VIRGINIA ELECTRIC AND POWER COMPANY
RICHMOND, VIRGINIA 23261

April 17, 2008

Attention: Document Control Desk Serial No.  08-0210
U.S. Nuclear Regulatory Commission SS&L/TIN RO
Washington, DC 20555-0001 Docket Nos. 50-280
50-281
License Nos. DPR-32
DPR-37
Gentlemen:

VIRGINIA ELECTRIC AND POWER COMPANY
SURRY POWER STATION UNITS 1 AND 2
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

Enclosed is the Surry Power Station Annual Radioactive Effluent Release Report for
January 1, 2007 through December 31, 2007. The report, submitted pursuant to Surry
Power Station Technical Specification 6.6.B.3, includes a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released during the 2007
calendar year, as outlined in Regulatory Guide 1.21, Revision 1, June 1974.

If you have any further questibns, please contact Paul Harris at 757-365-2692.

Sincerely,

W. Matt Adams
Director Safety & Licensing
Surry Power Station

| Attachment

Commitments made by this letter: None
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CC:

United States Nuclear Regulatory Commission
Region li

Sam Nunn Atlanta Federal Center

61 Forsyth Street, S. W., Suite 23T85

Atlanta, Georgia 30303-8931

NRC Senior Resident Inspector
Surry Power Station

American Nuclear Insurers
Attn: Mr. Edward Everett
Suite 300

95 Glastonbury Blvd.
Glastonbury, CT 06033

Serial No.: 08-0210
Docket Nos.: 50-280
50-281
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ATTACHMENT 1

2007 Annual Radioactive Effluent Release Report

SURRY POWER STATION UNITS 1 AND 2
VIRGINIA ELECTRIC AND POWER COMPANY
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This report is submitted as required by Appendix A to Operating License Nos. DPR-32 and DPR-
37, Technical Specifications for Surry Power Station, Units 1 and 2, Virginia Electric and Power
Company, Docket Nos. 50-280, 50-281, Section 6.6.B.3.



. EXECUTIVE SUMMARY
AN NUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radioactive Effluent Release Report. describes. the radiological effluent control
program conducted at Surry Power Station during the 2007 calendar year. This document
summarizes the quantities of radioactive liquid and gaseous effluents and solid waste released from
Surry Power Station in accordance with 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”, Revision 1, June 1974. The
report also includes an assessment of radiation doses to the maximum exposed member of the
public due to the radioactive liquid and gaseous efﬂuents

During this reporting period, there were no unplanned liquid or gaseous effluent releases as
classified according to the criteria in the Offsite Dose Calculation Manual.

Based on the 2007 effluent release data, I0CFR50 Appendix I dose calculations were performed in
accordance with the Offsite Dose Calculation Manual. The dose calculations are as follows:

1. The total body dose due to liquid effluents was 2.86E-04 mrem, which is
4.77E-03% of the 6 mrem dose limit. The critical organ doses due to liquid effluents,
GI-LLI and Liver respectively, were 5.85E-04 mrem and 2.91E-04 mrem. These doses
-are 2.93E-03% and 1.46E-03% of the respective 20 mrem dose limit.

2. The air dose due to noble gases in gaseous effluents was 1.03E-03 mrad gamma, which
. 18 5.15E-03% of the 20 mrad gamma dose-limit, and 1.72E-03 mrad beta, which is
. 4.30E-03% of the 40 mrad beta dose limit. '

3. The critical organ dose from ,gaseous' effluents due to I-131, I-133, H-3, and
particulates with half-lives greater than 8 days is 1.52E-01 mrem, which is
5:07E-01% of the 30 mrem dose limit.

~ There were no majer changes to the radioactive liquid, gaseous or solid waste treatment systems

during this reporting period.

There were four changes to VPAP-2103S, Offsite Dose Calculatlon Manual, during this reporting
period. . Attachment 3 prov1des the changes to VPAP-2103S.

In October 2007, a water leak from an underground storm drain pipe inside the station’s Protected
Area was reported to Surry County and Commonwealth of Virginia officials and also to the Nuclear
Regulatory Commission in accordance with the Nuclear Energy Institute (NEI) Industry
Groundwater Protection Initiative. The water that leaked from the pipe contained 31,900 picocuries
per liter of trittum. Six ground water monitoring wells that are not a part of the Radiological
Environmental Monitoring Program were sampled in 2007. No radioactivity was detected in these
well samples. The storm drain pipe leak incident and the ground water monitoring well sample
results are detailed in Attachment 8.



Based on the radioactivity measured and the dose calculations performed duﬁng this reporting
period, the operation of Surry Power Station has resulted in negligible radiation dose consequences
to the maximum exposed member of the public in unrestricted areas.

Purpose and Scope

Attachment 1 includes a summary of the quantities of radioactive liquid and gaseous effluents and
solid waste as outlined in Regulatory Guide 1.21, with data summarized on a quarterly or annual
basis following the format of Tables 1, 2 and 3 of Appendix B thereof. Attachment 2 of this report
includes an assessment of radiation doses to the maximum exposed member of the public due to
radioactive liquid and gaseous effluents released from the site during the previous calendar year.

As required by Technical Specification 6.8.B, changes to the Offsite Dose Calculation Manual
(ODCM) for the time period covered by this report are included in Attachment 3. Major changes to
the radioactive liquid, gaseous and solid waste treatment systems are reported in Attachment 4, as
required by the ODCM, Section 6.7.2. If changes are made to these systems, the report shall
include information to support the reason for the change and a summary of the 10CFR50.59
evaluation. In lieu of reporting major changes in this report, major changes to the radioactive waste

‘treatment systems may be submitted as part of the annual FSAR update.

As required by the ODCM, Sections 6.2.2 and 6.3.2, a list and explanation for the inoperability of

radioactive liquid and/or gaseous effluent monitoring instrumentation is provided in Attachment 5
of this report. Additionally, a 11st of unplanned releases during the reporting period is included in
Attachment 6.

Attachment 7>provides the typical lower limit of detectlon (LLD) capabilities of the rad1oact1ve
effluent analysis 1nstrumentat10n

As required by the ODCM, Section 6.7.5,a summary of on-site radioactive spills or leaks that were

_communicated in accordance with the Industry Groundwater Protection 'Initiative reporting -

protocol, and sample analyses from groundwater wells that are not part of the Rad1010g1ca1
Environmental Monitoring Program are provided in Attachment 8.



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, Section 6.3.1, which requires that the dose rate for iodine - 131,
iodine - 133, for tritium, and for all radionuclides 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 critical receptor is the teen via the inhalation pathway.

" The basis for the calculation of the percent of technical specification for the total body and skin in

Table 1A of Attachment 1 is the ODCM, Section 6.3.1, which 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 technical specification in Table 2A of Attachment 1 is

the ODCM, Section 6.2.1, which states that the concentration of radioactive material releases in
liquid effluents to unrestricted areas shall not exceed ten times the concentrations specified in

- 10CFR20, Appendix B, Table 2, Column 2, for radionuclides other than dissolved or entrained

noble gases. For dissolved or entrained noble gases, the concentration shall be limited to 2.00E-04
microcuries/mL. ‘

. Percent of technical specification calculations are based on the total gaseous or liquid effluents

released for the respectlve quarter. T

The annual and quarterly dosés, as reported in Attachment 2, were calculated according to the

" methodology presented in the ODCM. The beta and gamma air doses due to noble gases released

from the site were calculated at the site boundary. The maximum exposed member of the public
from the release of airborne iodine-131, iodine-133, tritium and all radionuclides in particulate form
with half-lives greater than 8 days, was a teen at the site boundary with the critical organ being the
lung. The maximum exposed member of the public from radioactive materials in liquid effluents in
unrestricted areas was an adult, exposed by either the invertebrate or fish pathway, with the critical
organ typically being the gastrointestinal-lower large intestine. The total body dose was also

determined for this individual. : '

Presented in Attachment 6 is a list of unplanned gaseous and l-iquid releases as required by the
ODCM, Section 6.7.2. '

4 The typical lower limit of detection (LLD) capabilities of the radioactive effluent analysis
‘instrumentation are presented in Attachment 7. These LLD values are based upon conservative

conditions' (i.e., minimum sample volumes and maximum delay time prior to analysis). Actual

LLD values may be lower. If a radioisotope was not detected when effluent samples were

analyzed, then the activity of the rédioisotope was reported as Not Detected (N/D) on Attachment
1 of this report. When all isotopes listed on Attachment 1 for a particular quarter and release
mode are less than the lower limit of detection, then the totals for this period will be designated .

~ as Not Applicable (N/A).



Subblemental Information

Section 6.6.1 of the ODCM requires the identification of the caﬁse(s) for the unavailability of milk,
or if required, leafy vegetation samples, and the identification for obtaining replacement samples.
As milk was available for collection during this reporting period, leafy vegetation sampling was not.
required. '

As required by the‘'ODCM, Section 6.6.2, evaluation of the Land Use Census is made to determine
if new sample location(s) must be added to the Radiological Environmental Monitoring Program.
Evaluation of the Land Use Census conducted for this reporting period identified no change in
sample locations for the Radiological Environmental Monitoring Program. ' '



Attachment 1
EFFLUENT RELEASE DATA
January 1, 2007 Through December 31, 2007

This attachment includes a summary of the quantities of radioactive liquid and gaseous effluents
and solid waste as outlined in Regulatory Guide 1.21, Appendix B.



ll |

TABLE 1A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
PERIOD: 1/1/07 TO 12/31/07
GASEOUS EFFLUENT-SUMMATION OF ALL RELEASES

SURRY POWER STATION UNITS 1&2

. FISSION & ACTIVATION GASES
. TOTAL RELEASE
. AVE RELEASE RATE FOR PERIOD

. IODINE
. TOTAL I-131 _
. AVE RELEASE'RATE FOR PERIOD

. PARTICULATE

. HALF-LIFE >8 DAYS

. AVE RELEASE RATE FOR PERIOD
. GROSS ALPHA RADIOCACTIVITY

. TRITTUM
. TOTAL RELEASE :
. AVE RELEASE RATE FOR PERIOD

PERCENTAGE OF T.S. LIMITS

CRITICAL ORGAN DOSE RATE
TOTAL BODY DOSE RATE
I SKIN DOSE RATE

UNIT

Ci
pCi/sec

Ci
uCi/sec

Ci
uCi/sec
Ci

Ci
uCi/sec

%
%
%

FIRST
QUARTER

4.86E-01
6.26E-02

N/D
N/A

2.15E-06
2.77E-02
N/D

1.28E+01
1.65E+00

8.38E-03
4.81E-06
1.80E-06

SECOND -
QUARTER

9.41E-03
1.20E-03

N/D
N/A

N/D
N/A
N/D

© 7.98E+00

1.01E+00

5.15E-03
2.58E-05
8.21E-06

- Attachment 1
Page 1 of 12

% EST. ERROR

1.80E+01

2.80E+01

 2.80E+01

3.10E+01



TABLE 1A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

PERIOD: 1/1/07 TO 12/31/07

'GASEOUS EFFLUENT-SUMMATION OF ALL RELEASES

SURRY POWER STATION UNITS 1&2

A. FISSION & ACTIVATION GASES
1. TOTAL RELEASE
2. AVE RELEASE RATE FOR PERIOD

B. IODINE
1. TOTAL I-131
2. ‘AVE RELEASE RATE FOR PERIOD

. PARTICULATE-

. HALF-LIFE >8 DAYS

. AVE RELEASE RATE FOR PERIOD
. GROSS ALPHA RADIOACTIVITY'

bJI\.)»—AO

D. TRITIUM
1. TOTAL RELEASE
2. AVE RELEASE RATE FOR PERIOD

PERCENTAGE OF T.S. LIMITS
CRITICAL ORGAN DOSE RATE
TOTAL BODY DOSE RATE
SKIN DOSE RATE

.UNIT

Ci

pCi/sec

Ci
uCi/sec

Ci

uCl/sec

Ci
uCi/sec

o :
%
%

THIRD

QUARTER

1.95E-02
| 2.45E-03

N/D
N/A

N/D
N/A
N/D

1.82E+01
2.29E+00

1.16E-02
2.03E-04

5.09E-05

FOURTH
QUARTER

1.46E+00
1.83E-01

N/D
N/A

N/D
N/A
N/D

2.40E+01
3.03E+00

1.54E-02
5.01E-04
1.78E-04

Attachment 1
Page 2 of 12

% EST. ERROR

1.80E+01

2.80E+01

2.80E+01

3.10E+01



: ) N Attachment 1
TABLE 1B ' : Page 3 of 12

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
; - PERIOD: 1/1/07 TO-12/31/07
GASEOUS EFFLUENTS-MIXED MODE RELEASES

