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PURPOSE _AND _SCOPE

The Radicactive Effluent Release Report includes, in Attachment
1, a summary of the quantities of radioactive liquid and gaseous
effluents and solid waste as outlined in Requlatory Guide 1,21,
"Measuring, Evaluating, and Reporting Radiocactivity in Solid wWastes
and Releases of Radiocactive Materials in Liguid and Gaseous
Efflvents from Light-Water-Cnoled Nuclear Power Plants", Revision
1, June 1974, w.th data summarized on a quarterly basis following
the format of Tabler 1, 2 and 3 of Appendix B thereof, The report
submitted within 60 days after January 1 of each year includes
an assessment of radiation doses to the maximum exposed member
of the public due to radinactive liquid and gaseous effluents
released from the site during the previous calendar vyear. The
report also includes a list of unplanned releases during the

reporting period, in Attachment 6.

As reguired by Technical Specification 6.15, changes to the Offsite
Dose Calculation Manual (CDCM) for the time period covered by this

report are included in Attachment 3.

Major c¢hanges to radioactive liguid, gaseous and solid waste
treatment systems are reported in Attachment 4, as required by
the ODCM, Section 6.6.2. Information to support the reaso-(s)
for the change(s) and a summary of the 10 CFR 50.59 evaluation
are included. In lieu of reporting major change in this report,
major changes to the radioactive waste treatment systems may be

submitted a part of the annual FSAR update,
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{cont.)

As required by the ODCM, Sections 6.2.2.b.2 and 6,3,2.b.3, a list
and explanation for the inoperability of radicactive liquid and/or
gaseous eifluent monitoring instrumentation is provided in this

report, in Attachment 5,

DISCUSSION

The basis for the calculation of the percent of technical
specification for the critical organ in Table 1A of Attachment
1 is the ODCM. The ODCM, Section 6.3.1 requires that the dose
rate for lodine-131, for Tritium, and for all radiconuclides in
particulate form with half-lives greater than 8 days shall be
less than or equal to 1500 mRem/yr to the critical organ at or
beyond the site boundary, The ecritical organ is the child's

thyreid; inhalation pathway.

The basis for the ca.culation of percent of technical specification
for the total body and skin in Table 1A of Attachment 1 is the
ODCM. The ODCM, Section 6.3.1, requires that the dose rate for
noble gases to areas at or beyond site boundary shall be less
than or equal to 500 mRem/yr to the total body and less than or

equal to 3000 mRem/yr to the skin,

The basis for the calculation of the percent of technica:
specification in Table 2A of Attachment 1 is the ODCM. The ODCM,

Section 6.2.1, states that the concentrations of radicactive
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SUPPLEMENTAL __INFORMATION

As required by the ODCM, evaluatiou of the Land Use Census is
to be made for ddentifying the new location(s) for the
environmental monitoring program pursuant to the ODCM, Section
6,.5.2 requirements, Evaluation of the Land Use Census conduc.ed
in 199] identified one new sample location for the Environmental
Moritor:ng Program. The location of the broad leaf vegetation
sampling station number 15 was changed, due to higher calcuiated
deposition source strength (D/Q) values at the new sample location,
The Environmental Monitorsing Program procedure, HP-3051.10, was
revised te inciude the change in sample location. No changes

te the ODCM airborne effluent dose factors were necessary.

As required by the ODCM, the identification of the causes of the
unavailability oi milk or leafy vegetation samples, required by
the ODCM, S8ection 6.5 and Attachment 21, and the identification
of the new location{s) for obtaiuiig replacement samples are
listed. Milk samples, as required by the ODCM, Section 6.5 and
Attachment 21, were available during the time period covered by
this report, The leafy vegetation samples for vegetation gstations
14, 15, 16, 21 and 23 were not collected for the months of November
and December 1991 due to seasonal unavailability. All other
samples were obtained and analyzed as required during the time

periuvd covered by this report.




