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1. PURPOSE AND SCOPE

This report documents the release of radioactivity from the site for the

previous semi-annual period along with the dilution and dispersion of the

liquid and gaseous radioactive effluents within the er" irons of the site and

the assessment of radiation doses to individuals and populations from the

effluents.

The report includes summaries of the quantities of radioactive liquid and

gaseous effluents and solid waste released from the station as outlined in

Regulatory Guide 1.21. " Measuring, Evaluating, and Reporting Radioactivity

in Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous

Effluents from Light-Water-Cooled Nuclear Power Plants". Also included are

summaries of the meteorological conditions concurrent with the release of

gaseous effluents as outlined in Regulatory Guide 1.21, and summaries of

calculated doses for individuals and populations frem liquid and gaseous

effluents following Reg. Guides 1.21 and 1.109 through 1.113. The site

specific environmental parameters used for calculating dose from the

effluents are included for reference. These environmental parameters are

redetermined each year at the beginning of the growing / grazing season.

The radioactive liquid and gaseous effluent data, meteorological data,

and dose calculations are su=marized on a quarterly basis for all liquid and

continuous gaseous releases. Intermittent gaseous releases are summarized

separately along with the concurrent meteorological data and calculations

of radiation doses to individuals.



2. DATA COLLECTION AND ANALYSIS

2.1 EFFUENT RELEASES

The radioactive effluents released to the environment from the

station during the report period were sampled and analyzed for

radioactivity in accordance with the Environmental Technical

Specifications, Specifications 2.2.2 and 2.2.4.

Summaries of the quantities of radioactive materials in liquid and

gaseous effluents released to the environment are included in

Appendix A to this report as Tables lA, 1C, 2A, and 23. The reported

quantities of radioactive caterials are measured levels. The Minimal

Dectectable Activity levels for indivduals nuclides for liquid and

gaseous effluents is included in Appendix A as Table 5.

2.2 METEOROLOGICAL MEASURDENTS

Site meteorological conditions were measured during the report period

and recorded as hourly average of wind speed, wind direction and

differential temperature between the 150 foot and 35 foot level

temperature sensors at the staticn meteorological tower.

Su=naries of the meteorological conditions for the report period are

included in Appendix A, Table 4, as joint frequency distributions of

wind speed and direction by stability class. Table 4 is duplicated

for continuous and intermittent releases.

2.3 0FFSITE EXPOSURE ESTIMATES

Estimates of offsite exposuras resulting from the release of radioactive

effluents to unrestricted areas during the report period were calculated

following Reg. Guides 1.21 and 1.109 through 1.113. The result of these

estimates is included as Appendix B. to this report.
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2.3.1 MAXDiUM INDIVIDUAL EXPOSURES

Estimates of max 1=um individual offsite esposures were

calculated using the critical receptor survey results to

determine appropriate pathways. Maxi =um individual usage

values and pathway parameters were taken from Reg. Guide

1.109, Tables E-5 and E-15.

2.3.1.1 LIQUID EFFLUENT RELEASr. E'GOSLTE

Estimates of maximum individual of fsite exposures

were calculated for potable water, aquatic foods

(sport fish), shoreline recreation, and contaminated

foods.

No public drinking water supplies are drawn from

North Anna Reservoir, however, the Hanover County,

Doswell Treat =ent Plant withdraws downstream from

the reservoir. This is the point of exposure for

this pathway. A transit time of 5 days, including

distribution, was estimated for this calculation.

The pathway for contamined foods is the access to

the Waste Heat Treatment Facility by cattle located

on pastures adjoining the facility.

Mixing ratios of 0.66 and 0.63 were used for the

Waste Heat 'reatment Facility and reservoir

respectively (Ref. FSAR 11.2.7) . No additional

mixing ratio was assumed for the reservoir to

North Anna River.

The result of these calculations is included

in Appendix B, Table 2.



2.3.1.2 GASEOUS EFFLUENT RELEASE ESPOSURES

Estimates of maxi =um individual offsite exposures

were calculated for external exposure from noble

gases, inhalation of radioactivity in air, deposition

of radioactivity on the ground plane and consumption

of deposited radioactivity from leafy vegetation,

prodece, cows milk, goats milk, and meat pathways.

Calculations were performed for total-body and organ

exposures as appropriate. These results are included as

Appendix 3, Tables 3,4 and 5. In addition, the gamma

and beta exposure to air at the site boundry was

calculated and the result is included as Appendix 3,

Table 3.

Calculations were performed for each sector of the

environment surrounding the site, using meteorological

data concurrent with the release period. Tables 3,4

and 5 of Appendix are duplicated for continuous and

intermittent releases.