CONTINUOUS MODE BATCH MODE

SURRY POWER STATION UNITS 1&2 UNIT  FIRST SECOND - . FIRST SECOND
: ' : ' QUARTER  QUARTER - QUARTER  QUARTER

1. FISSION & ACTIVATION GASES , ~
Kr-85 - , Ci ND ND N/D - N/D

Kr-85m , 'Ci . ,N/D ~ ND “N/D N/D
Kr-87 ’ - . Ci N/D N/D N/D N/D
Kr-88 ‘ - Ci N/D ND . ND . N/D
" Xe-133 : } : Ci N/D N/D. - 4.75E-01 1.33E-04
Xe-135 : N " ND - N/D N/D 'ND -
Xe-135m S Ci N/D ND "ND - " ND
" Xe-138 h : Ci ND N/D . N/D N/D
Xe-131m . CGi N/D N/D _T77E-03 N/D
. Xe-133m : o Ci N/D N/D 1.93E-03 N/D
Ar-41 Ci . ND - ND - ND N/D
TOTAL FOR PERIOD - Ci . N/A N/A 4.85E-01- . 1.33E-04
2. IODINES : : . o
-131 : Ci ND N/D N/D ND .
1-133. ' Ci - ND N/D ND ND -
I-135 " Ci . ND N/D ND .- . - ND
TOTAL FOR PERIOD ‘ S G N/A N/A . N/A L N/A

3. PARTICULATES - ' : . : .
Sr-89 . - o Ci ‘ND ND ©  ND © N/D

Sr-90 » ‘ Ci N/D ' N/D "~ N/D ‘N/D
Cs-134 : ‘ Ci ~ ND ND N/D N/D
Cs-137 o ~ Ci . 165E-08 - N/ ND . ND
Ba-140 , ~CG  ND ND . ND ' ND’
La-140 ' ' ' . Ci ND. . . ND N/D "~ ND
Co-58 , - Ci 4.14E-09 ND N/D N/D
Co-60 . , ©Ci ND' N/D N/D N/D
Mn-54 : ' Ci ND - . ND N/D ~ N/D
" Fe-59 ' " Ci ND ~  ND N/D . N/D
. Zn-65 : : Ci N/D ND - N/D ~ ND
-Mo-99 Ci ND N/D N/D ~ N/D
Ce-141 ' Ci ND = ND . N/D N/D
Ce-144 . : Ci N/D ND . ~ND N/D
TOTAL FOR PERIOD E  Ci 2.06E-08 N/A © 'N/A - N/A.



. Attachment 1
TABLE 1B ‘ Page 4 of 12

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
' PERIOD: 1/1/07 TO 12/31/07
GASEOUS EFFLUENTS-MIXED MODE RELEASES

CONTINUOUSMODE - - BATCH MODE

-

SURRY POWER STATION UNITS 1&2 UNIT  THIRD . FOURTH THIRD 'FOURTH
QUARTER  "QUARTER  QUARTER  QUARTER

1. FISSION & ACTIVATION GASES

Kr-85 Ci N/D N/D N/D N/D
Kr-85m . Ci ~ N/D N/D N/D 8.67E-06
Kr-87 ‘ . Ci N/D ND N/D N/D
Kr-88 ) Ci N/D N/D N/D ND .
- Xe-133 A , Ci N/D N/D 7.11E-04 7.12E-01
Xe-135 . o Ci N/D ND 3.12E-04 1.31E-02
Xe-135m ' o L Ci ND N/D N/D . N/D
Xe-138 o . Ci N/D N/D N/D N/D
Xe-131m : Ci N/D N/D N/D ~ 9.52E-03
Xe-133m ‘Ci .~ ND N/D N/D 5.68E-03
Ar-41 - Ci N/D N/D N/D ' N/D
TOTAL FOR PERIOD ' Ci N/A N/A 1.02E-03 7.40E-01
2. IODINES o L ‘ :
1-131 o Ci N/D " N/D N/D N/D
1-133 ' Ci ND  ND ND N/D
I-135 - A Ci N/D N/D N/D "N/D
TOTAL FOR PERIOD i NA N/A N/A N/A

3. PARTICULATES | | R
sr89 - ci ND N/D N/D N/D

Sr-90 : Ci- N/D ND “N/D N/D
Cs-134 : Ci N/D N/D ‘ND - N/D
Cs-137 i N/D N/D N/D N/D
Ba-140 : Ci N/D N/D ND . N/D
La-140 Ci N/D N/D N/D N/D
Co-58 Ci N/D ND N/D N/D
Co-60 : Ci . N/D N/D N/D N/D
Mn-54 , - Ci N/D _ N/D . ND N/D
Fe-59 o Ci - N/D N/D - N/D N/D
Zn-65 Ci . ND ND ° - ND " ND
Mo-99 : Ci N/D N/D ND N/D
Ce-141 , : Ci N/D N/D N/D N/D
Ce-144 Ci " N/D N/D N/D ND

TOTAL FOR PERIOD . ' -Ci N/A : N/A . N/A N/A



Attachment 1

TABLE IC, Page 5 of 12 )
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
PERIOD: 1/1/07 TO 12/31/07 ,
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE BATCH MODE

SURRY POWER STATION UNITS 1&2 © UNIT FIRST SECOND FIRST SECOND
S : | QUARTER  QUARTER  QUARTER  QUARTER

1. FISSION & ACTIVATION GASES

Kr-85 : Ci N/D N/D N/D , N/D
Kr-85m Ci N/D 1.03E-05 N/D N/D
Kr-87 Ci, N/D N/D N/D N/D
Kr-88 Ci N/D N/D N/D N/D
Xe-133 : Ci 2.76E-05 2.66E-05 N/D 3.41E-03
Xe-135 L . Ci 2.94E-04 5.08E-04° 939E-04 . 4.53E-03
Xe-135m Ci N/D 4.25E-05 N/D N/D
Xe-138 Ci N/D N/D N/D N/D
Xe-131m Ci N/D N/D’ N/D N/D
Xe-133m Ci N/D N/D N/D N/D
Ar-41 - Ci N/D 7.47E-04 - N/D N/D

- TOTAL FOR PERIOD - Ci 3.22E-04 1.33E-03 9.39E-04 7.94E-03

2. IODINES ‘
1-131 A Ci N/D N/D N/D N/D
I-133 Ci ‘ N/D N/D N/D N/D
I-135 Ci N/D N/D N/D N/D
TOTAL FOR PERIOD _ Ci N/A N/A N/A N/A

3. PARTICULATES

Sr-89 Ci N/D N/D N/D N/D
Sr-90 Ci N/D N/D N/D N/D
Cs-134 ' Ci N/D N/D N/D N/D
Cs-137 : _ Ci N/D N/D N/D N/D
Ba-140 : Ci : N/D N/D N/D N/D
La-140 . Ci N/D N/D N/D N/D
Co-58 Ci 2.13E-06 N/D N/D N/D
Co-60 ' Ci N/D N/D N/D N/D
Mn-54 Ci N/D N/D N/D N/D
Fe-59 - Ci N/D N/D N/D N/D
Zn-65 ' Ci N/D N/D N/D N/D
Mo-99 ' : Ci N/D N/D N/D N/D
Ce-141 Ci ND . N/D N/D N/D
Ce-144 ' Ci N/D N/D N/D N/D
TOTAL FOR PERIOD ) Ci 2.13E-06 N/A N/A N/A



' TABLE 1C Attachment 1
Page 6 of 12
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
_ PERIOD: 1/1/07 TO 12/31/07 w
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE BATCH MODE

SURRY POWER STATION UNITS 1&2 UNIT THIRD FOURTH THIRD FOURTH
L : QUARTER  QUARTER  QUARTER  QUARTER

I. FISSION & ACTIVATION GASES o .
© Kr-85 . : Ci ND N/D ©© N/D N/

Kr-85m . Ci ‘N/D ~ N/D N/D N/D
Kr-87 o Ci . N/D . ND © ND N/D
Kr-88 Ci N/D N/D N/D N/D
Xe-133 : o Ci _1.76E-05 N/D ~ N/D - " 6.75E-01 .
Xe-135 : Ci 4.06E-04 2.16E-04 " 3.59E-03 3.14E-02
Xe-135m ' Ci N/D 1.22E-05 " ND N/D
Xe-138 ‘ - ' Ci N/D : N/D ND - N/D
Xe-131m Ci N/D N/D N/D N/D
Xe-133m ‘ G N/D N/D N/D 1.62E-04
Ar-41 Ci 143E-03 ~  1.83E-03 1.30E-02 - 6.74E-03
TOTAL FOR PERIOD i 1.85E-03 2.06E-03 1.66E-02 7.13E-01
2. IODINES . ,
1-131 ' , Ci N/D N/D . N/D N/D
1-133 . : : Ci N/D. N/D N/D N/D
S 1135 Ci N/D N/D N/D N/D
‘ Ci N/A . NA T ONA N/A

TOTAL FOR PERIOD

3. PARTICULATES

Sr-89 ‘ : Ci N/D N/D N/D N/D
Sr-90 Ci N/D N/D N/D "N/D
Cs-134 G N/D N/D N/D N/D
Cs-137 , Ci N/D - N/D " N/D N/D
Ba-140 Ci N/D ' N/D . N/D N/D
La-140 Ci N/D , N/D " ND - N/D
Co-58 , e ND N/D N/D N/D
Co-60 - _ Ci N/D N/D N/D N/D
Mn-54 ‘ Ci N/D N/D . N/D N/D
Fe-59 _ ‘ Ci N/D N/D N/D -~ ND
Zn-65 ; Ci ND "ND - N/D. N/D .
Mo-99 : Ci ND N/D . " ND N/D
Ce-141 Ci N/D N/D "N/D N/D
Ce-144 Ci ND N/D " N/D N/D

TOTAL FOR PERIOD | - G N/A NA . NA N/A



TABLE 2A

EFFLUENT AND WASTE DISPOSAL'AN/NUAL REPORT
PERIOD: 1/1/07 TO 12/31/07
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

SURRY POWER STATION UNITS 1&2

A. FISSION AND ACTIVATION PRODUCTS
1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA)
2. AVE DIL. CONC. DURING PERIOD
3. PERCENT OF APPLICABLE LIMIT

. TRITIUM _
. TOTAL RELEASE .

. AVE DIL. CONC. DURING PERIOD
. PERCENT OF APPLICABLE LIMIT

wI\‘)»—'UJ_

. DISSOLVED AND ENTRAINED GASES
. TOTAL RELEASE -

. AVE DIL. CONC. DURING PERIOD

. PERCENT OF APPLICABLE LIMIT

,wN»—‘O

D. GROSS ALPHA RADIOACTIVITY
1. TOTAL RELEASE

E. VOLUME OF WASTE RELEASED
(PRIOR TO DILUTION)

F. VOLUME OF DILUTION WATER
USED DURING PERIOD

- UNIT

Ci
pCi/mL
%

Ci

uCi/ml.

%

Ci
pCi/mL
%

Ci

LITERS

LITERS

FIRST
QUARTER

1.04E-02
1.58E-11
1.59E-05

1.25E+02
1.89E-07
1.89E-03

N/D
N/A
N/A

N/D

3.26E+07

6.60E+11

S

SECOND.
QUARTER

2.50E-03
3.64E-12
1.23E-05

1.47E+01
2.13E-08
2.13E-04

N/D
N/A
N/A

N/D
3.10E+07

6.88E+11

Attachment 1
Page 70f12

% EST. ERROR-
2.00E+01
2.00E+01
2.00E+01

2.00E+01
3.00E+00

3.00E+00



SURRY POWER STATION UNITS 1&2

A. FISSION AND ACTIVATION PRODUCTS
1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA)

2. AVE DIL. CONC. DURING PERIOD

3. PERCENT OF APPLICABLE LIMIT

. TRITIUM
. TOTAL RELEASE

B
1

. 2. AVE DIL. CONC..DURING PERIOD
3

- PERCENT OF APPLICABLE LIMIT

. DISSOLVED AND ENTRAINED GASES
. TOTAL RELEASE .