ATTACHMENT 1

EFZLUENT RELEASE DATA

(07791 - 12/91)

This attachment 1includes a summary of the quantities of radioactive
liguid and gaseous effluents and solid waste, as outlined in Regu.atory

Guide 1,21, Appendix B.
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TABLE 1A

NORTH ANNA POWER STATION
SEMI-ANKUAL RADIOACTIVE EFFLUENT RELEASE REPORT

SUMMATION OF ALL GASEOUS EFFLUENT RELEASES FOR 1991

3rd 4th ESTIMATED TOTAL
UNITS __ QUARTER __QUARTER PERCENT ERROR (%)
A. Fission and Activation Gases:
1. Total Release. Curies 6.66E+2 5.15E+2 1.80E+1
2. Average Release Rate for Period. puCi/sec 8.38BE+1 6.48BE+1
B. Todines:
i. Total Iodine-131 Release. Curies 6.17E-4 1.16E-3 Z2.BOE+]1
2. Average Release Rate for Period. #Ci/sec 1 . 76B~5 1.46E-4
C. Particulates {(T% > 8 days):
1. Total Particulate (T% > 8 days) Release. Curies 4.91E-5 1.58BE-5 2.80E+1
2. Average Release Rate for Periocd. uCi/sec 6.18E-6 1.99E-6
3. Gross Alpha Radioactivity Release curies N/D N/D
D. Tritium:
1. Total Release. Curies 5.99E40 9.90E+0 3.10E+1
2. Average Release Rate for Period. uCl/sec 7.54E-1 1.25E+0
E. Percentage of Technicial Specification Limits:
i. Total Body Dose Rate. % 3.21E-2 2.50E-2
2. Skin Dose Rate. % 1.19e-2 B.02E-3
3. Critical Organ Dose Rate. % 1.27E-3 2.30B~+3

N/D is Not Detectable & N/A is Not Applicable
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( NORTH ANNA POWER STATION
SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
MIXED MODE GASEOUS EFFLUENT RELEASES FOR 1991 Page | of 2
___CONTINUOUS MODE BATCH MODE
3rd 4th ird ath
NUCLIDES RELEASED UNITS QUARTER ___QUARTER QUARTER QUARTER
Fission and Activation Gases:
Krypton - 85 Ci N/D N/D 1.62E-1 4.26E+0
Krypton - 85m Ci N/D N/D 3.05E-2 N/D
Krypton - 87 , o N/D 6.87E-2 N/D N/D
Krypton - 88 Ca N/D 9.97E-2 2.70E~-2 N/D
Xenon - 131lm Ci 5.55E-1 4.71E-1 1.16E+0 Z2.17E+0
Xenon - 133 Ci 2.90E+2 1.82E+2 1.058+42 2.07E+2
Xenon - 133m , e | 6.8B7E~1 3.38E-1 8.20E~1 1.43E+9
Xenon - 135 Ci 1.68E+0D 1.54E+0 €.08E-] 2.46E-1
Xencon - 135m Ci N/D N/D N/D N/D
Xenon - 138 Ci Ci N/D N/D N/D N/D
Other (Specify)
Argon - 41 C1 9.50E-3 2.02E+0 1.33E-2 N/D
Total for Period 3 Ok 2.93E+2 1.87E4+2 1 .08E+2 2.15B+2
Iodines:
lodine -- 130 Ci1 N/D N/D N/A N/A
Iodine - 131 Ci 1.33E-5 2.°5B-5 N/A N/A
lodine - 132 Ci N/D N, N/A N/A
lodine - 133 3 2.61E-6 5.99E-6 N/A N/A
Iodine - 133 Ci N/D N/D N/A N/A
lodine - 135 Ci N/D N/D N/A T A
Total for Period Ci 1.59E~5 2.65E-5 N/A N/A
Particulates:
Manganese - 54 Ci N/D N/D N/A N/A
Iren - 55 Ci 4.45E-7 2.92E~7 N/P N/A
Cobalt - 58 Ci N/D N/D N/A N/A
Iron — 59 Ci N/D N/D N/A N,A
Cobalt - 60 Ci l1.61E~-6 8.87E-7 N/A N/A
Zinc - 65 ) Ci N/D N/D N/A N/A
Strontium - 89 Ci N/D N/D N/A N/A
Strontium - 90 Ci N/D N/D N/A N/A
Silver - 110m Ci /D N/D N/A N/A
N/D is Not Detectable & N/A is Not Applicable




