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CALVERT CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WASTE DISPOSAL SEMIAANNUAL REPORT

SUPPLEMENTAL INFORMATION
Facility - Calvert Cliffs Nuclear Power Plant

Licensee - Baltimore Gas & Electric Company

REGULATORY LIMITS

!’J

ivatio

The instantancous release rate of noble gases in gaseous effluents shall not
result in a site boundary dose rate greater than 500 mrem/year to the whole
body or greater than 3000 mrem/year to the skin  (Technical
Specification 3/4.11.2.1).

Guseous Radwaste Treatment System and the Ventilation Exhaust
Treatmert System shall oe used 10 reduce gaseous emissions when the
celculated gamma dose duc 1o gascous effluents exceeds 1.20 mrad or the
calculated beta dase due to gaseous effluents exceeds 2.40 mrad at the site
boundary in a 92 day period (Technical Specification 3/4.11.2.4).

The air dose at the site boundary due to noble gases released in gascous
effluents shall not exceed (Technical Specification 3/4.11.2.2):

10 mrad/qtr, gamma air
20 mrad/qgtr, beta air

20 mrad/year, gamma air
40 mrad/year, beta air

All of the above parameters are calculated according to the methodolory
specified in the Ofisite Dose Calculation Manual (ODCM).

The instantancous release rate of iodines and particulates in gaseous
effluents shall not result in a site boundary dose in excess of 1500 mrem/year
to any organ (Technical Specification 34.11.2.1).

The Gascous Radwaste Treatment System and the Ventilation Exhaust
Treatment System shall be used to reduce radioactive materials in gaseous
effluents when calculated doses exceed 1.8 mrem to any organ in a 92 day
period at or beyond the site boundary (Technical Specification 3/4.11.2.4).

The dose to a member of the public at or beyond the site boundary from
iodine-131 and particulates with half lives greater than eight days in gaseous
effluents shall not exceed (Technical Specification 3/4.11.2.3):

15 mrem/gtr, any organ



30 mrem/year, any organ

less than 0.1% of the above limits as a result of burning contaminated

oil.
1 All of the above parameters are caleulated according to the methodology
specified in the ODCM.
C. Liquid Effluents
1. The concentra. .o of radionuclides in liquid effluents from the plant shall

not exceed the values specified in 10 CFR - Part 20, Appendix B, for
unrestricted arcas (Technical Specification 3/4.11.1.1).

2. The liquid radwaste treatment system shall be used to reduce the
concentration of radionuclides in liquid effluents from the plant when the
calculated doses 10 unrestricted arcas exceed (136 mrem to the whole body, or
120 mrem to any organ in a 92 day period (Technical
Specification 3/4.11.1.3).

| 3 The dose to a member of the public in unrestricted arcas shall not exceed
(Technical Specification 3/4.11.1.2):

3 mrem/gtr, total body
10 mrem/qtr, any organ
6 mrem/year, total boay

20 mrem/year, any organ

4. All of the liquid dose parameters are calculated according to the methodology
specified in the ODCM.
E 1. 3 > ONS
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Prior to the batch release of gaseous effluents, a sample of the source is collected and
; analyzed by gamma spectroscopy for the principal gamma emitting radionuclides.
} The identified radionuclide concentrations are evaluated and an acceptable release
ratc is determined to ensure that the dose rate limits of Technical
' Specification 3/4.11.2.1 are not exceeded.
|
|

B. lodines and Particulates with Half Lives Greater than Eight Days

Compliance with the dose rate limitations for iodines and particulates is
demonstrated by analysis of the charcoal and particulate samples of the station main
vents. The ¢“arcoal samples are analyzed by gamma spectroscopy for quantification
of any reicase of radioiodines. The particulate samples are analyzed by gamma
spectroscopy for quantification of particulate radioactive material.  Based on
guidance provided in the ODCM, compliance with dose rate limits for the






MEASUREMENTS AND APPROXIMATIONS AND TOTAL RADIOACTIVITY
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C.