. AVE DIL. CONC. DURING PERIOD

. PERCENT OF APPLICABLE LIMIT

w =0

D. GROSS ALPHA RADIOACTIVITY
1. TOTAL RELEASE

E. VOLUME OF WASTE RELEASED
(PRIOR TO DILUTION)

F. VOLUME OF DILUTION WATER
USED DURING PERIOD

TABLE 2A

PERIOD: 1/1/07 TO 12/31/07

UNIT

Ci
uCi/mL
%

- Ci
uCi/mL
%

Ci
pCi/mL
%

Ci

LITERS

LITERS

THIRD
QUARTER

3.64E-03
4.74E-12
1.67E-05

4.78E+02
6.23E-07
6.23E-03

N/D
N/A
N/A

N/D
4.51E+07

7.68E+11

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

LIQUID'EFFLUENTS-SUMMATION OF ALL RELEASES‘

FOURTH
QUARTER

1.14E-02
2.03E-11
5.37E-05

5.60E+02
9.96E-07
9.96E-03

4.00E-05
7.11E-14
3.56E-08

N/D

4.77E+07

5.62E+11

Attachment 1
Page 8 of 12

% EST. ERROR

2.00E+01

2.00E+01

2.00E+01

2.00E+01

3.00E+00

3.00E+00 -



Attachment 1
TABLE 2B ‘ » Page 9 of 12

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
PERIOD: 1/1/07 TO 12/31/07 ' -

"LIQUID EFFLUENTS
ClONTINUOUS MODE BATCH MODE

~ SURRY POWER STATION UNITS 1&2 UNIT FIRST SECOND ~  FIRST SECOND
: < QUARTER  QUARTER  QUARTER  QUARTER

Sr-89 ' Ci N/D ND N/D N/D
Sr-90 - Ci "N/D N/D N/D N/D
Fe-55 , . Ci - N/D ‘ N/D ND . N/D
Cs-134 ‘ 3 Ci ~ ND N/D N/D N/D
Cs-137 , Ci 1.59E-04 557E-04 - 1.75E-06 3.00E-05
I-131 ‘ Ci N/D N/D N/D N/D
Co-58 , Ci N/D . - N 6.16E-03 9.74E-04
Co-60 ~ : Ci N/D - N/D 1.49E-03 5.93E-04
Fe-59 : Ci N/D N/D N/D N/D
Zn-65 CCGi N/D N/D N/D N/D
Mn-54 ‘ Ci N/D ' N/D . 9.61E-04 3.22E-04
Cr-51 Ci N/D : N/D N/D N/D
Zr-95 : Ci N/D N/D N/D N/D
Nb-95 Ci N/D N/D N/D N/D
Mo-99 ' e ~ ND N/D N/D N/D
Tc-99m , . Ci N/D N/D N/D N/D
Ba-140 Ci - N/D N/D  ND . ND
La-140 Ci N/D : N/D , ND N/D
Ce-141 - Ci N/D "N/D N/D N/D
Ce-144 : Ci N/D N/D ‘ N/D N/D
Sb-124 ' Ci YN/D N/D N/D N/D
Sb-125 Ci N/D N/D 1.58E-03 N/D
Co-57 - Ci N/D N/D 8.46E-05 2.48E-05
TOTAL FOR PERIOD Ci 1.59E-04 5.57E-04 1.03E-02 - 1.94E-03
Xe-133 -Ci N/D N/D . N/D N/D
Xe-135 - Ci N/D ND N/D N/D
TOTAL FOR PERIOD ’ S Ci. - NA N/A N/A N/A



: ) o Attachment 1
TABLE 2B o Page 10 of 12
EFFLUENT AND WAST‘E DISPOSAL ANNUAL REPORT
PERIOD: 1/1/07 TO 12/31/07
LIQUID EFFLUENTS
CONTINUQUS MODE BATCH MODE
SURRY POWER STATION UNITS 1&2 UNIT THIRD - FOURTH THIRD FOURTH

QUARTER QUARTER - QUARTER QUARTER

Sr-89 : i 'N/D N/D N/D N/D

Sr-90 , Ci N/D N/D N/D N/D
Fe-55 ‘ Ci ND N/D N/D N/D
Cs-134 Ci " N/D : N/D N/D N/D
Cs-137 _ Ci - 6.90E-04 4.19E-04 °  8.19E-05 1.20E-03
-131 : Ci ND =~ - ND N/D 7.47E-06
Co-58 A Ci N/D ' N/D 9.77E-04 2.72E-03
Co-60 - Ci N/D © N/D 1.33E-03 . 3.61E-03
Fe-59 _ Ci ~ ND- N/D’ N/D N/D
Zn-65 ‘ Ci N/D _ N/D N/D N/D
Mn-54 Ci "ND . ND 5.14E-04 1.04E-03
Cr-51 _ ‘ Ci N/D N/D N/D 1.95E-03
Zr-95 : , Ci . N/D. " ND . ND N/D
Nb-95 . Ci N/D 'ND ND 1.71E-05
Mo-99 B G ND N/D N/D N/D
Tc-99m 3 Ci - ND ND - N/D - N/D .
Ba-140 ' o Ci N/D ~ ND N/D N/D

" La-140 ' T Ci N/D . ND - N/D N/D
Ce-141 ' ' Ci ND N/D , ND N/D
Ce-144 . Ci N/D N/D N/D N/D
Sb-124 Ci N/D . ND N/D 6.09E-06
Sb-125 Ci N/D ND N/D 3.31E-04
Co-57 : Ci ND N/D 4.64E-05 9.53E-05
‘TOTAL FOR PERIOD } Ci 6.90E-04 4.19E-04 2.95E-03 1.10E-02
Xe-133 Ci N/D N/D N/D -4.00E-05
Xe-135 Ci N/D N/D " N/D N/D
TOTAL FOR PERIOD Ci N/A N/A N/A 4.00E-05



TABLE 3

j SURRY POWER STATION

'EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

SOLID WASTE AND IRRADIATED FUEL SHIPMEN TS -
PERIOD: 1/1/07 - 12/31/07

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

12 month

Attachment 1
Page 11 of 12

1.31E+00

I, 1. Type of waste ‘ Est. Total -
: : ’ Period Error, %
l ' _ a. Spent resins, filter sludges evaporator m’ 1.66E+02*. 1.00E+01
' * bottoms, etc. _ RS 3.07E+02 3.00E+01
l b. Dry compressiBle waste, contaminated m 5.76E+(2%* 1.00E+01
equip., etc. Ci 2.98E+00 3.00E+01
l " ¢. Irradiated components, control m’ 3.06E-02%** 1.00E+01
© rods, etc. - Ci 5.40E+00 3.00E+01
l d. Other (Waste oil) m’ CLLETE+O1¥¥* . 1L.LOOE+01
Ci 4.77E+00 3.00E+01
2. Estimate of major nuclide composition (by type of waste)
a! Ni-63 % 3.72E+01
' Fe-55 % 3.04E+01
l Co-60- % 1.99E+01
" Co-58 % 6.17E+00
Mn-54 % 1.93E+00
l Cs-137 % 1.39E+00
Sb-125 % 1.14E+00
b. Co-60 % 3.29E+01.
- Cs-137 % 1.69E+01.
' -~ Ni-63 % 1.50E+01
‘ Fe-55 % 1.41E+01
I Co-58 % 1.29E+01
C-14 % 3.27E+00°
, Cr-51 % 2.36E+00
I ‘ “c. Ni-63 % 4.28E+01
Co-60 % - 3.39E+01
Fe-55 % 1.46E+01
I ' Co-58 % 6.74E+00
: Ta-182 % 1.21E+00
I d. Ni-63 - % 4.08E+01 -
Fe-55 % 3.00E+01
. Co-60 % 2.28E+01
I H-3 % 3.34E+00
Cs-137 %



. ‘ Attachment 1
TABLE 3 Page 12 of 12
l EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
PERIOD: 1/1/07 - 12/31/07
l CONTINUED
SURRY POWER STATION
. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)
3. Solid Waste Disposition
l  Number of Shipments Mode of Transportation Destination ‘
4 Truck . ' Barnwell, SC (EnergySolutions)
23 Truck Oak Ridge, TN (EnergySolutions)
I , 7 ’ Truck : Clive, UT (EnergySolutions)

l B. IRRADIATED FUEL SHIPMENT (Disposition)

Number of Shipments. Mode of Transportation Destination
0

* NOTE 1: Some of this waste was shipped to licensed waste processors for processing and/or volume reduction. Therefore,

this volume is not representative of the actual volume buried. The total volume buried for this reporting period is 6.87E+01 m’.

** NOTE 2: Some DAW was shipped to licensed waste processors for processing and/or volume reduction. Therefore,
this volume is not representative of the actual volume buried. The total volume buried for this reporting period is

1.98F+02 m®.

*%% NOTE 3: This waste was shipped to a licensed waste processor for processing and/or volume reduction. Therefore, this
volume is not representative of the actual volume buried. The total volume buried for this reporting period is 3.06E-02 m3.

*+¥* NOTE 4: This waste was shipped to a licensed waste processor for processing and/or voluine reduction. Therefore, this
volume is not representative of the actual volume buried. The total volume buried for this reporting period is 0.00E+00 m3.



Attachment 2
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ANNUAL AND QUARTERLY DOSES

N

An assessment of radiation doses to the maximum exposed member of the public due to

radioactive liquid and gaseous effluents released from the site for each calendar quarter for
the calendar year of this report, along with an annual total of each effluent pathway is made
pursuant to the ODCM, Section 6.7. 2, requirement.

st Quarter
2nd Quarter
3rd Quarter
4th Quarter
Annual

. LIQUID GASEOUS
Total Body| GI-LLI Liver Gamma Beta Lung
(mrem) (mrem) (mrem) (mrad) (mrad) (mrem)
3.36E-05 1.18E-04 3.25E-05 7 6.51E-06 1.18E-05 3.09E-02
8.34E-06 2.84E-05 9.77E-06 3.42E-05 | 3.52E-05 1.93E-02
8.62E-05 1.17E-04 8.78E-05 2.70E-04 1.09E-04 4.39E-02
1.58E-04 3.22E-04 1.61E-04 | 7.23E-04 | 1.56E-03 | 5.81E-02
2.86E-04 5.85E-04 2.91E-04 1.03E-03 1.72E-03 1.52E-01
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REVISIONS TO OFESITE DOSE CALCULATION MANUAL (ODCM)

As required by Technical Specification 6.8.B, revisions to the ODCM, effective for the time period
covered by this report, are included with this attachment. There were four revisions to the ODCM
implemented during this reporting period. The revision summaries are as follows.

Rev151on 11: : ‘
" Revised to include the elements of the Nuclear Energy Institute (NEI) Industry Ground Water
Protectlon Initiative. :
Added one new well water sample location to the Radiological Environmental Monitoring Program.

Revision 12:

Revised to reflect the removal of the Process Vent Victoreen gaseous effluent radiation monitor.

Revision 13:

*  Revised to reflect the removal of the Ventilation Vent Victoreen gaseous effluent radiation monitor. .

Revision 14: o
Revised to clarify Channel Check for the Merlin Gerin gaseous effluent flow rate measuring device.

Revisions 11, 12, 13 and 14 of the ODCM are included with this attachment.



5%‘# o o - Administrative Procedures Act/on Request
' '.) Dominion’ | | - (A-PAR)

' Page 1 of 1
this form are included in VPAP-0502. MMMl age

Request for Procedure Modification - to be completed by Requestor and Counterpart (complete blocks 1 through 15 and ‘
orward to appropriate Process/Proqram Owner (PPO)

1. Procedure Number

Instructions for completing

2 Revrsalon h 4. Effective Date
VPAP-2103S of 1 S S-SV
5, Procedyre Titl : , “Exiratic
Of{s?&ee %sen Calculation Manual (Surry) 6. Expiration Date N/A.

7. Type of Request
[ 1New Procedure [X] Procedure Revision [ 1Procedure Deletion -

8. Brief description of the modification

See Revision Summary of affected procedure

[1] Emergency Change

9. Location  [x] SPS [ INAPS " [1CORP " 'Location © []SPS [ ]NAPS . L1corRpP
.110. Requested by (Printed Name) [11. Date [12. Phone 13. Requested by (Printed Name) [14.Date |15, Phone
P. Blount 12/5/06 2467 - | N/A N/A N/A

Request Approval Checklist - to be completed by Process/Program Owners (PPOs) (complete blocks 16 through 33 and forward

to approoriate Station Procedures)

16. Does procedure meet requirements of NOTE below? [XIYes [ 1No.

7 [ 1Yes [XINo
' 18. Are there any new sections or steps designated North Anna or Surry? ' , ’ [ lYes [X] No

17. Does this procedure require a 50.59 / 72.48 Evaluation (Form No. 730947)?

19. Is the reason for the station-specific instructions due to differences in regulatory requrrements” - { ]Yes { INo [x].NN/A

20. I the reason for the station-specific instructions due to differences in construction? ' [ 1Yes [ 1No X N/A

21 Is the reason for the station-specific instructions due to station preferences? ‘ ’ [ ]Yes [ }No

[X] N/A.
If ali answers are No or N/A, approval is required by PPOs as |dent|ﬁed on the Procedure Cover Page. Check block 30. ‘

If block 16 or 17 is Yes, approval is required by PPOs, SNSOCs, and/or Site Vrce Presidents. Check blocks 30, 31, and 32, as appropnate.

l . NOTE: VPAP-2101 and VPAP-2201 require SNSOCs approval. -

SPIPs, VPAP-2103N, VPAP-2103S, VPAP-2104, and VPAP-2401 require SNSOC(s) and Site Vice- Presrdent(s) approval.

