 Ci
Zn-65 Ci
I-131 ¢4 -
Cs-134 cd -
Cs-137 cf
Ba-140 ci
Ce-141 cs
Ce-144 Ci
Ci
ci
TOTAL ci
cs
ci
H-3 e

ci




Table 2.3-9 .

MILLSTONE UNIT No. 3 ~ BATCH

CONTAINMENT PURGES

Year 1987
Mcldes Relessed Unit | OCTOBER | NOVEMBER |DECEMBER | Quirterly
1. Fissfon gases . .
Xoe13s ¢4
| K87 : 3]
R cf
kr-85a C4
20-135 et 1.59E-01 1.59E-01
Xo-33) ¢4 7.74E00 ~ 7.74E00 |
Rr-29 ¢
L Xei7 Al
* Xew * 4]
83 4] x
Xe-112 (11 1,.00E~0 1,00E=01
Xe- ¢4 7. 74E=0 _7,74E=02
Kr-83 ) o 2.41E-01 _2,41F-01]
Ar-¥7 &
Tetal For Peried ¢t ‘| 8.32E00 8,32EQQ |
2. ledines
{odine-131 (4]
$0d¢{ne.133 ¢
3. mrticlates o
Cr=51 4]
ey Y] €4 1.11E-06 1.11F-06
Fe-55 C
Co=36 ¢t 2.16E-06 2, 16F-0¢
Co=-60 (3] .
in=6% o
I-131 _£4 _
Cs~134 (4]
C8-137 ¢f )
Ba=140 4]
Ce=14] (4]
Ce=144 (o}
o T
¢!
TOTAL X 3,27E-06 3, 27F=Nf
- 3]
c .
¥-3 4] £1.12F-03 1op.n
¢t _ ]




Table 2.3-10

MILLSTONE UNIT No. 3 -~ CONTINUOUS
TURBINE GLAND SEALING SYSTEM EXHAUST

Year 1987
Muc)ides Released Unit - JULY . AUGUST | SEPTEMBER “;gg;"
V. Fission gases
Xe-132 ci
X857 . ct
Xrgs - cs
Kr-85z i :
Xe-135 !
Xe-133 . ¢
ooBo Y NO DISCHARGES
Xe-137 el
. Xe-135: : ci
Er-8n ti -
Xe-133 ci
Ye-131m L ci
Xr-85 ’ N4
Ar-37 ci
SToinl For Rerio? %
2. lodines L
{odine-131 ¢s
. ' fodine-133 ci
3. Particulates
Cr-51 : ci
Mp-54 ¢
Fe=59 ¢t
Co-58 ti
Co-60 Ci
Zn-65 s
1-131 e -
Cs-134 ¢!
Cs-137 ¢ )
Ba-140 (%)
Ce-141 ' ¢t
Ce-144 Ci
ci
| et
TOTAL ¢t —
c4
® :
1 ¢ |
ce _ —




~ Table 2.3-10

¥ILLSTONE UNIT No. 3 - CONTINUOUS
TURBINE CLAND SEALING SYSTEY IXHAUST

Year _ 1997
_ Mclides Released Unit OCTOBER | NOVEMBIR | DECEMBER Oi;;t"\y
1. Fissfon gases No discharges this quarter . )
‘ Lo-132 4
Kr=87 ¢t
a8 ¢t
| et c1
Xo-138 13
20-133 ¢4
Ke-8% c4
b {3 %) ¢!
L S k- ! 4
| ol ] i .-
Xe-132= ce
, Ye-1li= €4
) Snd-F] <
ax-37 £
‘ Tota) Fer Myriod (3
2. lodiney
todine-1N €4 —
todine-133 (4]
3. Particulates ‘ )
Cr=%] (4)
Mo-%4 |3}
Fe=59 N4l
Co-38 ¢!
Co=60 ct
Zn=£% re
1-131 ¢4 ~ i
Cs~134 ¢4
Cs=137 ] *
Ba~-l4D €4
Ce=141 ¢4
Ce-144 ce
o3
e i
TOTAL C1
4]
(4 .
(4] L
e I