1

Batch Releases

Prior to the release of liquid from a waste tank, a sample is collected and
analyzed by gamma spectroscopy for the principal gamma emiding
radionuclides. To demonstrate compliance with the requirements addressed
in Section LC.1 above, the measured radionuclide concentrations are
compared with the allowable MPCs; dilution in the discharge conduit is
considered, and an allowable release rate is verified.

The total activity released in each batch is determined by multiplying the
volume released by the concentration of each radionuclide. The actual
volume released is based on the difference in tank levels prior to and after the
release. A proportional composite sample is also withdrawn for each release
and this is used in turn to prepare monthly and quarterly compasites for wne
gross alpha, strontivm 89 and 90, and tritium analyses.

Continuous Releases

Prior to discharge of any coutinuous releases, a sample is collected and
analyzed by gamma spectioscopy for the principal gamma emitting
radionuclides. The measured radionuclide concentrations are compared with
the allowable MPC concentrations in the discharge conduit, and an allowable
release rate is verified.

Wher steam generator blowdown is discharged to the circulating water
conduits, it is sampled daily and these samples are used in turn to prepare a
weekly blowdown composite based on each day's blowdown. The weekly
composite is analyzed by gamma spectroscopy for the principal gamma
emitting radionuclides. These results are multiplied by the actual quantity of
blowdown to determine the total activity released. The weekly composite is
also used to prepare monthly and quarterly composites for tritium, gross
alpha, and st “ntium 89 and 90 analyses.

During primary to secondary leakage, the secondary system becomes
contaminated and subscquently, contaminates the turbine plant sumps. This
low level activity (mostly tritium) water is released directly to the Chesapeake
Bay. This water is sampled at least weekly and composited. These samples
are added to a composite based on the amount released during that week.
The composite sample is analyzed monthly for tritium and for the principal
gamma emitting radionuclides The results are multiplied by the actual
quantity of liquid released to determine the total activity released.  This
composite is used to prepare quarterly samples for strontium 89 and 90

analyses.






BATCH RLLEASES
Ao Liguid
1. Numbei of batch release:
2. Total time per od lor batch
releases (m.n)
3 Maxicum time period for a
batch release (min)
4, Average time periou for batch
releases (1min)
S, Minimum time period for a

|
R e |

batch release (. °.n)
6. Average stream flow during periods

of effluent into a flowing stream
(liters/min of dilutio -« ater)

1. Number of batch releases

2. Total time period for batch
releases (min)

3. Maximum time peniod fora b wch
release (min)

4. Average time period for batch
release (min)

. # Minimum time period for a batch
release (min)

1992
187

QUARTER  QUARTER

4. 10E +01

191E404

L9TE+03

4.06E+02

FO00E 400

FORE 406

230E+01

231E+4

TIE+03

1LOTE+03

167E-01

IND

ET0E+01

1LOOE+04

1L.OSE+03

LISE+02

200E 400

4.38E 406

3 10E+01

1.23E408

2. 14E+04

3965403

LOOE +00
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Liguid

5 Number of releases

y 8 Total activity relcased (Curies)
Guseous

1. Number of releases

& Total activity releases (Curies)