If block 18, 19, or 20 is Yes with block 21 No, approval is required by PPOs-and Site Vice Presidents. Check blocks 30 and 32.

If block 21 is Yes, approval is required by PPOs, Site Vice Presidents, and Vice President Corporate. Check blocks 30, 32, and 33.

22. Didthis procedure require the attachments in DNAP-0112, Domrmon Nuclear Change Management Process to - : :
be used? [ 1Yes [X] No

23. Location [X] 8PS " [ INAPS [ JCORP Location [ 1SPS { INAPS [ JCORP

24. PPO (Printed Name)
L. B. Jones

. 26. Phone | 27. PPO (Printed Name)
10/26/06 | 2010 | N/A

Requrred Approval Authonty Determmatlon From Above by '0
[x] 30 PPO(s)

wa. SNSOCs

8 134. P@er ) 36 PPO (Srgnature) ' 'N/A : T 37 Date
KAA/ e = DA
ure) ‘40, SNSOC Chairman (Signature) _ - 41. Date
| . BENY. S | NiA
ite Vi€6 Rresident (Signature)  , 44. Site Vice President (Signature) 45. Date
i Teontr— oA R
Execdtive approvalrequired for any station-specific - 46. Vice President Corporate (Signature) 47. Date
instructions that are based solely on statron preferences. ' N /A

Key: A-PAR-Administrative Procedures Action Request; SPS-Sum Power Station;
NAPS-North Anna Power Station; CORP-Corporate PPO(s& rocess/Program Owner(s);

PiPs- Secunty Plan. lmplem()entmg Procedures

SNSOC-Station Nuclear Safety and Operating Committee

Form No. 720457 (Sep 2006)
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,% | R Activity Checklist
Dominion" | Page 1 of 1 -
'

1. 1dentfication of Governing Document | 2. Applicable Station - T 3. Applicable Unit
VPAP-2103S Rov \\ [ 1 North Anna Power Station  [x1 Surry Power Station [x]Unit1 [x]Unit2 . [x] ISFSI

4. Brief Description of the Entire Activity

Procedure revised to: (1) incorporate the reporting requirements of the NEI Industry Ground Water Protection initiative (2) add one new site drinking water
well sample location to the Radiological Environmental Monitoring Program

5. Is the activity bounded by another change that has already been If YES, identify the source document: {Skip to Block 8)
determined to require NRC approval? [ 1Yes [x]No o <o
‘6. Is the activity based on a source document that has already been If YES, identify the source document or attach a copy of the completed review.

reviewed in accordance with VPAP;3001 ? - [ 1Yes [x1No {Skip to Block 8)
|:7:General Screen (Definitions are prowded inVPAP3001) . - ‘
" NOTE: UFSAR:and ISESI' SAR are to be used intercharigeably when completing this € hecklist

A. Does this activity require a change to the Operating License, Technical Specifications (station or tSFSi) Technical .01 Yes [x] No
Specification Bases, ISFS! License, or the Technical Requirements Manual? |

B. Does this activity alter (temporarily or permanently) the design of a Structure, System, or Component (SSC) described in [ 1 Yes [x] No
the UFSAR? .

C. Does this activity aiter (temporarily or permanently) the function, ability to tunction, or method of performing afunction [ 1 Y% {x] No
of an SSC described in the UFSAR? .

D. Does this activity alter a numeric value associated with design or performance requirements that has not been previously [ 3 Yes [x] No
reviewed in accordance with VPAP-3001? :

E. Does this activity modify how SSCs are operated or controlled as described, outlined, or summarizéd in the UFSAR? [ 1 Yes ([x] No

F. Does this activity perform a test or experiment that is not described in the UFSAR_? . L1 Yes [x] No

G. Does this activity involve a change in a calculational method that supports the function of an SSC describedinthe = [ 1 Yes [x] No
UFSAR? »

H. Does this activity involve a temporary modification as defrned in VPAP-1403? - - [ 1 Yes [x] No
Does this actiVity‘involve a change test, or experiment that may affect the environment? - I 1Yes [x] No

Does this actiVity requrre reVismg the UFSAR or ISFSI SAR? If “YES," Initiate a Change Request in accordance with VPAP-2803 and obtain the
[ ]Yes [x] No signature of a qualified Regulatory Evaluator asa reviewer

Qa [x] Based on the results of the compteted ActiVity Checklist the actiwty has no impact on the deSign function ability to function
method of performing the function, or control or operation of a SSC described in the UFSAR (i.e., the change activity is safe) and the activity
can be implemented without prior regulatory approval.
List documents used to perform the General Screen.
Renewed Facility Operating License (Units 1 and 2) DPR-32 and DPR-37
SPS UFSAR: Keyword Index; Chapter 11, Radioactive Wastes and Radiation Protection
SPS Tech Spec 6.4.N, Radiological Effluent Controls Program
NUREG-0472, Standard Radiological Effluent Technical Specifications for Pressurized Water Reactors Draft Rev 3, March 1982
10CFR50.36a Technical specifications on effluents from nuclear power plants
NE! Industry Ground Water Protection Initiative : )
9b. Conclusion C
Provide additional. discussion fo support the COﬂCluSIOl'l :
This actiVity does not impact 1 nuclear plant safety This actiVity revises VPAP- 2103S to incorporate the NEI industry Ground Water Protection initiative
reporting reqUirements and. adds one new.drinking- water-well sample Iocation This- procedure révision does not modify an eXisting radiological effluent, nor
create a new effluent, nor change effluent désé oF: radia On monitor. setpomt calculation me odologies Therefore, the level of radioactive effluent control
required by10 CFRZOSubpartD 10. CFRSO ‘_& D 'and4OCFR 190- Wili be main ined: . - '

10. Preparer Name (Print) T . < g

P. F. Blount Heatth PhySiCist III .

12, Preparer signature / ‘% Z o 13. Date
: ) L 12/6/06

14. Reviewer Name (Only Required if Preparer is not AC Quatified) . . 15. Title

16. Reviewer Signature o : o 17. Date

Key: UFSAR-Updated Final Safety Analysis Report which includes the plant specific UFSAR and the ISFSI FSAR; Form No. 730914 (Sep 2006) -
AC-ActiVity Checklist; IAW-In Accordance With o c ‘
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Instructions:
_1. Document comments on the procedure attached to this form.

Pro’ceddre Routing

2. Resolve comments with the person identified on the bottom of this form, if required.
3. After comments are resolved, or if there are no comments, initial and date the applicable block and send to the person identified on the bottom of this form.

NOTE: The "Requestor” may not be the *Tec hnical” or

VPAP-0502 - Attachment 5

Pe

(42

Page 1of 2

"Validation” reviewer for technical procedures; or.the "Responsible Department” reviewer for admin pmcedures

Procedure Number_‘ VPAP-2103S

Rerswrf I‘E / | [

Procedure Title
Off51te Dose Calculation Manual (Surry)

Procedure Writer (Name) / Requestor (Name)

Location

Extension

8-798-2118

Type of Request: [ 1New Procedure

[x] Procedure Revision .

[ ] Procedure Deletion

.[ 1 Vendor Procedure

. Commitﬁ?x Due Date ' Comments Due By 12/8 /06

Supervisor Station Procedures (Signature)

I J. A. Mann, 11/ P. Blount SPS

Approval of Required Reviews (Completed By Supervisor Station Procedures)

Scheduled Approval Date 6

12/6/06

Seff-Check

1 J. A. Mann, III

Write\rs Guide

12/8/06 Requestor \

P. Blount SPS .

Technical

Technical EOPS/FCAS
[ Jin-Plant
[ ] Reference

Validation

[ ] Performance
[ ]Simulator

[ 1 Walkthrough
[ } Comparison
[ ] Table Top

2169 -

Initialed Routing Sheets may be
faxed to Pete Blount@

12/8/06 - Responsible Dept.

P: Harris SPS

Pi*

Other Department
Review

| 12/8/06

‘L. Jones SPS

Y

Other Department
Review

| 12/8/06

M. Small SPS-

fs*

Other Department
Review

~ 1—2/8/06

DK Miller SPS

5"

Other Depariment
Review

12/8/06

R. Johnson SPS

Atk

Other Department
Review

Other Department
Review

| Beturn To (Printed Name)
Beterhﬁount for comment resolution)

Location
SPS

SAeT "

lFor additional Routing or Comments (if needed), see Page 2. .

Form No. 730683(Sep 2004)
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By"1 2/8/06 your review is needed for procedure:

VPAP-2103S, Offsite Dose Calculation Manual, Revision 11, DRAFT

Pete Blount RP (2467) is coordinating comments.

L - o .
‘vpap-2103s(110).pdf VPAP-2103S routing pdf

Submitted for review on 12/06/2006- .

Review completed by Paul Harris on 12/06/2006
Review completed by Randy L Johnson on 12/06/2006
Review completed by Luther Jones on 12/08/2006
Review completed by Michal Small on 12/11/2006
Review completed by DK Miller on 12/11/2006




%“ i% ~ Station
e Dominion’ Admlmstratlve Procedure

Title: Offsite Dose Calculation Manual (Surry)

Process / Program Owner: Manager Radiological Protection and Chemlstry
(Surry)

Procedure Number Revision Number Effective Date

VPAP-2103S ' 11 ~ On File

Revision Summary

The following changes were made in response to the Nuclear Energy Institute (NEI) Industry
Ground Water Protection Initiative, June 2006:

» Added 3.1.26 - Nuclear Energy Institute (NEI) Industry Ground Water Protection Initiative, J une
- 2006.

* Added 6.7.1.h - “Results of analysxs of ground water wells descrlbed in the environmental
monitoring program, whether required by the program or not.”

* Added 6.7.2.a.7 - criteria summary of radioactive leaks or spills.

* Added 6.7.5, Industry Ground Water Protection Initiative. :

* Revised Attachment 8, Environmental Sampling Locations - added “Construction Site” well
water sample; added footnote “*** Onsite sample of Well Water taken from tap-water at Surry

Training Center.”

* Revised Attachment 10, Reporting Levels for Radioactivity Concentrations in Environmental

Samples - H-3 Water Analysis, changed 30,000 to 20,000 pCi/L; changed “20 pCi/1” to “30, 000
pCi/1 for H-3 and 20 pCi/l for I-131” in footnote.

Appfovals on File
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1.0 PURPOSE

20

The Offsite Dose Calculation Manual (ODCM) establishes requirements for the Radioactive

. Effluent and Radiological Environmental Monitoring Programs. Methodology and parameters
are provided to calculate offsite doses resulting from radioactive gaseous and liquid efﬂuents

to calculate gaseous and liquid efﬂuent monitoring alarm/trip : setpomts and to conduct the

- Environmental Monitoring Program Requirements are estabhshed for the Annual

Radrologrcal Environmental Operating Report and the Annual Radioactive Effluent Release
Report required by Station Technical Specifications. Calculation of offsite doses due to
radioactive liquid and gaseous effluents are performed to assure that:

» Concentration of radioactive liquid effluents to the unrestricted area will be limited to ten
times the effluent concentration values of 10 CFR 20, Appendix B; Table 2, Column 2, for
radionuclides other than dissolved or entramed noble gases and 2E-4 pCi/ml for dissolved

or entrained noble gases.

Exposure to the maxrmum exposed member of the pubhc in the unrestricted area from
- radioactive hquld effluents will not result in doses greater than the liquid dose limits
of 10 CFR 50, Appendix I ‘
* Dose rate at and beyond the site boundary from radroactlve gaseous efﬂuents will be limited
to: v
*+ Noble gases — less than or equal to a dose rate of 500 mrem/yr to the total body and less
than or equal to a dose rate of 3000 mrem/yr to the skin
ee 1131 1133 and H3, and all radionuclidés in pamculate form with half-lives greater than 8
days — less than or equal to a dose rate of 1500 mrem/yr to any organ ’
* Exposure from radioactive gaseous effluents to the maximum exposed member of the public
in the unrestricted area will not result in doses greater than the gaseous dose limits of
10 CFR 50, Appendix I, and V

* Exposure to a real individual w1ll not exceed 40 CFR 190 dose limits

SCOPE

,Thrs procedure apphes to the Radloactlve Efﬂuent and Env1ronmental Momtormg Programs at

Surry Power Station.
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3.13.