MILLSTONE UNIT No. 3 -~ BATCH

Table 2.3-11

MAIN CONDENSER MECHANICAL VACUUM PUMP EXHAUST

Year 1987
Muclides Released Unit JULY AUGUST SEPTEMBER Q-‘;;::;U
3. Fission gases '
Xe-153 R4l
Kr-87 ci
Kr-88 c{
Kr-85c Ci
Xe-135 Ci
Xe-133 . X
Kr-89 ] NO DISCHARGES
Xe-13? Ci .
= Xe-1359 (of |
Er-830 ]
Xe-133= C4
Ye-131rm C4
Kr-£5 cq
Ar-37 ¢i
Totel Fer Reriod Ci
2. lodines
fodine-12) 105 T8
{0dine-133 ci
3. farticulstes
Cr-51 ci
Mn-54 %
Fe-59 C4
Co-58 i
Co-60 ¢
Zrn-65 i
I-131 t§ _ i
Cs-134 (%)
Cs-137 (&
Ba-140 %]
Ce-141 ce
Ce-144 ci
i
ci ‘
TOTAL ci
C4
ci ]
] e ]

ci




Table 2.3-11

MILLSTONE UNIT No. 3 - BATCH

MAIN CONDENSER MECHANICAL VACUUM PUMP EXHAUST

Year 1987
Ml ides Released Unit | OCTORER | NOVEMBER | DECEMBER QS;;:"U
Y. Fission gases No discharges this quarter
To-232 1)
87 ; 4]
Kr-88 €t
EreBlm i
Xo-133 41
Xe-13) ¢
X9 ¢4
o177 ¢4
e Xe=)33z 4
Kr-83 13 '
Xe-127= Y
Jeaide &
<t H L
Ar37 gL
. Total For Meried _ Lt !
2. Jodines
fodine-13) (4
{odine-133 4]
3. Particulates .
Cr-31 (4]
Mn=%4 €4
Fe-%9 _e4
Co=%8 ¢4
Co-£0 (d] ,
2n-£8 £~y
I=-13] ct _ |
Cs-134 et _
Cs=137 ! '
Ba~-}40 (o
Ce-l141 c
Ce=144 [
@ 5
(1
TOTAL ¢t
4
et ~ 1.
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 | Cement

Types and typical volumes of containers-

55 gallon steel drum DOT 17-H container

202 ft3 steel container

87 ft3 LSA steel box

132 ft3Polyurethane high integrity container

202 ft3Polyurethane high integriry container
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EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

MILLSTONE UNIT 1

JULY 1, 1987 - DECEMBER 31,

6~Month Est. Total
1. Type of Waste Unit Period Error, %
Spent Resins, Filter Sludges, M3 8.31El
a) Evaporator Bettoms, Etc. Ci 4.65E2 2.5E1
(CNSI) 3
Burial M 4,67E0
Dry Compressable Waste, urt Ci 5.61E-1 2.5El
b) Contaminated Equipment, (SEG)
3
Etc. Super M 4.69E2
Compaction Ci 1.28E0 2.5E1
See Page 10 (SEG) Burial Data
Irradiated Components, M3
c) Control Rods, Etc. 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
clé 2. 45E0
cro! 2.08E-1
Mo 1.07E1
Fe>> 2.31E1
Fe59 4.12E-1
Co57 1.07E-2
Co58 1.21E0
C060 2.73E1
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. Nuclide (2)

N3 63 3.08E0
zn®> 9.85E0
sr%° 2.74E-3
sr20 1.05E-1
sp124 1.23E-2
o 6.62E-3
Ry' 03 1.72E-3
;131 4 .08E-2
cs' 3 9.60E-1
137 2.03El
54140 6.03E-2
Lal?0 3.59E-2
e 14l 9.55E~3
Py 238 1.84E-3
pu’>? 6.22E-4
pu??! 1.53E-1
.— Am24l 1.91E-3
cn’4? 1.68E-4
cn’ 4.01E-3
b) Dry Compressible Waste,
Contaminated Equipment, Etc. (Burial)
Nuclide (%)
MY 2.84E1
Fe>> 2. 49E0
o8 7.11E-1
o9 6. 60E]
ni®3 4.52E-2
gr70 2,05E-2
c?? 1.53E-4
cst3? 2. 38E0
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. b) Dry Compressible Waste,

Contaminated Equipment, Etc. (Super Compaction)

Nuclide £Zl
Mao" 2.64E1
Fe 2.58E0
Co>8 4.71E-1
0?0 6.82E1
Ni®3 4.67E-2
Y 4.83E-3
Tc?® 4.83E-3
cst37 2.29E0