IST IND
QUARTER  QUARTER

-0 - <0
0- -0-
-{) - <0
<) -0 -



l

TASLL A - REG GUIDE 1,21

CALVERT CLIFFS NUCLEAR POWER PLANT

EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT

FIRST HALF - 1992

A. FISSION AND ACTIVATION GASES UNITS QUﬂ!;‘El( Quﬁg‘m %1(;0;%
1. Total Relerse Ci S66F+03 RIZE+01 4 540E 400
L Average release rate for period uCissec T20E+02 1LO6GE 401
Percent of Tech. Spec. limit(1) % 9. 72002 1 66E-03
4. Percent of Tech, Spec. limit(2) % SARE+00 T62E-02
S. Percent of Toch, Spec. imil(3) % L4E+00 | 224E42
6. Percent of Tech, Spec. limit(4) % 7200601 LI12E<02
7. Percent of Tech. Spec. limit(5) % 2.12E+00 134E-02
£ Percent of Tech. Spec. limit(6) % 1061 400 1.67E02
B. 10DINES
L. Total lodine - 131 Ci 1L OSE-02 AS0E03 | +6.50E+00
«  Average release rate for period uClifsec 1LATE03 5725404
3. Percent of Tech. Spec. lirit(7) % 3.26E-03 1.36E-03
4. Percent of Tech. Spec. limit(®) % 208E4+00 | B.60E-01
5. Percent of Tech. Spec. limit(9) % LOME+00 4.30E01
C. PARTICULATES
1. Particulates with half jives i
greater than 8 days Ci 7A0E-06 710E-06 +280E +01
2. Average release rate for period uCilsec S41E-07 9.03E07
3. Percent of Tech. §pec. limit(7) % 2.24E-06 2. 14E-06
4. Percent of Te n. Spec. limit(8) % 1L71E-03 1.64E-02
S, Percent of Tech. Spec. limit(9) % 8 S7E-4 8.22E-04
6. —.Groas alpha radicaciivity i S.77E-08 749E-08 F536E+01
u
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TABLE 1A - REG GUIDE 1.21 (Cont,

CALVERT CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT

FIRST HALF - 1992
IST IND EST.TOTAL
DOTRITIUM UNITS QUARTER QUARTER ERROR, %
1. | Total Release Ci LITE+00 1.59E +00 4 132E401
2. Average release rate lor period uCli/sec L6TE-O1 202E-01

NOTES TO TABLE (1A
(1)  Percent of LA whole body dose rate limit (300 mrem/year )
(2) Percent of LA.1 skin dose rate limit (3000 mrem/year)
(3) Percent of LA3 gamma quarterly dose limit (10 mrad)
(4)  Percent of LA3 gamma yearly dose limit (20 mrad)
(5) Percent of LA3 beta quarterly dose limit (20 mrad)
(6) Percent of LA3 beta yearly dose limit (40 mrad)
(M Percent of LB.1 organ dose limit (1500 mrem/year)
(%)  Poercent of LB.3 quarterly dose limit (15 mrem)
(9)  Percent of LB.3 yearly dose limit (30 mrem)

(10)  Less than minimum detectable activity which meets the LLD requirements of
Technical Specification Surveillance Requirement 4.11.2.1.2,
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CALVERT CLIFFS NUCLEAR FOWER PLANT
EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT

FIRST HALF - 1992
CONTINUOUS MODE BATCH MODE
ST | 2N 181 IND
A PARTICULATES UNITS | QUARTER | QUARTER | QUARTER | QUARTER
Manpme 54 Ci (2) (2) (n (n
Iron -59 Gi (2) (2) (n (1)
Cobalt -S8 Ci (2) {2) (1 (n
Cobalt 60 Ci (2) (2) (1) (1)
Zine 68 Ci (2) (2) (l) (1
Strontium -89 Ci (2) (2) (1 (1
Strontium 40 Ci 245E07 136E07 7.06E-12 39E-08
Molybdenum -9 Ci (2) (2) (1) (1
Cosium <134 Ci (2) (<) (1) 2.99E-00
Cesium 137 Ci 7.10E-06 (2) (1) 1.66F 06
Cerium 141 Gi (2) (2) (1) (n
Cerium -144 Ci (2) 2 (1) (1)
Gross Alpha Radioactivity Ci S.68E-08 S9SE-O8 9.30E-10 1.54E-08
Total For Period Ci TA0E-06 396E07 937E-10 6.70E-06

(1)  lodines and particulates in batch releases are accounted for with the main vent

NOTFS TO TABLE 1C

continuous samplers when the release is made through the plant main vent.

(2) Less than minimum detectable activity which meets the LLD requirements of
Technice! Specification Surveillance Requirement 4.11.2.1.2.