2.3.2 POPULATION EXPOSURES

Annual population integrated total-body and thyroid exposures

were calculated for the population within a 50 mile radius of

the cite. Tables E-4 and E-15 of Reg. Guide 1.109 were used to

determine the usage values and pathways parameters for population

exposures.

2.3.2.1 LIQUID EFFLUENT RELEASE POPUI.ATION EXPOSLTES

Average individual exposures resulting from the

release of liquid effluents were calculated for potable

water, aquatic foods, shoreline recreation, and

contaminated foods. These results were incorporated

along with the production and/or usage



values for these pathways and age distribution

fractions to calculate the populatian exposures from

liquid pathways. This result is included as Appendix 3,

Table 6.

2.3.2.2 GASEOUS EFFLUENT RELEASE POPULATION T OSURES

Estimate of the average adult, teen and child exposures

were calculated for total-body and thyroid axternal

exposures from noble gas submersion and desposition

on the ground plane and exposure from inhalation of

radioactivity. Estimates were calculated for each

sector and subregion within "e 50 mile radius of

the site.

Each subsector individual exposures was multiplied

by the estimated age dependent population for the

subregion (Ref.FSAR 2.1.3), to yeild the population

exposures for each subregion and pathway. These results

are included as Tables 7,8 and 9 of Appendix 3.

Estimates of the average adult, teen, and child total-

body and thyroid exposures for the 50 mile region

were calculated for the produce milk and meat pathways.

These estimates were incorporated with crop data for

the region and age dependent population estimates to

estimate the MAN-RDI and MAN-TRYROID-RDi from the

terestrial food pathway. This result is included as

Table 10 of Appendix B.
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2.4 SOLID WASTE AND IRRADIATED FUEL SHIPME! TIS

A summary of solid waste and/or irriadiated fuel shipments from

the station during the report period is included in Appendix A,

Table 3.

3. RESULTS AND EVALUATION

3.1 LIQUID EFFLUENT RELEASES

Calculated estimated offsite exposures for liquid effluents for the

3rd and 4th quarters af 1978 resulted in esti ates of less than 1

mrem for the maximum individual total-body or organ doses.

3.2 GASEOUS EFFLUE'iT RELEASES

Estimates of offsite exposures for continuous gaseous effluents fc-

the 3rd and 4th quarters of 1978 resulted in estimated doses well

below the 10 CFR 50, Appendix I limits for all indivicials. The

highest esti=ated dose for the 3rd quarter is 1.1 mres(infant thyroid)

to the north sector. All other esti=ated doses are less than 1.0 mrem.

Dose esti=ates were calculated for 1 (one) gaseous batch release

during the 3rd quarter which consisted of Unit #1 containment purge

from September 22 to September 30, 1978 and the release of one

waste gas holdup tank contiguous with the purge on September 22.

Meteorological data collected concurrent with this release was used in

calculating the dose estimates. All estimated individual doses from this

release were less than 1.0 mrem.



Dose estimates were calculated for a Unit # 1 containment hogging

operation of approximately 4 hours duration on October 1 ,1978 using

meteorological data concurrent with the release. All estimated

whole-body and organ doses resulting from this release are well

below 1.0 mrem.

During the 4th quarter of 1978 6 waste gas holdup tanks releases were

made between October 12,1978 and December 16,1978. The maximum activity

for radiciodines and particulates from any cae of these releases

was less than 10 uC1. These were added and considered as a single

release for estimating offsite doses. The 4th quarter meteorological

sum =ary was used for making these estimates. All estimated doses from

this release are well below 1.0 crea for whole-body and organs.

3.3 CONCLUSIONS

The total individual esti=ated offsite dose for the 3rd and 4th

quarters of 1978 are well below the 10 CFR 50, Appendix I limits.

NOTE: All esti=ated dose tables are numbered with a second digit
which corresponds to the release as follows:

1 3rd. quarter continuous liquid or gaseous release,

2 4th. quarter continuous liquid or gaseous release,

3 containment purge,

4 contain=ent hogging

5 4th. quarter gaseous vaste holdup tank releases.
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APPENDIX A

RADIOACTIVE EFFLUENT RELEASE REPORT

FOR THE

NORTH ANNA POWER STATION

JULY 1,1973 - DEC.31,1978

TABLE lA GASEOUS EFFLUENTS-SUMMATION

TABLE 1C GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

TABLE 2A LIQUID EFFLUENTS-SDCL\ TION

TABLE 2B LIQUID EFFLUDITS

TABLE 3 SOLID WASTE SHIPMENTS

TABLE 4 METEOROLOGICAL JOINT FREQUENCY DISTRIBUTION

TABLE 5 MINIMAL DETECTABLE ACTIVITY LEVELS

.