TABLE 1B
NORTH ANNA POWER STATION

SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
MIXED MODE GASEOUS EFFLUENT RELEASES FOE 1991

Page 2 of 2

CONTINUOUS MODE BATCH MODE
3rd 4th 3rd 4th
NUCLIDES RELEASED UNITS QUARTER QUARTER QUARTER __QUARTER

Particulates (cont.):
Cesium - 134 Ci 5.23E-7 2.17E-7 N/A N/A
Cesium - 136 Ci N/D N/D N/A N/A
Cesium - 137 Ci 3.13E-6 1.59E-% N/A N/A
Barium - 140 st | N/D N/D N/A N/A
Cerium - 141 Ci N/D N/D N/A N/B
Cerium - 144 Ci N/D N/D N/A N/A
Other (Specify)
Sodium - 24 (T% < B days) Ci N/D N/D N/A N/A
F_ofidium - 88 (T < 8 ways) Ci N/D N/D N/A N/2
~.Didium - 89 (Th < 8 days) Ci N/D N/D N/A N/A
Molybdenum - 99 (T% < B8 days) Ci N/D N/D N/A N/A
Technetium - 99m (7% < B days) Ci N/D N/D N/A N/A
Antimony ~- 122 {T% < B days) Ci N/D N/D N/A N/A
Antimony - 124 Ci 1.09E-8 N/D N/A N/A
Telluriom - 13Ilm (T% < 8 days) Ci N/D N/D AR N/A
Cesium - 138 (T < § days) Ci N/D N/D N/A N/A
Lanthanum - 140 Ci N/D K/D N/A N/A
Total for Period (T% > 8 days) Ci 5.72E-6 3.04E-6 N/A N/A
Total for Period (T% < 8 days) Ci P A N/A N/A N/A
Total fo~ Period Ci 5.72E-6 3.04E-6 N/A N/A
GROSS ALPHA: Ci N/D N/D N/A N/A
TRITIUM: Ci 3.65E-1 3.39e-1 1.14E-3 1.07E-3

N/D is Not Detectable & N/A is Not Applicable
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, NORTH &ﬂ!ﬁ STATION
SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

GROUND LEVEL GASEOUS EFFLUENT RELEASES FOR 1991 Page 1 of 2
CONTINUOUS MODE ~ BATCHE MODE '
_ 3rd 4th ird 4th
NUCLIDES RELEASED UNITS QUARTER QUARTER QUARTER QUARTER
Fission and Activation Gases: i
Erypton - 85 Ci N/D N/D N/D N/D
Krypton - 85m Ci 3.46E-2 9.85E-2 N/D 5. 89E-5
Krypton - 87 Ci 3.18E-2 1.14E~1 N/D 7.138=5
Krypton - 88 (51 6.7GE-2 1.938-1 N/D N/D
Xenon - i3lm Ci N/D 1. ToE~2 N/D N/D
Xenon - 133 Ci 2.16E+2 9.42E+]1 2.82E+1 7.43E+0
Xenon - 133m Ci N/D N/D 3.45E-1 N/D
Xenon - 135 a 1.90E+1 5.44E+10 4 .38E-2 4.11E-2
Xenon - 135m Ci 2.3BE-1 4.02E-1 4.26E-4 N/D
Xenon - |38 C1 5-10E-2 1.13E-1 N/D N/D
Other (Specify)
Argon - 41 C1 45E+0 4.B9E+0 N/D 7.65E-5
Total for Period C1i 2.37E+2 1.05E+2 2.8B6E+1 7.47E+0
Iodines:
fodine - 130 Ci N/D N/D vy 15 N/D
Jodine - 131 C1 5.45E~-4 1.08E-3 5.97E-5 5 .78BE-5
lodine - 132 C1 N/D N/D 1.66E-5 2.94E~-1
Iodine - 133 C1 4.17E-4 1.19E-3 5.69E-5 2.91E-6
lodine - 134 Ci N/D N/D 6.64E-6 L FIE~D
lodine - 135 Ci N/D N/D 3.92E-5 8.05E-7
Total fer Period Ci 9.62E-4 2.28F-3 1.79E-4 6.20E-5
Particulates:
Manganese - 54 Ci N/D N/D N/D 4,.38E-10
lron - 55 Ci N/D N/D N/D N/D
Cobalt - 5B Ci N/D 1.07E-5 N/D 8.03E-19
Iron. - 59 1 N/D N/D N/D N/D
Cobalt - 60 Ci N/D N/D 9_.64E-7 N/D
Zinc - 65 Ci N/D N/D N/D N/D
Strontium - R9 Ci N/D N/D N/D N/D
Strontium - 90 C1 N/D N/D N/D N/D
Silver - 110m Ca N/D N/D N/D N/D
Cesium - 134 Ci N/D i/D 1.26E 5 i.49e-8
Cesium — 136 Ci N/D N/D 8.94E-10 3.21E~-9