CALVERT CLIFFS NUCLEAR POWER PLANY
EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT

'i

s , ,

| TABLE 2A - REG GUIDE 1,21
|

I

| FIRST HALF - 1992

A FISSION AND ACTIVATION PRODUCTS UNITS QUARTER QUARTER ERROR, %

| 18T IND EST. TOTAL
F
| I Total Relcase (not including

tritium, gases, alpha) Ci 2.24E-01 1.29E-01 2330E+00
: 2. Average diluted concentration
| during period uCvml 2.73E-10 3.95E-10
| 3. Percent of Tech. Spec. limit(1) % 230E01 | 7.25E-01
4. Percent of Tech. Spec, limit(2) % 1L18E-01 630
5. Percent of Tech. Spec. limiy(3) % 2.63E-01 216E+00
6. Percent of Tech. Spec, limit(4) % 1.32E01 1.OBE +00
KOTRITIUM
1, Tots! Releass Oi | 9BAE+02 | 48SE402 | +9.80E+00
: 2. Average diluted concentration
during period uCi/ml 1.20E-06 1LAKE-06
3. Percent of applicable limit($) % 4.00E-02 493E-02

C. DISSOLVED AND ENTRAINED GASES

1. Total Release Ci 5.39E.01 271E0 +460E 400
2. Average diluted concentration |
. during period uCi/ml 6.56E-10 J R26E-11
I
£
|
’ 1
13
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CALVERT CLIFFS NUCLEAR POWER PLANT

-

EFFLUENT AND 'AASTE DISPOSAL SEMEANNUAL REPORT

FIRST HALF - 1992

IST IND EST. TOTAL
D, GROSS ALPHA RADIOACTIVITY UNITS QUARTER QUARTER ERROR, %
1. Total Release Ci (6) (6)
E. VOLUME OF WASTE RELEASES
(prior 1o dilution) liters Z12E+08 9.55E+07 +1L30E+00
F. VOLUME OF DILUTION WATER USED
DURING PERIOD liters R2IE+11 128E+11 +1L64E+01

NOTES TO TABLE 2A

(1) Percent of 1.C.3 Quarterly Organ Dose Limit (10 mremn)

(2) Percent of LC.3 Yearly Organ Dose Limit (20 mrem)

(3) Percent of LC.3 Quarterly Whole Body Dose Limit (3 mrem)

(4)  Percent of LC3 Yearly W uole Body Dose Limit (6 mrem)

(5)  Limit used is 3 x 10" uCi/mi

(6) Less than minimum detectable activity which meets the LLD requirements of

Technical Specification Surveillance Requirement 4.11.1.1.1.

14
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TABLE 2B - REG GUIDE 1.21

CALVERT CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT

FIRST HALF - 19¢2
LIQUID EFFLUENTS
CONTINUOUS MODE BATCH MODE

NUCLIDES RELEASED UNITS QUK%TTER QUZA:I':'ER QU:?TER QUzA':g'ER
Sodium 24 i (1 (1) 4.52E (1)
Chromium 81 Gi (1) it (1) 4.05E-03
Manganese -54 Ci (n (1 352E04 4.04E-04
Cobalt .87 Ci (1) (1) (1) L73ET
Cobali .58 Ci (1) (1) 2.29E02 7.58E-02
Iron 59 i (1) (1) 3.30E-04 (1
Cuobalt 7-60 Gi (nH (1 S.62E-03 4.19E-03
Zine 65 Ci (1) (N (h (n
Strontium -8y Ci (n (1 SR0E-04 5. E-04
Strontium 90 Ci (1) (1) 7.82E-08 6.12E-05
Strontium 92 Ci (1) (1 1.02E-04 1LI1SE-04
Niobium 95 Ci (n (1) (1) 2.26E-03
Niobium 97 Ci (1) (1) 339E-03 4.26E-04
Zirconium 95 Ci (n § )] JAEM )
Molybdenum 99 Ci (1 M 8.22E-08 (1)

“Technetium 9m Ci (1) ) 7.72E-04 (1)

4 Rﬁthcnium -103 Ci (1) (1) (1) 341E-4
Ruthenium 106 Ci (n (1) (n ()
Silver -110m . Ci (n (n S20E-04 TH6E-(4
Tin 13 Ci 1y (1) (1) 4.13E-04
Antimony -122 Ci (N (1) 4.S0E-04 2.88E(4
Antimony 124 Ci (1) (1) 6.67E05 5.29E-04

15
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CALVERT CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WASTL DISPOSAL SEMEANNUAL REPORT