TABLE 1A
EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT (1978)

CASE 0HS EFFLUENTS-SUt!MATION OF ALL REl. EASE
NORTil ANNA POWER STATION

DOCKET 50-338

EST. TOTAL
UNIT 3RD QUARTER 4TH QUARTER ERROR %

A. Fission & Activation gases

1. Total release Ci 6.41 E*3 6.49 Et2 1.50 Ett

2. Average release rate for period pCi/sec 8.06 Et2 8.16 Et1

3. Percent of Technical Specification limit % 1.28 Et1 1.29 E O

B. Iodines

1. Total Iodine-131 Ci 2.85 E-2 2.24 E-3 1.50 Ett

2. Average release rate for period pCi/sec 3.58 E-3 2.83 E-4

3. Percent of Technical Specification limit % 1.43 E O 1.12 E-1

C. Particulates

1. Particulates with half-lives > 8 days Ci 1.15 E-4 7.09 E-6 1.50 Et1

2. Average release rate for period pCi/sec 1.45 E-5 8.92 E-7

3. Percent of Technical Specification limit % 7.72 E-3 4.75 E-4

4. Gross Alpha radioactivity Ci 1.03 E-4 3.87 E-5

D. Tritium

1. Total release Ci 7.49 E O 3.20 E-1 1.50 Et1

:
2. Average release rate for period pCi/sec 9.42 E-1 4.03 E-2

3. Percent of Technical Specification limit %
__
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TABLE 2A
EFFLUENT AND WASTE DISPOSAL set!I-ANNUAL REPORT (1978)

LIQUID EFFLUENTS-SUMt!ATION OF ALL RELEASES
NORTil ANNA POWER STATION

DOCKET 50-338

EST. TOTAL
UNIT 3RD QUARTER 4Til QUARTER lRROR %

A. Fission & Activation products

1. Total release (not including tritium,
gases, alpha) Ci 8.03 E-2 6.33 E-2 1.5 E+1

___

2. Average diluted concentration during
period pCi/ml 1.70 E-10 1.36 E-10

_

3. Percent of applicable limit % 6.42 Et0 5.06 E40

B. Tritium

1. Total release Ci 1.61 Et2 1.01 Et2 1,5_nti

2. Average diluted concentration during
period pCi/ml 3.40 E-7 2.17 E-7

3. Percent of applicable limit % 1.13 E-2 7.22 E-3

C. Dissolved and entrained gases

1. Total release Ci 1.86 E-1 9.13 E-l 1.5 Ell

2. Average diluted concentration during
period pCi/ml 3.94 E-10 1.96 E-9

.

3. Percent of applicable limit % 9.84 E-4 4.90 E-3

D. Gross Alpha radioactivity

Ci1. Total release
_

E. Volume of waste released (prior to

dilution) Liters 9.77 Ei6 7.61 E46

F. Volume of dilution water used
during period Liters 4.73 Etli 4.66 Ell!

_ _ _ _ _
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TABLE 3
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (YEAR)

SOLID WASTE AND IRRADIATED FL'EL SHIPMENTS

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)

1. Type of waste 6-MONTH EST. TOTAL
UNIT PERIOD ERROR, %

s. Spent resins, filter sludges, evaporator m E.

bottoms, etc. Ci . E . E

b. Dry compressible waste, contaminated m 2.14 E+1
equipment, etc. Ci 3.59 E O 1.00 E+1

3c. Irradiated components, control m g

rods, etc. Ci . E E.

3'd. Other (describe) m E

Ci E E. .

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

b. Co-58 % 4.38 E+1
Co-60 % 5.00 E-1
Hn-54 3.50 E+1*

Cs-134 % 3.70 E O
Cs-137 % 1.70 E+1

c. % . E
_

% . E

_
% E

d. % E

% E

% E

3. Solid Waste Disposition

NL*MBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION

2 Private vehicle Barnwell, S.C.

B. IRRADIATED FUEL SHIPMENTS (Disposition)

NL*MBER OF SHIPMENTS MODE OF TRANSP0hTATION DESTINATION
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TA3LE 5

CTNIMAL DETECTABLE ACTIVITY LEVELS (uC1/ml)