N/D is Not Detectable & N/A is Not Applicable
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( TABLE 1C N
NORTH ANNA POWER STATION
SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
GROUND LEVEL GASEOUS EFFLUENT RELEASES FOR 1991 Page 2 of 2
CONTINUOUS MODE BATCH MODE J
3rd 4th 3rd 4th
NUCLIDES RELEASED UNITS QUARTER QUARTER QUARTER QUARTER
Particulates (cont.):
Cesium - 137 Ci 4.79E-6 1.94E-5 2.50E~5 2.15E-8
Barium - 140 Ci N/D N/D N/D N/D
L Cerium - 141 Ci N, D N/D N/D N/D
Cerium - 144 Ci N/D N/D N/D N/D
Other (Specify)
Sodium - 24 (T < 8 days) Ci H/D N/D L.96E~5 5.51E-9
Bromine - B4 (T% < 8 days) Ci N/D N/D N/D N/D
Rubidium - 88 (Th < 8 days) Ci _N/D N/D N/D 1.43E-7
Rubidium - 8% (T% < 8 days) Ci N/D N/D N/D N/D
Molybdenum - 99 (T < B8 days) Ci N/D N/D /D N/D
Technetirm - 99m (T% < 8 days) Ci N/D N/D N/D N/D
Ruthenium - 106 Ci N/D N/D N/D 9.52E-9
Antimony - 122 (T < 8 days) £ N/D N/D 4.44E-10 R/D
Tellurium - 1231lm (T% < B days! Ci N/D N/D N/D N/D
Cesium — 138 (Ts < 8 days) C1 N/D N/D N/D 2.49E-7
Cerium - 143 (TS < 8B days) Ci N/D N/D 2.36E-6 N/D
Lanthanum - 140 C1 N/D N/D N/D N/D
Total for Period (T > 8 days! C1 4.79:-6 1.27E-5 3.86E-5 5.04E-8
Total for Period (T% < 8 days) Ci N/A N/A 2.20E-5 3.97E-7
‘ Total for Period Ci 4.79E-6 1.27E~-5 6.06E-5 4.48BE-7
GROSS ALPHA: Ci N/D N/D N/D N/D
TRITIUM: Ci 5.48E40 S .52E+0 1.34E-1 4.02B-2
3
N/D is Not Detectable & N/A is Not Applicable
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TABLE 2A

SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

LIQUID EFFLUENTS-SUMMATION OF ALlL RELEASES FOR (1991)
ird ath ESTIMATED TOTAL
UNITS __QUARTER QUARTER PERCENT ERROR (%)
A. Fission and Activation Products:
1. Total release (not including tritium,
noble gases, and gross alphal. Curies 8.51E-2 7.38E-2 2.00E+1
2. Average diluted concentration Juring
the period. #Ci/ml 2.95E~11 1.07E-10
3. Percent of applicable limit (T.S.]). + 5.78BE-3 1.2G6E~-2
B. Tritium:
1. Total release activity. Curies 3.49E+2 2.65E+2 2.00E+1
2. Average diluted concentration during
the period. pCi/mil 4.08BE-7 3.82E-7
3. Percent of applicable limit (T.5.). 2 1.36E-2 1.27B-2
C. Dissolved and Entrained Gases:
1. Total release activity. Curies 7.90E-1 i.45E+0 2.00E+1
2. Average diluted concentration during
the period. WCi/ml 9.23E-10 2.0%9E-9
3. Percent of applicable limit (T.5.). % 4.62E-4 1.05E-3
D. Gross Alpha Radicactivity:
». Total release activity. Curies N/D N/D 2.90E+1
E. Volume of waste released: (prior to
dilution). Liters 8.25E+7 B8.44E+7 3.00E+0
F. Volume of dilution water used during
period. Liters B.55E+11 6.93E+11 3.00E+D

N/D is Not Detectable & N/A is Not Applicable
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TABLE 2B
INA__POWER _ STATION

SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

LIQUID EFFLUENT RELEASES FOR 199! Page 1 of 2
CONTINUOUS MODE MODE
3rd 4th 3rd 4th
NUCLIDES RELEASED UNITS __QUARTER QUARTER _QUARTER QUARTER _

Fission and Activation Products: -
Manganese - 54 Ci 5.46E-4 7.04E-5 K/D K/D
iron - 55 Ci N/D N/D N/D N/D
Cobalt - 58 Ci 6.27E-3 8.00E-3 N/D N/D
Cobalt - 60 Ci 2.94E-2 1.50E~-2 N/D N/D
Zinc - &5 Ci N/D N/D N/D N/D
Strontium - 89 Ci N/D N/D N/D N/D
Strontium - 90 Ci N/D N/D N/D N/D
Silver -~ *1fim Ci 1.63E~-2 6.57E-3 N/D N/D
lodine - 131 Ci ', 3E~-3 1.96E-2 1.67E-3 N/D
lodine - 132 Ci 7.86E-5 N/D N/D N/D
lodine ~ 133 Ci 9.06E-3 1.70E-2 3.10E~-4 N/D
fodine - 134 Ca N/D N/D N/D N/D
lodine - 135 C1 N/D N/D N/D N/D
Cesium - 134 i 1.46E-3 7.35E-4 2.78E-4 N/D
Cesium - 136 Ci 2.30E-4 N/D T+ TSE=S N/D
Cesium - 137 Ci 4.01E-3 2.08E-3 Z2.68E~4 1.64E-5
Barium -~ 140 Ci 93.60E-5 N/D N/D N/D
Cerium - 141 Ci N/D N/D N/D N/D
Cerium 144 Ci N/D N/D N/D N/D
Other (gpeczfyl
Sodium - 24 (T% < B days) Ci 1.46E-4 N'D N/D N/D
Chromium - 51 Ci N/D N/D N/D N/D
Cobalt - 57 Ci N/D N/D N/D N/D
Iron - 59 CA N/D N/D N/D N/D
Rubidium - B8 (Ts < 8 days) Ci N/D N/D »/D N/D
Strontium - 85 Ci 1.60E-4 N/D N/D N/D
Zirconium - 95 Ci N/D N/D N/D N/D
Niobium - 95 (T < 8 days) G 2.34E-3 B.H5E-4 N/D N/D
Molybdenum - 99 (7% < 8 days) ot N/D N/D N/D N/D
Technetium - 99m (T% < 8 days) i N/D N/D N/D N/D
Cadmium - 109 C1 N/D N/D N/D N/D
Antimony - 122 (T < 8 days] Ci N/D N/D 1.87E-5 N/D
Antimony - 124 Ci 3.1%9E-4 N/D N/D N/D
Antimony - 125 Ci Z2.38BE-3 3.58E-3 N/D N/D

N/D 1s Not Detectable & N/A is Not Applicable
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Page 1 of 2

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL
(NOT IRRADIATED FUEL)