FIRST HALY - 1992

ISR IRERR TR RN

LIQUID EFFLUENTS
CONTINUOUS MODE BATCH MODE

NUCLIDES RELEASED UNITS Qui"?ﬁ:a Qlle’:tl':’ER ng;.rm QUZA':AI{‘ER
Antimony 128 Ci (1) (1) () 7.32E-04
Tellurium 129 Ci (1) (1) (1) 8 40E-03
Tellurium 132 Ci () (1 1.77E-05 (1)
lodine 131 Ci (1) (1) S16E06 | 5.1610-03
lodine 132 Ci ) (1) 1.OSE-04 (1)
lodine 133 Ci (1 (1) 28E02 | 41004
lodine 135 Ci (1) (1) 1OSE-03 (1)
Cesium 134 Ci (1) (1) 6.24E02 | HARE-03
Cesium 136 Ci (1) (1) LOGE-03 | 3.04E-06
Cesium 137 Ci (1) (1) 941E-02 | 147E-02
Barium 140 Ci (1 (1) (1) 4.44E-05
Lanthanum -140 Ci (1) (1) 9.86E-08 1.10E-05
Cerium 141 Ci (1) M (1) 2.23E-04
Cerium <144 Ci (1) (1 1.74E-04 1.21E-03
Tungsten <187 Ci (n (1) 740E-04 (1)
TowlFor Period G (h (1) 224E01 | 129E01
Krypton 85m Ci (1) (1) () 5. S8E07
Krypton 85 Ci (1) (1) 6.54E02 | 45304
Xenon 131m Ci (1) (1 3.13E-03 320E-04 §
Xenon 133 Ci (1) (1) 446E-01 | 259E02
Xenon 133m Gi 1) (1) 233E-03 (1)

B e L e el Bl
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TABLE 28 - KEG GUIDE 1.21 (Cont.)

CALVER I CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REPORT
SECOND HALF - 199}

FFLUENTS
CONTINUOUS MODE BATCH MODE

IST IND IST IND
NUCLIDES RELEASED UNITS | QUARTER | QUARTER | QUARTER | QUARTER
Xenon -13§ Ci 1) (1) 4.17E-03 437E4
Xenon -135m Ci (n (n L43E-04 (nH
Total For Period i (n (1) SAVE.01 2TEM

NOTES TO TABLE 28

(n Less than minimum detectable activity which meets the LLD requirements of
Tecknical Specification Surveillunce Requirement 4.11,1.1.1.

17



CALVERT CLy /S NUCLEAR POWER PLANT

EFFLUENT AND WASTE DISPOSAL SEMEANNUAL REFORT
FIRST ITALF - 1992

SOLID WASTEAND IRRAVIATED FUEL SHIPMENTS

T T VT TSRS

2.

Estimate of Major Nuclides (By Type of Waste - Only nuclides > 1 % are reported)

a.

Cs-134
Cs-137
H-3
Co-58
Fe-55
Ni-63
I-131
Co-60

Cr-51
Fe-55
Co-58
Ni-63
Sb-125
Cs-134
Cs-137
A7-110m
C-14
Co-60
Nb-9§
Ru-106
Ce-144

6-MONTH EST. TOTAL
1. Type of Waste UNITS PERIOND ERROR %
a.  Dewatered spent resip m? 732E+00
Ci 1.67TE 402 F200E+01
b.  Dry Compressible Waste (Shipped) m’ 6,061 +02
Contaminated Equipment, etc. Ci 4.69E-01 A S00E4 0
¢.  Irradiated Components, m®
Control Rods, ete. Ci
d.  Other (CVCS Filters) m?
Ci

L3SE+01%
2.T4E +01%
I9TE+01™
4. 34E +00%
435E+00%
SAKE +00%
1.37E + 0%
2308 +00%

9. 70E + 00%
363E+01%%
1.56E +00%
1.34E401%
ARTE+ 0%
2.78E +00%
LIOE+01%
LSOE +00%
210E +00%
1LOAE~ 1%
1LOSE 4 00%
259E +00%
208E +00%

18



CALVERT CLIFFS NUCLEAR POWER PLANT
EFFLUENT AND WESTE DISPOSAL SEMEANNUAL REPORT

FIRST HALY - 1992
SOLAD WAL CLAND IRRADIATED FUEL SHIPMENTS (Cont.)
A Solid Waste Disposition
Mumber of Shipments Mode of Transportation stinaties