NUCLIDE GASEOUS EFFLUENTS LIOUID EFFLUENTS

Kr-85m 8.71E-07

Kr-85 2.26E-06

Kr-87 1.42E-06

Kr-88 2.53E-06

Xe-133 1.13E-06 5.38E-07

Xe-135 8.01E-07 2.24E-07

Xe-135m 1.21E-06

Xe-138 2.24E-06

I-131 3.11E-13 2.18E-07

I-132 3.30E-13

I-133 3.19E-13

I-134 6.74E-13

I-135 6.98E-13

Co-58 1.08E-13 2.70E-07

Co-60 3.03E-13 2.63E-07

Cs-134 2.71E-13 2.80E-07

Cs-137 2.72E-13 2.44E-07

Mn-54 2.82E-13 1.64E-07

Ba-140 7.50E-13

Fe-59 4.10E-07

2n-65 4.20E-07

Cr-51 2.00 E-06

Zr-95 3.45E-07

Mo-99 1.33E-06

Tc-99m 1.76E-07

Ba-140 6.80E-07

La-140 1.31E-07

Ce-141 3.50E-07



APPENDIX B

RADI0 ACTIVE EFFLUENT RELEASE REPORT

FOR THE

NORTH ANNA POWER STATION

JULY 1,1978 - DEC.31,1978

TABLE 1 ENVIR0h3 ENTAL SURVEY (1978)

TABLE 2 LIQUID EFFLUENT RELEASE EXPOSURES-MAXIMLH INDIVIDUAL

TABLE 3 NOBLE GAS EFFLUENT EXPOSURES-MAXIMUM INDIVIDUAL-BETA-
GAMMA AIR

TABLE 4 GASEOUS EFFLUENT EXPOSURES-MAXIMDi INDIVIDUAL (GROUhT PLANE)

TABLE 5 CASE 0US EFFLUENT EXPOSURES-MAXIMLH INDI%IDUAL
(IhTALATION AND CONSUMPTION)

TABLE 6 LIQUID EFFLUENT RELEASE EXPOSURES-POPLUTION

TABLE 7 NOBLE GAS EFFLUENT EXPOSURES-POPULATION

TABLE 8 GASEOUS EFFLUENT EXPOSURES-POPULATION (GROUND PLANE)

TABLE 9 GASEOUS EFFLUENT EXPOSURES-POPULATION (IhTALATION)

TABLE 10 GASEOUS EFFLUENT EXPOSURES-POPULATION (TERRESTRIAL
FOOD PATHWAYS)

.
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LGLE 2-2

LIGUID FELEASE DOSE 5 :MFEM)
MA:,:I t1UM INDIVIDUAL

70TFL CALCULATED MP:x:IMUM DOSE 5 FROM LIQUID PATHWAYS

EONE LIVER TOT-EODY THYPOID KIDNEY LUNG GI-LLI

FDLT O.00E 00 0.28E-02 0.2SE-02 O.28E-02 O.28E-02 O.28E-02 O.2SE-02

TEEN 0.00E 00 O.ISE-02 O.26E-02 0.2?E-02 O.29E-02 0.28E-02 0.2SE-02

CHLD 0.002 00 0.40E-02 0.40E-OI G.40E-02 0.40E-02 0.40E-02 0.40E-02
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TASLE 6-1
.

POPULATION EXPOSURES RESULTI:G FROM

LIQUID EFFLUENT RELEASES

?0 TABLE WATER TOTAL-BODY THYROID

Adult 2.31E-01 2.31E-01

Teen 2.45E-02 2.45E-07

Child 7.70E-02 7.70E-02
.

AQUATIC FOOD

Adult 3.14E-04 3.14E-04

Teen 3.70E-05 3.70E-05

Child 4.87E-05 4.87E-05

SHORELINE RECREATION

Adult L.T.l.0E-10 L.T.l.0E-10

Teen L.T.1.0E-10 L.T.1.0E-10

Child L.T.l.0E-10 L.T.l.0E-10,

CONTAMINATED FOODS

Adult 1.25E-09 1.25E-09

Teen 1.21E-09 1.21E-09

Child 2.3SE-10 2.38E-LO

Total 3.33E-01 3.3E-01
(MAN-REM) (MAN _ THYROID-REM)
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j. TABLE 6-2

POPULATION EXPOSURES RESULTING FROM

LIQUID EFFLUENT RELEASES

POTABLE WATER TOTAL-BODY THYROID

Adult 2.79E-01 2.79E-01

Teen 3.00E-02 3.00E-02

! Child 9.23E-02 9.23E-02

AQUATIC FOOD

Adult 5.88E-04 5.8SE-04

Teen 7.29E-05 7.29E-05

Child 9.74E-05 9. 74 E-05

SHORELINE RECREATION

Adult L.T.l.0E-10 L.T.1.0E-10

, Teen L.T.1.0E-10 L.T.l.0E-10
1

Child L.T.1.0E-10 L.T.1.0E-10

CONTAMINATED FOODS

Adult 9.06E-10 9.06E-10
1
: Teen L.T.1.00E-10 L.T.l.00E-10
I
i Child 1.66E-10 1.66E-10

Total 4.02E-01 4.02E-01
(MAN-REM) (MAN-THYROID-REM)
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