3.14

315

- 3.16

3.1.8
3.1.9

3.1.10
3.1.11

3.1.12

\

10 CFR 20, Standards for Protection Against Radiation |
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40 CFR 190, Environmental Radiation Protectlon Standards. for Nuclear Power
Operations

TID-14844, Calculation of Distance Factors for Power and Test Reactor Sites

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, Rev. 1, U.S. NRC, June 1974

Regulatory Guide 1. 109, Calculation of Annual Doses to Man From Routine Releases
of Reactor Effluents for the Purpose of Evaluating Comphance With 10 CFR 50,

" Appendix I, Rev. 1, U.S. NRC, October 1977
. Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and

Dispersion of Gaseous Effluents in Routine Releases from nght-Water -Cooled
Reactors, Rev 1, U.S. NRC, July 1977
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May, 1980

TID-4500, VCRL-50564, Rev. 1, Concentration Factors of Chemlcal Elements in
Edible Aquatxc Organisms, October, 1972

WASH 1258, Vol. 2, July 1973, Numerical Guides for Des1gn Ob_]CCtheS and leltmg
Conditions for Operation to Meet the Criterion “As Low As Practicable” For

- Radioactive Material in Light Water-Cooled Nuclear Power Reactor Effluents

3.1.13
3.1.14

3.1.15
'3.1.16
3.1.17

3.1.18

NUREG-0597, User’s Guide to GASPAR Code, U.S. NRC, June, 1980

Radiological Assessment Branch Technical Position on Environmental Monitoring,
November, 1979, Rev. 1

NUREG-0133, Preparation of Radiological Effluent Technical Spec1flcat10ns for
Nuclear Power Stations, October 1978

NUREG 0543, Februaly 1980, Methods for Demonstratmg LWR Comphance With
the EPA Uranium Fuel Cycle Standard (40 CFR Part 190) '

NUREG-0472, Standard Radlologlcal Effluent Technical Spec1flcat10ns for
Pressurized Water Reactors Draft, Rev. 3, March 1982

Environmental Measurements Laboratory, DOE HASL 300 Manual
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3.1.19 NRC Generic Letter 89-01, Implementation of Programmatic Controls for
' Radiological Effluent Technical Specifications (RETS) in the Administrative Controls -

Section of the Technical Specifications and the Relocation of Procedural Details of
RETS to the Offsite Dose Calculation Manual or to the Process Control Program

3.1.20 Surry UFSAR

3.1.21 "Laboratory Quality Assurance Plah, Manual-100; Framatome Environmental
Laboratory

3.1.22 VPAP-2802, Notifications and Reports .
3.1.23 HP-3010.021, Radioactive Liquid Waste Sampling and Analysis
3.1.24 HP-3010.031, Radio'ac‘trive Gaseous WaSte Sampling and Analysis

3.1.25 Design Change 01-022, Ventilation Radiation Monitoring (Kaman) System
Replacement/Surry/Unit 1&2 :

3.1.26 Nuclear Energy Institute (NEI) Industry Ground Water Protection Initiative, June 2006
Commitment Documents _ ' ;

3.2.1 -Quality Assurance Audit Report Number 92-03, Observation 04NS (Item 2)

3.2.2 Deviation Report S-97-1281, Annual Radiological Effluent Release Report

3.2.3 Deviation S-2000-0235, Continuoﬁs Vent Stack Sampling

3.2.4 S-2005-0930, Response to the Verlﬁcatlon of Back-up Efﬂuent Accountablhty

Sampling

DEFINITIONS

Channel Calibration

- Adjustment, as necessary, of the channel output so it responds with the necessary range and
- accuracy to known values of the parameter the channel monitors. It encompasses the entire

channel, including the sensor and alarm and/or trip functions and the Channel Functional Test.
The Channel Calibration can be performed by any series of sequential, overlapping, or total
channel steps so the entire channel is calibrated. '

Channel Check

A quahtatlve assessment by observatlon of channel behav1or durmg operatlon This
assessment mcludes where possible, comparison of the channel indication and/or status with

- other mdlcatlons and/or status derived from mdependent mstrumentatlon channels measurlng

the same parameter
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4.3 Channel Functional Test

There are two types of Channel Functional Tests.

4.3.1 Analog Channel ‘
Injection of a simulated signal into a channel, as close to the sensor as practicable, to
verify Operability, including alarm and/or trip functions.

432 Bistable Channel .

Injection of a simulated signal into a sensor to venfy Operablllty, 1nc1udmg alarm
and/or trip functions.

-

Critical Organ

That organ, which has been determined to be the maximum exposed organ based on an effluent

pathway analysis, thereby ensurmg the dose and dose rate limitations to any organ will not be
exceeded.

Dose Equivalent I-131

“That concentration of 113! '(uCi/cc) that alone would prbduce the same thyroid ddse as the

quantity and isotopic mixture of 1131 1132, 7133 1134 anq 1133 actually present. Thyroid dose
conversion factors for this calculation are listed in Table III of TID-14844, Calculation of
Distance Factors for Power and Test Reactor Sites. ’Ihyroxd dose conversion factors from NRC '
Regulatory Guide 1.109, Revision 1, may be used.
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4.6  Frequency Notations

4.7

48

4.9

NOTE: Frequencies are allowed a maximum extension of 25 percent.

NOTATION FREQUENCY -
D - Daily o At least once per 24 hours
W - Weekly ‘ ~ Atleast oncé per 7 dayéi
M - Monthly ‘ : : At least once per 31 days
Q - Quarterly ‘ -~ Atleast once per 92 days
SA - Semi-annually - At least once per 184 days
R- Refueling At least once per 18 months
S/U - Start-up Prior to each reactor start-up
P - Prior to release Completed prior to each'release
N.A. - Not applicable Not applicablé

DR - During the release ' At least once during each release

Gaseous Radwaste Treatment System

A system that reduces radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing delay or holdup to reduce total radioactivity
prior to release to the environment. The system comprises the waste gas decay tanks,
regeneraﬁve heat exchanger, waste gas charcoal filters, process vent blowers and waste gas

surge tanks.

General Nomenclature _
Chi: concentration at a point at a given instant (curies per cubic meter)

X =
D = Deposition: quantity of deposited radioactive material per unit area (curies per square
meter) ‘ ' % ‘

Q = Source strength (i'nstantzineous; grams, curieé)
= Emission rate (continuous; grams per second, curies per second)
= Emission fate (continuous line source; grams per second: per meter)
Lower Limit of Detection (LLD) _ .
The smallest concentration of radioactive material in a sample that will yield a net count (above

system background) that can be detected with 95 percent probability with only five percent
probablhty of falsely concludmg that a blank observation represents a “real” signal.

- ———
2T
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4.10 Members of the Public

4.11

4.12

4.13

4.14

4.15

Individuals who,.b)" virtue of their occupational status, have no formal association with the
Station. This category includes non-employees of Dominion who are permitted to use portions
of the site for recreational, occupational, or other purposes not associated with Station
functions. This category does not include non-employees such as vending machine servicemen
or postal workers who, as part of their formal job function, occasiohally enter an area that is
controlled by Dominion to protect individuals from exposure to radiation and radioactive
materials. '

Operable - Operability , |

A system, subsystem, train, component, or device is operable or has operability when it is
capable of performing its specified functions and all necessary, attendant instrumentation,
controls, normal and emergency electrical power sources, cooling or seal water, lubrication or
other auxiliary equipment that are required for the system, subsysterh, train, component, or
device to perform its functions are also capable of performing their related support functions.

| Ptirge - Purging

Controlled discharge of air or gas from a confinement to maintain temperature, pressure,
humidity, concentration, or other operating condition, so that replacement air or gas is required
to purify the confinement.

Rated Thermal Power

Total reactor core heat transfer rate to reactor coolant (i.e., 2546 Megawatts Thermal MWt).

Site Boundary

The line beyond which Dominion does not own, lease, or otherwise control the land.

Source Check

For Victoreen and Eberline monitors a source check is the qualitative assessment of channel "
response when a channel sensor is exposed to a radioactive source or a light emitting diode,
LED. -

For MGPI monitors a source check is the verifiéatibnfo,f proper computer response to
continuous ‘operational checks on the detector and electronics.
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Special Report _ .
A report to NRC to comply with Subsections 6.2, 6.3, or 6.5 of this procedure. Also refer to
VPAP-2802, Notifications and Reports. '

‘Thermal Power

Total reactor core heat transfer rate to the reactor coolant. -

Unrestricted Area

Any area at or beyond the site boundary, access to which is neither limited nor controlled by
Dominion for purposes of protection of individuals from exposure to radiation and radioactive
materials, or any area within the site boundary used for residential quarters or for industrial, -
commercial, institutional or recreational purposes.

Ventilation Exhaust Treatment System

A system that reduces gaseous radioiodine or radioactive material in particulate form in
effluents by passing ventilation or vent exhaust gases through charcoal adsorbers and High
Efficiency Particulate Air (HEPA) filters to remove iodines and particulates from a gaseous

- exhaust stream prior to release to the environment (such a system is not considered to have any

effect on noble gas efﬂuents)‘. Engineered Safety Feature (ESF) atmospheric cleanup systems

are not Ventilation Exhaust Treatment System components.

RESPONSIBILITIES
Manager Radiological Protection and Chemistry

The Manager Radiological Protection and Chemistry is responsible for:

5.1.1 Establishing and maintaining procedures for surveying, sampling, and monitoring
radioactive effluents and the environment.

5.1.2 Surveying, sampling, and analyzing plant effluents and environmental monitoring, and

~documenting these activities.
5.1 -3 Analyzing plant effluent trends and recommending actions to correct adversé trer;ds.'
5.1.4 Prepalling Effluent and 'Envi;onmeh_tal Monitoring Program tecords. -
Manager Nuclear Opefations ) o

The Manager Nuclear Operations is responsible for requesting samples, analyses, and
authorization to release effluents.

I4
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6.0 - INSTRUCTIONS

NOTE: Meteorological, liquid, and gqseou's pathway analyses are presented in
Meteorological,’Liquid, and Gaseous P'athway Analysis ‘(Attachment 11).

6.1  Sampling and Momtormg Crlterla ,
6 1.1 Surveys sampling, and analyses shall u use instruments calibrated for the type and range

of radiation monitored and the type of dlscharge monitored.

6.1.2 Installed monitoring systems shall_ be calibrated for the type and range of radiation or
parameter monitored. '

6.1:3 A sufficient number of survey points shall be used or samples taken to adequately
assess the status of the discharge monitored.

-6.1.4 Samples shall be fepresentative of the volume and type of discharge monitored.

6.1.5 Surveys, sampling, analyses, and monitering records shall be accurately and legibly
documented, and sufficiently detailed that the rheaning‘and intent of the records are
clear. '

6.1.6 Surveys, analyses, and momtormg records shall be reviewed for trends, completeness,
and accuracy.

6.2 Liquid Radioactive Waste Effluents

6.2.1 Liquid Effluent Concentration Limitations -

a. Liquid waste concentratlons dlscharged from the Statlon shall not exceed the
following limits:.

1. Forradionuclides (other than dissolved or entrained noble gases), liquid effluent ‘
~ concentrations released to unrestricted areas shall not exceed ten times the

-effluent eoncentration vhlues specified in 10 CFR 20, Appendix B, Table 2,
Column 2.

2. For dlssolved or entramed noble gases, concentratlons shall not exceed
2E-4 uCi/ml.

b. If the concentration of liquid effluent exceeds the limits in Step 6.2.1.a., ﬁfomptly
reduce concentrations to within limits. '
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c¢. Daily concentrations of radioactive materials in liquid waste released to

unrestricted areas shall meet the following:

-Volume of Waste Dlscharged + Volume of Dllutlon Water 1 M

. 1
1 L

where: \

MCi/ml;- = the concentration of nuclide i in the liquid effluent discharge

ACW, =ten times the effluent concentration value in unrestricted areas of
nuclide i, expressed as pCi/ml from 10 CFR 20, Appendix B, Table 2,
Column 2 for radionuclides other than noble gases, and 2E-4 uCi/ml
for dissolved or entrained noble gases

6.2.2 Liquid Momtormg Instrumentatlon _

a. Radioactive quuld Effluent Monitoring Instrumentatlon

Radioactive liquid effluent monitoring instrumentation channels shown on _
Radioactive Liquid Effluent Monitoring Instrumentation (Attachment 1) shall be

~operable with their alarm/trip setpoints-set to ensure that Step 6.2.1.a. limits are not

exceeded.

1. Alarm/trip setpoints of these channels shall be determined and adjusted in
accordance with Step 6.2.2.d., Setpoint Calculation.

2. If a radioactive liquid effluent monitbn'ng’ instrumentation channel alarm/trip
setpoint is less conservative than required by Step 6.2.2.a., perform one of the
following: ' _ '

. Promptly suspend release of radioactive liquid effluents monitored by the
) affected charmel tee P ' '
* Declare the channel 1noperable

. Change the setpoint to an acceptable conservatlve value
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b. Radioactive Liquid Effluent Monitoring Instrumentation Operability
Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated operable by performing a Channel Check, Source Check, Channel
Calibration, and Channel Functional Test at the frequencies shown in Radioactive
'Liquid Effluent Monitoring Instrumentation Surveillance Requirements
. (Attachment 2). |

1. If the numbér of operable channels is less than the minimum required by the
tables in Radioactive Liquid Effluent Monitoring Instrumentation (Attachment
1) perform the action shown in those tables.