13 Motor Sutiace Transit Scientific Ecology Group
Ouk Ridgc:ﬁ'N

R Motor Surface Transit Scientific Ecology Group
Ouak Ridge, TN

|
9
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APPENDIX A
SOLID RADWASTE SHIPMENT DATA
FOR
SEMEANNUAL EFFLUENT RELEASE REPORTING
FIRST HALF - 1992

TYPEWASTE:. DAW

10CFR 61 WASTE CLASS: A

SOURCE OF WASTE:  Rudhwlegically Controlled Asrcas
SHIPPING CONTAINER: 40" Sealand Contane
TOTAL CURIE QUANTITY: 15330

HOW DETFRMINED: Dose 10 curie content, conver-ion by volume based on generic

distribution and scaling factors
TOTAL BUF "9 WASTE VOLUME: 214101t}
HOW DETERMINED:  Container volume and number of containers shipped
SOLIDIFICATION AGENT OR ARSORBENT:  None

B e et R L o T S SRR

TYPE WASTE: Dewatered Resin
10 CEFR 61 WASTE CLASS: C
SOURCE OF WASTE: Miscelianeons Liquid Radwaste Processing/CVCS Processing
SHIPPING CONTAINEE:  High Integrity L-8-120 liner (120.3 fi})
TOTAL CURIE GUANTITY: 106 (i
HOW DETERMINED: Gamma scan using sample of resin
TOTAL WASTE VOLUME:  120.3 (1 buried
HOW DETEKMINED: Weighed liner and calcuwiated volu. e of resin
SOLIDIFICATION AGENT OR ABSORBENT:  None

A-l



APPENDIX A
SOLID RADWASTE SHIPMENT DATA
FOR
SEMEANNUAL EFFLUENT RELEASE REPORTING
FIRST HALY - 1992

TYPEWASTE:  Dewalered Resin
10 CFR 61 WASTE CLASS: B
SOURCE OF WASTE: Miscelluncous Liguid Fadwaste Processing/CVCS Processing
SHIPPING CONTAINER:  High Integrity L-8-120 liner (1203 1)
TOTAL CURIE QUANTITY: 6100
HOW DETERMINED: Gamma scan using sample trom resin
TOTAL WASTE VOLUME: 3603 1 buricd
HOW DETERMINED: Weighed liner and calculated volume of resin
SOLIDIFICATION AGENT OR ABSORBENT:  None

CWASTE:  pewalered Resin

OFR 61 WASTE CLASS: A
SOURCE OF WASTE: Condensate Demineralizer Resin
SHIPPING CONTAINER: CPC B-25 Box
TOTAL CURIE QUANTITY: S11E-02C

HOW DETERMINED: Gamma scan using sample of resin
TOTAL WASTF VOLUME: 3 45E+03 1 shipped

HOW DETERMINED: Weighed liner and calculeted volume of resin
SOLIDIFICATION AGENT OR ABSORBANT: None



APPENDIX B

SUMMARY OF CHANGES TO THE CONPP ODCM
FIRST HALF 1992

CHANGES TO THE CONPP ODCM IN FIRET HALF 1992
SUMMARY AND BASIS

The Calvert Cliffs Offsite Dose Calculation Manual (ODCM) is contained in the Chemistry
Procedure CP-607. Changes to this document are controlled through the ncrmal procedure change
review and approval process.  This process meets the requirements of CONPP Technical
Specification 6.17.

One change was made (0 the ODCM during the first Lalf of the year 1992, The change was rey ewed
by the Plant Operations and Safety Review Committee (POSRC) and approved by the Plant General
Manager, Calvert Cliffs Nuclear Power Plant, prior to implementation. Change bars are provided in
the right margin of the ODCM text to identify the changes made.

The change was approved on April 10, 1992, and designated as change 92-027. The change revised
the values for ¢ Unit 1 and Unu 2 main vent stack flow rates. The revised values of main vent stack
flow rates are based on ac*nal measurements obtai~cd during & 2-year period. The measurements
were made using approved “agineering and Test Procedures.

B-1