6-MON'TH ESTIMATED TOTAL
1., Type of Waste UNIT PER1OD PERCENT ERROR
v = SR (%)
a. Spent resins, filter m’ 4.79E+] 2,50E+1
sludges, evaporator Ci 1.40E+2 2,50E+]1
bottoms, etc.
b. Dry compressible waste, m’ 1.09E+2* 2.50E+1
contaminated eguipment, Ci 9.84E-2 2.50E+1
etc, |
|
¢. Irradiated components, n’ 0.00E+0 0.00E+0 |
control rods, etc. Ci 0.00E+0 0.00E+0
d. Other (describe) m’ 0.00E+0 0.00E+0
i 0.00E+0 0,00E+D

2. Estimate of major nuclide composition (by type of waste)

I‘-—‘-“f‘ B T N T o N =T e L 1 g e [ [ TN S I T L W S Sy D S B B’ B S (St O g ™m0 1

a, C~-14 % 1.78E+0 2.50E+1
i Mn~-54 B 1,34E+0 2.50E+1
Fe-55 ) 1.10E+1 2.50E+1
Co-58 % 1.60E+0 2.50E+1
Co-60 5 3,50E+] 2.50E+1
Ni-63 % 3,85E+1 2.50E+1
Cs~-134 & 3.14E+0 2.50E+1
Cs=137 & 6.995L+0 2. 500+

b, Fe-55 [ §.07E+1 2.50E+1
Co-58 % 9,94E+0 2,50E+1
Co-60 % 2,37E+1 2.50E+]
Ni-63 5 9,09L+0 2,50E+1
Sb=125 3 1,01E+0 2.50E+1
Zr=95 % 2.81E+0 2.50E+]1
Nb~-95 % 5,83E+0 2,508+
Cs~-134 % 1,27E+( 2.50E+]
Cg=137 % 3.39E+0 2.50E+1




RELEASE _ REPORT
RRADIATED PUEL_SH1PMENTS

Page 2 of 2
I
2. Estimate of major | 6-MONTH ESTIMATED TOTAL
| nuclide composition UNIT PER10OD PERCENT ERROR |
| (by type of waste) (%) ‘
(cont,) |
€. _NONE N s \
|
d. NONE
|
| 3. 8Solid wWaste Disposition
Number of Shipments Mode of Transportation Destination
: 7 Truck Barnwell,5.C.
| 3 Truck Oak Ridge,T.N.
i'. (SEG)
5‘ B. IRRADIATED FUEL SHIPMENTS (Disposition)
| Number of Shipments Mode of Transportation Destination
0 N/A N, A

| * 3 shipments of Dry Active Waste were shipped from North Lnna to a
licensed waste processor for velume reduction, Therefore, the volume
as listed for this type ig not representative of the actual volume

bgried. The total volume buried for this reporting period was 31.8
"
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ATTACHMENT 2 ,
ANNUAL _AND QUARTERLY DOSES

An assessment of radiation doses to the maximum exposed member of the
public due to radicactive liquid and gaseous effluents released from
the site for each calendar guarter for the calendar year of this report,
along with an annual total of each effluent pathway is made pursuant

to the ODCM, Section 6.6.2  equirements.

5 Liquid Effluents: |

lst 2nd 3rd 4th Annual
a Quarter Quarter Quarter Quarter Total
Total Body
| Dose (mRem) 1,24E~-1 9,53E-2 1.91E-1 l1,17E~1 5:27E~1
| Critical Organ
| Dose (mRem) 1.56E~1 1,00E~1 2,33E~1 1.37E-1 6.26E~1
| f
@ Gaceous Effluents:
J
| ist 2nd ird ith Annual
Quarter Quarter Quarter Quarter Total

Noble Gas

Qgggg_ggge (mRad) 1,03E-2 5,89E-2 4.65E-2 3.51E~2 1,51E-1
Noble Gas

I Beta Dose (mRad) 2.94E-2  1.43E-1 1.08E-~1 5.76E=2  3.38E-1
i Critical Organ
|
|
|

Dose for 1-131,

H-3, Particulates 1.94E-2 1.75E~-2 2.84E~2 S.36E~2 1:19E=1
with T% > 8 days

(mRem)
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