2. Attempt to return the instr_umehts to operable status within 30 days. If
~ unsuccessful, explain in the next Annual Radioactive Effluent Release Report
~ why the inoperability was not corrected in a timely manner.

c. ApplicablevM(‘)ﬁitors

Liquid effluent monitors for which alann/trfp setpoints shall be determined are:

_{Release Point _ Instrument Number
Service Water System Effluent Line [1-SW-RM-107 A,
, B,C,D
Condenser Circulating Water Line 1-SW-RM-120
o a 2-SW-RM-220
Radwaste Facility Effluent Line I-RM-RRM-131
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d. Setpoint Calculation

NOTE: This methodology does not preclude use of more conservative setpoints.

1. Maximum setpoint values shall be calculaied by:

CF
S= 5 ®
E
where: ’ , :
S = the setpoint, in uCi/ml, of the radioactivity monitor measuring the
radioactivity concentration in the effluent line prior to dilution
C = the effluent concentration limit for the monitor used to implement

10 CFR 20 for the Station, in uCi/ml
Fg = maximum design pathway effluent flow rate
Fp = dilution water flow rate calculated as:
D= FE + (200 000 gpm X number of circ. pumps in service)

~ 2. Each of the condenser cxrculatlng water channels (e.g., SW-120, SW~220) ,
monitors the effluent (service water, including component cooling service
water, circulating water, and liquid radwaste) in the circulating water discharge
tunnel beyond the last point of possible radioactive material addition. No
dilution is assumed for this pathway. Therefore, Equation (2) becomes:

S=C 3)
The setpoint for Station monitors used to implement 10 CFR 20 for the site
becomes the effluent concentration limit.

3. In addition, for added conservatism, setpoints shall be calculated for the service
water system effluent line (i.e., SW-107 A, B, C, D), and the Radwaste Facility
effluent line (i.e;, RRM-131).
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For the service water system effluent line, Equation (2) becomes:

CPpKow
s = —2—% )
E
where: _ ’ _
Kew = The fraction of the effluent concentration limit, used to.implement
- 10 CFR 20 for the Station, attributable to the service water effluent -
.. line pathway _ :

For the Radwaste Facility effluent line, Equation (2) becomes:

S = M o ®)

Fg |

Whgre: _ _ ‘
Krw = The fraction of the effluent concentration limit, used to implement

~ .10 CFR 20 attributable to the Radwaste Facility effluent line
pathway ' : '

6. The sum Kgy + Kry shall not be greater than 1.0,

6.2.3 Liquid Effluent Dose Limit
T a. Requirément o . 4
At least once per 31 days, perform the dose calculations in Step 6.2:3.c. to ensure
the dose or dose commitment to the maximum exposed member of the public from
_radioactive materigls in liquid releases (from each reactor uhit) to unrestricted areas

is limited to:

Dunng any calendar quarter:
. Less than or equal to 1.5 mrem to the total body
* Less 'than.‘ or equal to 5 mrem to the critical organ

. During iny caléridaf year:

* Less than‘or equal.to'3 mrem to thé‘ total body -
* Less than or equal to 10 mrem to the critical organ
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~b. Action

If the calculated dose from release of radioactive materials in liquid effluents
exceeds any of the above limits, prepare and submit to the NRC, within 30 days, a
‘special report in accordance with VPAP-2802, Notifications and Reports, that
identifies causes for exceeding limits and defines corrective actions taken to reduce
releases of radioactive materials in liquid effluents to ensure that subsequent
releases will be in compliance with the above limits.

c. Dose Contribution Calculations

NOTE: All critical organ doses for each age group are calculated to determine which is the
' limiting organ for the period being evaluated.

Dose contributions shall be calculated for all radionuclides identified in liquid
effluents released to unrestricted areas based on the equation:

= FM YA, ©
~ where:
Subscripts = %, refers tov individual radionuclide
D = -the cumulative dose commitment ‘t‘o the total body 0} critieal organ from the
liquid effluents ‘fer the perjod t,inmrem
t = the period for which C; and F are averaged for all liquid releases in hours.
: ‘M = the mixing ratio (reciprocal of the dilution factor) at the pomt of exposure,

dimensionless; 0.2 from Appendix 11A, Surry UFSAR

'F = the near field average dilution factor for C; during any liquid effluent
release; the ratio of the average undiluted liquid waste flow during release
-to the average flow from the site discharge structure to unrestn'(:te‘d areas

C, = the average concentranon of radlonuchde 1, in undiluted liquid effluent
durmg the period t, from all liquid releases, in pCi/ml
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A, = thesite-related ingestion dose commitment factor to the total body or critical
organ for a particular age group for each identified principal gamma and
~ beta emitter in mrem-ml per hr-pCi. Values for Aj are provided in the
" Canberra Source Code file.

A, = 114 E+05 1BF, + 5BL) DF, @

for example: )

1.14B+05 = 1E+06 pCi/uCi x 1 E+03 mI/kg/(8760 hr/yr), units conversion

factor.
21 = adult fish consumption, kg/yr, from NUREG-0133
5 = adult invertebrate consum_ptioﬁ, kg/yr, from NUREG-0133
Bl; = the bioaccumulation factor for nuclide i, in invertebrétes, ApCi/kg. per

pCi/l I : ’
BF; = the bioaccumulation factor for nuclidé i, in fish, pCi/kg per pCi/l

DF, = the critical organ dose conversion factor for nuclide i, for adulvts, in
mrem/pCi -

The above parameters were obtained from R.G. 1.109, Rev. 1, LADTAP I,
NUREG/CR-1276, and TID-4500, VCRL750564, Rev. 1.

d. Quarterly Composite Analyses .
For radionuclides not determined in each batch or weekly composite, dose
contribution to current monthly or calendar quarter cumulative summation may be
approximated by assuming an average monthly concentration based on previous
monthly or quaxtefly’compbsite analyses. However, for reporting purposes,

. calculated dose contribution shall be based on the actual composite analyses.
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©6.2.4 Liquid Radwaste Treatment
Historical data pertaining to the volurnes and radloactwlty of 11qu1d effluents released
in connection with specific station functlons, such as maintenance or refueling '
outages, shall be used in projections as appropriate. _ o

a. Requirement

1. The Surry Radwaste Facility Liquid Waste Sﬂ/stem shall be used to reduce the
radioactive materials in liquid waste pﬁor to discharge when projected dose due
to liquid effluent, from each reactor ‘unit, to unrestricted areas would exceed
0.06 mrem to total body or 0.2 mrem to-the critical organ in a 31-day period.

2. Doses due to liquid releases shall be projected at least once per 31 days.

_b. Action |
If radioactive liquid waste is discharged without treatment and in excess of the
above limits, prepare and submit to the NRC, within 30 days, a special report in

‘accordance with VPAP-2802, Notifications and Reports, that includes the
following:

1. Anexplanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equipment or sub-system, and the reason for the
inoperability.

2. Actions taken to restore inoperable equipment to operable status.

3. Summary description of actions taken to prevent recurrence.

c. Projected Total_Bedy and Critical Organ' Dose Calculation

. 1. Determine DI, the sum of all liquid open and closed release points, in mrem, by

the ith organ, for the quarter

2. Deterrnlne P, the Pro;ectlon Factor Wthh is result of 31 divided by the number
of days from start of the quarter to the end of the release.

. 3 ‘Determine Da, addltlonal antlclpated dose for liquid releases by the ith organ for v

the pamcular quarter of the release:

-4, Determine Dp, the 31 day projected dose by the ith organ:
Dp = (DI x P) + Da ' ‘
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6.2.5 Liquid Sampling 4
Radioactive liquid wastes shall be sampled and analyzed according to the sampling |
and analysis requirements in Radioactive Liquid Waste Sampling and Analysis
- Program (Attachment 3). '

6.3  Gaseous Radioactive Waste Effluents

6.3.1 Gaseous Effluent Dose Rate Limité:tions '
a. Requirement
Dose rate due to radioactive materials released in gaseous effluents from the site to
areas at and beyond the site boundary shall be limited to:

1. The dose rate limit for noble gases shall be < 500 mrem/year to the total body
and < 3000 mrem/year to the skin. .

2. The dose rate limit for I'3!, 1'33, for tritium, and for all radioactive materials in
particulate form with half-lives greater than 8 days shall be < 1500 mrem/year
~ to the critical organ.

b. Action
1. If dose rates exceed Step 6.3.1.a. limits, promptly decrease the release rate to
within the above limits.

2. Dose rates due to noble gases in gaseous effluents shall be determined,
continuously, to be within Step 6.3.1.a. limits.

3. Dose rates due to.Im, 11-33, tritium, and all radionuclides in particulate form
-with half-lives greater than 8 days, in gas_éous effluents shall be (iétermined to
be within the above limits by obtaining representative samples and performing
analyses in accordance with the s_ampling'and analysis program specified on
. Radioactive Gaseous Waste Sampling and Analysis Program (Attachment 4).
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c. Calculations of Gaseous Effluent Dose Rates

The dose factors used in the Gaseous Effluent Dose Rate calculations are included in
the Canberra Source Code file. These dose factors, Ki, Li, Mi, and Pi for ventilation
vent and process vent releases, DO NOT include the applicable X/Q value. Equations.

(8), (9), and (10) must be multlphed by the approprlate X/Q value for Gaseous Effluent
Dose Rate calculations. - - .

1. The dose rate limit for noble gases shall be determined to be within the limit by
limiting the release rate to the lesser of:

EK‘WQWV + Klplepv] <500 mrem/yr to the total body (8)
OR
Z[(Liw.+ l.lMiW‘)in‘V + (Lipv + l‘lMipv)QipV] <3000 mrem/yr to the skin )
i
where: :
Subscripts = vv, refers to vent releases from the building ventilation vent,
including Radwaste Facility Ventilation Vent;
pv, refers to the vent releases from the process vent;
i, refers to individual radionuclide
Kivw, Kipy =" The total body dose factor for ventilation vents or process vent
’ .~ release.due to gamma emissions for each identified noble gas
radionuclide i, in mrem/yr per Curie/sec
Livv: Lipy = The skin dose factor for ventilation vents or process vent
: release due to beta emissions for each identifiéd noble gas
: - radionuclide i, in mrem/yr per Curie/sec
M, M,y = Theairdose factor for ventilation vents or process vent release
: ' ~due to gamma emissions for each. 1dent1ﬁed noble gas
o 4 _radlonuchde i, in mrad/yr per ¢ Curie/sec
" Qiws Qipy = The release rate for ventilation vents or process vent of noble
B gas ‘radionuclide 1,-in gaseous effluents'i in Curie/sec (per site)
1.1 = The unit conversion factor that converts air dose to skin dose,

_in mremymrad
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2. The dose rate limit for I'3!, 1133, tritium, and for all radionuclides in particulate
form with half-lives greater than 8 days, shall be determined to be within the
limit by restricting the releasc rate to:

EPiVVQiVV + Pipv Qipv] <1500 mrem/yr to the critical organ (10y
; .

where: :

Piyws Pipy = The critical orﬁan dose factor for ventilation vents or process
vent for I'*1, 1133, 13, and all radionuclides in particulate form
with half-lives greater than 8 days, for the inhalation pathway, -
in mrem/yr per Curie/sec

Ow Qv = Therelease rate for ventilation vents or process vent of 13

' 1133, H3, and all radionuclides i, in particulate form with

half-lives greater than 8 days, in gaseous effluents in Curie/sec
(per site)

3. All géseous releases, not through the process ycnt, are considered ground level
and shall be included in the detérmination of Qi .

6.3.2 Gaseous Monitoring Instrumentation
a. Requirement :

1. The radioactive gaseous effluent monitoring instrumentation channels shown in
Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5) shall
be operable with alarm/trip setpoints set to ensure that Step 6.3.1.a. noble gas
limits are not exceeded. Alarm/trip setpoints of these channels shall be '
determined and adjusted in accordance with Step 6.3.2.d.

2. Each radioactive gaseous effluent monitoring'instrumentation channel
.shall be demonstrated operable by Channel Checks, Source Checks, Channel
Cahbratlons and Channel Functional Tests at the frequencws shown in
Radloactlve Gaseous Effluent Monitoring Instrumentatlon Surveillance
Requlrements (Attachment 6).
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b. Action
-1. If aradioactive gaseous effluent monitoring instrumentation channel alarm/trip
setpoint is less conservative than required by Step 6.3.2.a.1, promptly:
* Suspend the release of radioactive gaseous effluents monitored by the affected
channel and declare the channel inoperable
or

» Change the setpoint so it is acceptably conservative

2. If the number of operable channels is less than the minimum required by tables -
in Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5),
take the action shown in those tables.