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
17 Truck (Sole Use Vehicle) Chem Nuclear
Barnwell, S.C.
10 Truck (Sole Use Vehicle) Scientific Ecology Group
‘ Oakridge, Tenn.
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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 2.5E1
(CNSI). 3
Burial M 1.17E0
Dry Compressable Waste, Ci 1.40E-1 2.5E1
b) Contaminated Equipment, (SEG) 3
Etc. Super M 8.21E1
Compaction Ci 4.86E-1 2.5E1
See Page 10 (SEG) Burial Data
Irradiated Components, M3
c) Control Rods, Etc. 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 5.00E-3
cté 1.71E-2
M 1.38E0
Fe 1.92E1
Co57 1.99E-1
Co58 3.52E0
Co60 4.92E1
Ni63 1.96E1
Sr90 2.09E-1
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‘ Nuclide (%)
1c?’ 1.13E-2
sb' % 6.33E-1
1'% 1.19E-4

C5134 1.09E0

C5137 4.99E0
pu’3® 9.47E-5
Pu239 2.65E-3
Pu241 7.33E-3
Am241 5.20E-5
szaz 6.72E-6

b) Dry Compressible Waste,
Contaminated Equipment, Etc. (Burial)

Nuclide 3]

Mn54 2.84F1

Fe>” 2.49E0
t co>® 7.11E-1
co®? 6.60F1
xi%3 4.52E-2
sr°0 2.05E-3
Tc? 1.53E-4

csl3’ 2.30E0

b) Dry Compressible Waste,
Contaminated Equipment, Etc. (Super Compaction)

Nuclide &3]

Fe>> 3.15E0

co>® 2.10E1

o0 5.92E1

Ni63 1.92E0
sr°° 4.94E-3
‘ 1c”? 8.03E-2
Cs134 2.99E0Q

CS137
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. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
1 Truck (Sole Use Vehicle) Chem Nuclear
Barnwell, S.C.
2 Truck (Sole Use Vehicle) Scientific Ecology Group

Oakridge, Tenn.
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TABLE 3
EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT -

SOLID WASTE AND IRRADIATEDlFUEL SHIPMENTS

MILLSTONE UNIT 3

JULY 1, 1987 ~ DECEMBER 31, 1987

6-Month Est. Total
Type of Waste Unit Period Error, 7%
Spent Resins, Filter Sludges, M3 7.50E0
a) Evaporator Bottoms, Etc. Ci 5.01E1 2.5E1
(CNSI) 3
Burial M 5.32E0
Drv Compressable Waste, v Ci 2.76E0 2.5E1
b) Contaminated Equipment, (SEG) 3
Etc. Super M 8.01El
Compaction Ci 1.19E0 2.5E1
See Page 10 (SEG) Burial Data
Irradiated Components, M3
c) Control Rods, Etc. Ci N/A N/A
M3
d) Other (Describe) Ci N/A N/A
Estimate of Major Nuclide Composition (By Type of Waste)
a) Spent Resins, Filter Sludges,
Evaporator Bottoms, Etc.
Nuclide (%)
B 8.31E-3
Cr51 5.05E-2
Mn54 1.26E1
FeSS 9.8%E0
Fe>> 1.36E-2
Co57 4.78E~]
COSS 5.40E1
Co60 1.19E1
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Nuclide (%)
ni®? 1.?5_1
zn® 2.58E-2
sro? 2.21E-2
sr° 1.62E-2
Nb > 7.33E-2
zr> 3.39E-2
1 1.28E-3
sp!2> 1.75E-2
cs' 1.25E-2
cs'?’ 3.87E-2
pu®3? 6.39E-5
pu?t! 6.87E-3
an?4? 2.46E-5
cm? 4 8.35E-6

b) Dry Compressible Waste,
‘ Contaminated Equipment, Etc.

Nuclide (%)
cro! 2.04El
Mol 3.47E0
Fe>° 5.17E0
Fe>° 4.60E0
o8 6.00E]
co®0 5.07E0
§i%3 2.10E-1
Nbo° 1.05E0

b) Dry Compressible Waste,
Contaminated Equipment, Etc. (Super Compaction)

Nuclide (%)
cro? 2.89E0
MY 4.87EQ
Fe>> 4.70E0




. Nuclide
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@
Fe>? 1.20E0
€028 8.03E1
co®0 4.61EQ
i3 1.92E-1
Nb>2 7.38E-1
7¢%° 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 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:

3 3

M™ SHIPPED REDUCED M ci
TO SEG BURIED BURIED
2.76E2 5.79E1 2.35E-1

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

M3 SHIPPED REDUCED MB Ci

TO SEG BURIED ' _BURTED

3.55E2 1.61E2 1.37E0



4.0 SUPPLEMENTAL INFORMATION

A.

MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

4.1 Gaseous Releases

Unit 1 Stack - Baseous Releases

(1)

(2)

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 1is mathematically decayed to
eéiab1ish the activity in the stack using the known holdup
time. During periods of augmented off-gas system
operation, samples are taken directly from the stack with
a subsequent 1isotopic 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.

Jodines and Particulates

Charcoal cartridges and particulate filters are used to
collect {odines and particulates, respectively. The
filters are then analyzed for {sotopic content using 2
gamma spectrometer; particulate filters are also analyzed
for strontfum. 1Isotopic concentrations are multiplied by

the release flow rate to determine the tota)l amount of

activity released.



Unit 2 Vent

Total effluent volume from the Unit 2 Vent per month is
muitiplied 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.

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 1ligquid scintillation
counter. Concentration is computed using worst possible czse,
100% humidity. Concentration is multiplied by volume purged to

give total uCi released.

Unit 2 Steam Generator Blowdown Tank Vent

A decontamination factor (DF) across the steam generator
blowdown tank vent has been determined for Jodines by
comparison of the results of gamma spectrometry, Ge(lLi),
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 {odine releases via the steam
generator blowdown water to determine the {odine 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.



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 i{s 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 dis 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_fiss;on
gas and tritium, weekly filters for iodines and particulates,
monthly composites of particulate filters for gross alpha and

Strontium.

Unit 3 Containment Drawdown and Purge

Unit 3 Containment 1is 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,
concehtration. etc., where air 1{is replaced. Purges are
filtered and normally released through the Unit 3 vVent 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.

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 mixture
of air and steam drawn from the turbine shaft packing s
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
Activié} released is calculated using the air ejector monitor
activity concentration and the percentage of steam to the gland
sealing condenser. Jodine and particulate activity is
calculated wsing the steam generator blowdown activity
concentration and appropriate carry over fraction. (See

Appendix H, ODCM).

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 6% the air ejector decay corrected for
time of shutdown. Iodine and particulate activity is obtained
from a gradb 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 1{s analyzed for tritium. Isotopic
concentrations are multiplied by the volume released to obtain

the total activity released.



A proportional aliquot of each discharge 1is retained for

composite analysis for strontium and gross alpha.

Unit 2 and Unit 3 Steam Generator Blowdown

Grab samples are taken of steam generator blowdown water, anc
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)

(2)
(3)

(4)

Sampling and Data Collection - 10% accounts for variation in

personnel obtaining required data.
Calibration - 5% instrument calibration to NBS standards.

Counting of Samples - 10% maximum error due to counting

statistics.

Flow and Level Measurements - 10X maximum errors on volumes

released.



'4.4 BATCH RELEASES

4.5

Liquid

Number of Batches:

[\

b. Total Time: (Min.)
c¢. MaximumTime: (Min))
d. Average Time: (Min.)

e. Minimum Time: {Min.)

Average Stream Flow - Not Applicable - Ocean Site

Gaseous

a. Number of Batches:

b. Total Time: (Min.)

c¢. MaximumTime: (Min.)
d. AverageTime: (Min.)

E. Minimum Time: (Min.)

ABNORMAL RELEASES

Unit 1 Unit 2 Unit3
213 257 143
24,572 64,314 14,872
920 993 285
115 250 104
6 1 2
Unit 1 Unit 2 Unit 2 Unit 3 Unit 3
Purge Purge WGDT Purge Drawdown
0 0 1" 1 0
- - 4,378 270 -
- - 655 270 -
- - 398 270
- - 20 270 -
None



B R o el S L

5.0 CHANGES TO THE REMM/ODCM/PCP

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



EFFLUENT MONITOR INOPERABILITY

During the period covered by this report, the following

monitors were inoperable for greater then 30 days:

Unit 3 Steam Generator Blowdown Monitor

This monitor has not been placed in initial service
yet. Until this monitor 1is in-service, Steam
Generator Blowdown 1is being recovered without

discharge to the environment.



APPENDIX A - UPDATED TABLES

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

Unit 1 Unit 2

la. 8.98E+01mg 4.96E+01m>
lbc 2.52E+02m - 3
lc. - 1,07E401lm

ldo - -