3 Return instruments to operable status w-ithin 30 days. If unsuccessful, explain in
the next Annual Radioactive Effluent Release Report why the inoperability was

not corrected in a timely manner.

c. Applicable Monitors
Radioactive gaseous effluent monitors for which alarm/trip setpoints shall be
determined are: '

Release Point Instrument Numbeér
Process Vent 1-GW-RM-102
L 1-GW-RM-130B
Condenser Air Ejector 1-SV-RM-111
. 2-SV-RM-211
Ventilation Vent No. 1 1-VG-RM-104
‘ Ventilation Vent No. 2 1-VG-RM-110
1 |11-VG-RM-131B
Radwaste Facility Vent RRM-101
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d. Setpoint Calculations
1. Setpoint calculations for each monitor listed in Step 6.3.2.c. shall maintain this

relationship:
Dszv"'_:Dcae+va o - an

where:
D = Step 6.3.1 a. dose limits that 1mplement 10 CFR 20 for the Station,
. mrem/yr :
Dpy = The noble gas site boundary dose rate from process vent gaseous
_ -effluent releases, mrem/yr
D¢e = The noble gas site boundary dose rate from condenser air ejector

. gaseous effluent releases, mrem/yr
Dy, = The noble gas site boundary dose rate from summation of the

Ventilation Vents 1, 2, and the Radwaste Facility vent gaseous
effluent releases, mrem/yr

2. Setpoint values shall be determined by:

R_ X 2.12 E-03

C_ = _ ' 12)
m - Fm . .
where:
m = The release pathway, process vent (pv), ventilation vent (vv)
condenser air ejector (cae), or Radwaste Facility (rv)
Cn ‘= The effluent concentra’tioh limit implementing Step 6.3.1.a.
' for the Station, uCi/ml .
Rm = . The release rate limit for pathway m determmed from
o methodology in Step 6.3. 1 .C., usmg Xe!33 as nuclide to be
.- .- released, uCi/sec
2.12E-03 = CFM per ml/sec
Fﬁ,' = The max1mum ﬂow rate for pathway m, CFM

N OTE Accordmg to NUREG 0133 the radloactlve efﬂuent radxatlon momtor alarm/tnp
.setpomts shou]d be based on-the radxoactlve noble gases Ttis not practlcable to-apply
1nstantaneous alarm/tnp setpomts to 1ntegratmg monitors sensitive to radlolodmes

» radloactlve materlals in partlculate form and radlonuchdes other than noble gases.



DOMINION , - | VPAP-2103S
| , | REVISION 11

PAGE 24 OF 72

6.3.3 Noble _Gas_ Effluent Air Dose Limit

NOTE: The dose factors used in the Noble Gas air dose calculations are included in the
Canberra Source Code file. These dose factors, Mi and Ni for ventilation vent and
process vent releases, DO NOT include the applicable X/Q value. Equations (13) and

“(14) must be multiplied by the apbropriate X/Q value for gamma and beta air dose
calculations. ' - ‘

a. Requirément_ _
1. The air dose in unrestricted areas due to noble gases released in gaseous
effluénts_ from each unit at or beyond the site boundary shall be limited to:

* During any calendar quarter: <5 mrads for gamma radiation and <10
'mréds for beta radiation

« During any calendar year: <10 mrads for_ gamma radiation and <20 mrads
for beta radiation . ' '

2. Cumulative dose contributions for noble gases for the current calendar quarter
and current calendar year shall be determined in accordance with Step 6.3.3.c.
at least once per 31 days. ' ’

b. Action :
If the calculated air dose from radioactive noble gases in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC, within 30 days, a special
report in accordance with VPAP-2802, Notifications and Reports, that identifies the
causes for exceeding the limits and defines corrective actions that have been taken
to reduce releases and the proposed corrective actions to be taken to assure that
_subsequent releases will be in compliance with the limits in Step 6.3.3.a.
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c. Noble Gas Effluent Air Dose Calculatlon

Gaseous releases, not through the process vent, are con51dered ground level and
shall be 1ncluded in the determination of Qwv

The air dose to-areas at or beyond the site boundary due to noble gases shall be
determmed by the following: '

’ For gamma radiation:

Dg=

3.17E-08 EMiVVC_Iiw + MipinPV]

i

(13)

“'For beta radiation:

D, =

Where:
Subscripts =

Dg =
‘Dp -
Mivv, Mipv =

Nivvs Nipv =
Qiyv’ Qipv - =

3.17E-08 =

vv, refers to vent releases from the bu1ldmg ventilation vents,
including the Radwaste Fac111ty Ventilation Vent and air -
ejectors

pv, refers to the vent releases from the process vent

i, refers to individual radionuclide

the air dose for gamma radiation, in mrad

the air dose for beta radiation, in mrad

the air dose factors for ventilation vents or process vent release
due to gamma emissions for each identified noble gas
radionuclide i, in mrad/yr per Curie/sec

the air dose factor for ventilation vents or process vent release
due to beta emissions for each identified noble gas
radionuclide i, in mrad/yr per Curie/sec

the release for ventilation vents or process vent of noble gas
radionuclide i, in'gaseous effluents for 31. -days, quarter or year
as appropriate in Curies (per sxte)

the inverse of the number of seconds-in ayear
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6.3.4 1-131, 133, H-3 & Radionuclides In Particulate Form Effluent Dose Limit
a. Requirement ' ' . '

1. Methods shall be impleménted to ensure that the dose to any organ of a member
of the public from 1131, 1'33, tritium, and all radionuclides in particulate form
with half-lives greater than 8 days, in gaseous effluents released from the site to
unrestricted areas from each reactor unit shall be:

* During any calendar quarter: < 7.5 mrem to the critical organ
. During any calendar year: < 15 mrem to the critical organ

2. Cumulative dose contributions to a member of the public from 1131’ 1133,
tritium, and radionuclides in particulate form with half-lives greater than 8 days,
in gaseous effluents released to unrestricted'ar‘eas for the current calendar
quarter and current calendar year shall be determined at least once per 31 days

in accordance with Step 6.3.4.c.

b. Action . _

If the calculated dose from the release of I}3 1, 1133, trittum, and radionuclides in
particulate form, with half-lives greater than 8 days, in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC within 30 days, a special
report in accordance with VPAP—2802, Notifications and 'Reports, that contains the:

1. Causes for exceeding limits.
2. Corrective actions taken to reduce releases.

3. Proposed corrective actions to be taken to assure that subsequent releases will

be in compliance with limits stated in Step 6.3.4.a.
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" ¢. Dose Calculations

NOTE: All critical organ doses for each age group are calculated to determine which is the

limiting organ for the period being evaluated.

NOTE: The RM; and RJ; dose factqrs DO NOT include the applicable D/Q and X/Q values -

respectively for Surry Power Station. Equation (l15:)'must be multiplied by the
applicable D/Q or X/Q, as appropriate, to calculate the critical organ dose.

Gaseous releases, not through the process vent, are considered ground level and
shall be included in the determination of 9, . Historical data pertaining to the
volumes and radioactive concent_ratlons of gaseous efﬂuents released in connectron
to specific Station functrons, such'as containment purges, shall be used in the
estimates; as appropriate.

1. The dose to the makimum exposed member of the public, attributable to .

gaseous effluénts at and beyond the site boundary that contain 1131 1133, tritium, ‘
and particulate-form radionuclides with half-lives greater than 8 days, shall be
détermined by: ' -

D = ;.17E-OSERMiVVQiVV +RM 0;0) + Rl Oy + RI 04,01 (19)
. ] N
For example: L
Subscripts = vv, refers to vent releases from the building ventrlatron vents,
' includmg the Radwaste Facrlrty Ventrlatron Vent and air
ejectors;
‘ pv, refers to the vent releases from the process vent

D, = the dose to the critical organ of the maximum exposed member

of the. publlc inmrem’

- RMiyy, RMjpy= the cow- milk pathway dose factor for ventllatlon vents or

- process vent release due toI 31 1133, tritium, and from all -

_ particulate-form radlonuchdes w1th half lives greater, than

= eight days, in mrem/yr per uCr/m Factors are included in
the Canberra Source Code file.
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Rlivv, Rljpy = the inhalation pathway dose factor for ventllatron vents or
process vent release due to 1131 1133, tritium, and from all
particulate-form radionuclides w1th half-lives greater than

 eight days, in mrem/yr per pCi/m>, Factors are included in the
Canberra Source Code file.

Oivv.Qipv = the release for ventilation vents or process vent of

tritium, and from all particulate-form radionuclides with half-

lives greater than 8 days in Curies. '

the inverse of the number of seconds in a year

1131 1133

it

6.3.5 Gaseous Radwaste Treatment , :
Historical data pertammg to the volumes and radioactive concentrations of gaseous
effluents released in connectlon with specrﬁc Statlon functions, such as containment

purges, shall be used to calculate projected doses, as appropriate.

a. Requirement

1.

Appropriate portions of the Gaseous Radwaste Treatment System shall be used

o reduce radioactive materials in gaseous waste before its discharge, when the
projected gaseous effluent air doses due to gaseous effluent releases, from each
unit to areas at and beyond the site boundary, would exceed 0.2 mrad for gamma

radiation and 0.4 mrad for beta radiation, averaged over 31 days.

The Ventilation Exhaust Treatment System shall be used to reduce radioactive |

materials in gaseous waste before its discharge, when the projected doses due to
gaseous effluent releases, from each unit to areas at and beyond the site

boundary, would exceed 0.3 mrem to the critical organ, 4 averaged over 31 days.

Doses due to gaseous releases from the site shall be proyected at least once

per 31 days based on the calculations in Step 6.3.5.c.

b. Action
If gaseous waste that exceeds the limits in Step 6.3.5.a. is discharged without

treatment, prepare- .and submit to the NRC W1th1n 30 days, a special report n
accordance w1th VPAP-2802 Notlflcatlons and Reports that 1ncludes

1.

An ex-planatlon why gaseous radwaste was bemg dlscharged »thhout tréatment,
identification of any inoperable equipment or subsystems, and the reason for the

inoperability.

Actions taken to restore the inoperable equipment to operable status.
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3. Summary description of actions taken to prevent recurrence.

_ ¢. Projected Dose Calculations A
1. Determine Dg, the sum of all gaseous open and closed release points, in mrem,
' by the ith organ for the quarter. |

" 2. Determine P the Projection Factor, which is result of 31 divided by the number
of days from start of the quarter to the end of the release,

3. Determine Da, additional anticipated dose for gaseous releases by the ith organ
for the particular quarter of the release.

4. Determiné Dp, the 31 day projected dose by the ith organ
" Dp=(DgxP)+Da

Radioactive Liquid and Gaseous Release Permits

‘RP shall maintain procedures for Liquid and Gaseous Release Permits to ensure effluent dose

limits are not exceeded when making releases. As'indicated on Attacbment 3, Radioactive
Liquid Waste Sampling and Analysis Program, prerelease assessments/permits are requifed for
batch releases. Depending on the affected plant system, continuous releases may or may not
allow for a prerelease assessment and are evaluated on a case by case basis.

6.4.1 quuld Waste Batch Releases

a. Operations shall obtain RP authorlzatlon before initiating batch releases of
radioactive liquids.

b. Release of contents from the following tanks/sumps other than transfers to the
Radwaste Facility shall have a release permit before the discharge. Examples of-
- batch releases include: o | }
* Turbine Building Sumps when RP determines that source activity requires
placmg pumps in manual mode | .
. Condensate Polishing Building Sumps and Steam Generator secondary water
when RP determines the presence of contamination from pnmary -to-seécondary

leakage ,
. Radwaste Facility release tanks (LWMT LDMT)

6.4. 2 Continuous Liquid Releases

+ a. Operations shall obtain RP authorization before initiating contmuous releases of
radioactive lquIdS.
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b. Examples of continuous releases include:
» Steam generator blowdown

. Component Cooling Water (CCW) heat exchanger to service water leakage, if
applicable

~ « Turbine building sumps and subsurface drains when pumps are in automatic
"' mode or storm drains ‘

Waste Gas Decay Tank (WGDT) Release Permit

Operations shall obtain RP authorization before initiating WGDT releases.

Reactor Containment Release Permits

- Operations shall obtain authorization from RP before initiating containment purges or

containment hogging. Reactor Containment Release Permits shall be valid from start

- of purge/hog until:

« Routine termination
* Terminated for cause by RP

» Receipt of Radiation Monitoring System (RMS) Containment Gas Monitor high
alarm '

Miscellaneous Gaseous Release Permit

Operations shall obtain RP authorization before initiating releases of noble gases that
may not be accounted for by routine sampling, or any planned release not being route_d
through the Process Vent or Ventilation Vents.

‘Radioactive Liquid and Gaseous Release Controls

a. Operations shall notify RP of pending releases and request RP to initiate the

~-appropriate release permit. Operations shall provide the necessary information to

~ complete. the required release permit.
b. A representative sample shall be obtained of the source to be released.
1. Operations shall provide RP with liquid samples and sample in'forrnqtidn (e.g.,
tirne of sample) for samples obtained;outside the Primary Smp'_le Room.
2. 'Chemistry shall provide RP with liquid samples and sample informiation for
~ samples obtained from inside the Primary Sample Room.

3. RP shall obtain gaseous samples.



DOMINION

VPAP-2103S
REVISION 11
PAGE 31 OF 72

. RP shall perform required sample analyses.

. RP shall calculate and record the following information on a release permit:

¢ Maximum authorlzed release rate -

« Applicable conditions or controls pertaining to the release

. RP shall notify the Shift Supervisor if it is determined that a release may not be
- within the effluent dose limits.

. Upon receipt of a release permit from RP, Operations shall:

1. Verify the correct source is authorized for release.

2. Note maximum authorrzed release rate

3. Note and ensure compliance wrth any 1nd1cated controls or conditions
appllcable to the release.

. When commencing release, Operations shall provide RP with required information.

As appropriate, required information shall include:
* Date and time release was started -

* Starting tank/sump level

* Beginning pressure

J Release flow rate

. Drlutron water flow rate

. Upon terminating the release, Operations shall return the permit to RP and provide

information necessary for cempletion of permit. As appropriate, required

information shall include:

* Date and time release was stopped
* Tank/sump ending level
* Release flow rate just prior to termination

* Ending pressure ‘

e Vo_lur'n_e released
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6.5  Total Dose Limit to Public From Uranium Fuel Cycle Sources
6.5.1 Requirement :

- The annual (calendar year) dose or dose commitment to a real md1v1dual due to
releases of radioactivity and radiation from uranium fuel cycle sources shall not
exceed 25 mrem to the total body or the critical organ (except the thyroid, which shall
not exceed 75 mrem).

6.5.2 Action ‘

a. If the calculated doses from release of radioactive materials in liquid or gaseous
effluents exceed twice the limits in Steps 6.2.3.a., 6.3.3.a.', or 6.3.4.a,, calculate
(including direct radiation contribution from the units and from outside storage
tanks) whether limits jn Stép 6.5.1 have been exceeded.

b. If the limits in Step 6.5.1 have been exceeded, prepare and submit to the NRC
“within 30 days, a special report in accordanee with VPAP-2802, Notifications and
Reports, that defines the corrective action to be taken to reduce subsequent releases
"and to prevent recurrence, and includes a schedule for achieving conformance with
" the limits. Special reports, as defined in 10 CFR 20.2203(a)(4), shall include:

1. An analysis that estimates the radiation exposure (dose) to a real individual
from uranium fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the releases covered by the report.

2. A description of the levels of radiation and concentrations of radioactive
material involved, and the cause of the exposure levels or concentrations.

3. If the estimated dose exceeds the limits in Step 6.5.1, and if the release
condition that violates 40 CFR 190 has not already been corrected, the special
report shall include a request for a variance in accordance with the provisions of
40 CFR 190. Submittal of the teport is considered a timely request, and a -
variance is granted until staff action on the request is complete

6.6 Radlologlcal Env1ronmental Momtormg
6.6.1 Momtormg Program '
- a Requlrement ~
1. The Radxologlcal Environmental Momtonng Program shall be conducted as
specified in Radiological Environmental Momt,ormg Program (Attachment 7).
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.- Samples shall be collected from specific locations specified in Environmental

Sampling Locations (AttaChment' 8).

Samples shall be analyzed in accordance with:
. Radlologlcal Env1ronmental Momtonng Program (Attachment 7
requlrements

-» Detection capabilitieé recjuired by Detection Capabilities for Environmental
Sample Analysis (Attachment 9)

« Guidance of the Radiological Assessment Branch Technical Position on
Environmental Monitoring dated November, 1979, Revision No. 1

b.~ Action -

1.

If the Radiological Environmental Monitoring Program is not being conducted
as required ip Step 6.6.1.a., report the situation in accordance with VPAP-2802,.
Notifications and Reports, by preparing and submitting to the NRC, in the

' Annual Radiological Env1ronmenta1 Operatmg Report required by Technical

Spec1f1cat10n (Surry Techmcal Spemﬁcatlon 6.6.B.2), a description of the

reasons for not conductmg the program as required, and the plan for precluding
recurrence.

. If, when averaged over any calendar quarter, radioactivity exceeds the reporting

levels of Reporting Levels for Radioactivity Concentrations in Environmental
Samples (Attachment 10), prepare and submit to the NRC within 30 days, a

- special report in accordance with VPAP-2802, Notifications and Reports, that:

» Identifies the causes for exceeding the limits, and

* Defines the corrective actions to be taken to reduce radioactive effluents so

- -that the potential annual dose to a member of the public is less than the

_calendar year limits of Steps 6.2.3, 6.3.3, and 6.3.4

~‘When more than one of the radionuclides listed in Reporting Levels for

Radidactivity_ Concentrations in Environmental Séurtplés(Attachrhent 10) are
detected in the sampling medium, the report shall be submitted if:

concentration (1) concentration (2)
reporting level (1)  reporting level (2)

+..210 (16)
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3. When radionuclides other than those listed in Reporting Levels for

Radioactivity Concentrations in Environmental Samples (Attachment 10) are
detected and are the result of plant effluents, the report shall be submitted if the
potential annual dose to a member of the public is equal to or greater than the
calendar yeaf limits of Steps 6.2.3, 6.3.3, and 6.3.4. The report is not required if

the measured level of radioactivity was not the result of plant effluents;
“however, in such an event, report and describe the condition in the Annual

Radiological Environmental Operating Report in accordance with VPAP-2802,
Notifications and Reports.

. I milk or fresh leafy vegetable samples are unavailable from one or more of the
‘ sample locations required by Radxologlcal Environmental Monitoring Program
(Attachment 7), identify locations for obtaining replacement samples and add

them to the radiological environmental monitoring program within 30 days. The
specifié locations from which samples were unavailable may then be deleted
from the mdnitoring program. Identify the cause of the unavailability of
samples and identify the new locations for obtaining replacement samples in the
next Annual Radioactive Effluent Release Report in accordance with
VPAP-2802, Notifications and Reports.

6.6.2 Land Use Census

a. Requirement -
A land use census shall be conducted and shall identify, within a distance of 8 km
6 miles), the location in each of the 16 meteorological sectors of the following:
©+ Nearest milk animal |
. Nearest residence

» Nearest garden greater than 50 m?2 (500 ft2) that produces broad leaf vegetation

1. T he land use census shall be conducted during the growmg season, at least once
‘per 12 months, using methods that will prov1de the best results (e.g.,
' door-to door survey,. aerlal survey, local agrlculture authontles) Land use

census results shall be included in ‘the Annual Radiological Environmental
Qperatmg Report in accordance with VPAP-2802, Notifications and Reports.
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2. Inlieu of the garden census, broad leaf vegetation s'ampling of at least three.

different kinds of vegetation may be performed at the site boundary in each of
two different direction sectors with the highest predicted ground deposition
(D/Qs). Specifications for broad leaf vegetation sampling in Radiological
Environmental Monitoring Program (Attachment 7) shall be followed,

; including analysis of control samples.

b. Action

1. If a land use census identifies locations that yield a calculated dose or dose

commitment greater than the values currently being calculated in Step 6.3.4.a.,
identify the new locations in the next Annual Radioactive Effluent Release |

“Report in accordance with VPAP-2802, Notifications and Reports.

.-If 4 land use census identifies Tocations that yield a calculated dose or dose

commitment (via the same exposure pathWayj 20 pereent greater than at a
location from which samples are currently being obtained, add the new
locations to the Radiolegical'Environmental Monitoring Program within 30
days. Sampling locations, excluding the control station location, that have the
lowest calculated dose or dose commitments (via the same exposure pathway)

- may be deleted from the monitoring program. Identrfy new locations in the next

Annual Radioactive Effluent Release Report and include in the report revised
figures and tables reflecting the new locations in accordance with VPAP-2802,
Notifications and Reports [Commitment 3. 2 1]

6.6.3 Interlaboratory Comparison Program ' 5

a. Requirement
Radioactive materials (which contain nuclides produced at the Station), supplied as
~ part of an Interlaboratory Comparison Program, shall be analyzed. .
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b. Action’ _ _
1. Analyses shall be performed at least semiannually as follows:

. Program | Cross-Check of
- Milk 13!, Gamma, St® and sr0
Water Gross Beta Gamma 3t g3 (Tntlum) Sr3?
and Sr’° (blind— —any combinations of above
radionuclides)
Air Filter , Gross Beta, Gamma, S0

2. If analyses are not performed as required by Step 6.6.3.b., report in the Annual
Radiological Environmental Operatlng Report in accordance with VPAP-2802,
' Notifications and Reports, the corrective actions taken to prevent recurrence.

c: Results
Results shall be reported in the Annual Radiological Environmental Monitoring
Report in accordance with VPAP-2802, Notifications and Reports.

6.7  Reporting Requirements
6.7.1 Annual Radiological Environmental Operating Report
Routine Radiological Environmental Operating Reports covering the operation of the
units during the previous calendar year shall be submitted prior to May 1 of each year.
A single submittal may be made for the Statlon Radlologlcal Envxronmental ‘
Operating Reports shall include: ’

"a. Summaries, interpretations, and analysis of t‘rends,(of results of radiological
environmental surveillance activities for the report period, including:

s A comparlson (as approprlate) w1th preoperatlonal studies, operatlonal controls,
and prev1ous environmental survelllance reports

e An assessment of the observed 1mpacts of the plant operatlon on the énvironment

. Results of land use census per Step 6 6 2
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b.' Results of analysis of radiological environmental samples and of environmental

radiation measurements taken per Step 6.6.1, Monitoring Program. Results shall be
summarized and tabulated in the format of the table in the Radiological Assessment
Branch Technical Position on Environmental Monitoring.

1. If some individual results are not available for inclusion with the report, the
report shall be submitted, noting and explaining reasons for missing results.

2. Missing data shall be submitted in a supplementary report as soon as possible.

. A summary description of the radiological environmental monitoring program.

. At least two legible maps covering sampling locétions, keyed to a table giving

distances and directions from the centerline of one reactor. One map shall cover
stations near the site boundary; a second shall include more distant stations.

. Results of Station participation in the Interlaboratory Comparison Program,
per Step 6.6.3.

. Discussion of deviations from the Station’s environmental sampling schedule per

Radiological Environmental Monitoring Program (Attachment 7).

. Discussion of analyses in which the lower limit of detection (LLD) fetluired by

Detection Capabilities for Environmental Sample Analysis (Attachment 9) was not

‘achievable.

. Results of analysis of ground water wells described in the environmental

monitoring program, whether required by the pr_ogram or not.
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NOTE: NUREG-0543 states: “There is reasonable assurance that sites with up to four
operating reactors that have releases within Appendix I design objective values are
also in conformance with the EPA Uranium Fuel Cycle Standard, 40 CFR Part 190.”

6.7.2 Annual Radioactive Effluent Release Report
a. Requirement - Station |
Radioactive Effluent Release Reports covering operation of the units during the
previous 12 months of operation shall be submitted before May 1 of each year. A

single submittal may be made for the Station and should combine those sections that

are common to both units. Radioactive Effluent Release Reports shall include:

1. A summary of quantltles of radioactive liquid and gaseous effluents and solid
waste released. Data shall be summarized on a quarterly basis followmg the
format of Regulatory Guide 1.21, Appendix B, for liquid and gaseous effluents.
Data shall be summarized on an annual basis following the format of
Regulatory Guide 1.21, Appendix B, for sohd waste.

[Commitment 3.2.2]

2. An assessment of radiation doses to the maximum exposed members of the
public due to the radioactive liquid and gaseous effluents released from the
Station during the previous calendar year. This assessment shall be in
accordance with Step 6.7.2.b. -

3. A list and description of unplanned releases from the site to unrestricted areas,

during the reporting period, which meet the following criteria:

« Unplanned releases that exceeded the limits in Steps 6.2.1 and 6.3.1

* Unplanned releases which require a Condition Report and involve the
_ discharge of contents of the wrong Waste Gas Decay Tank or the wrong 11qu1d
radwaste release tank

. Unplanned releases from large leaks due to unexpected valve or plpe
failures that result in a quantrty of release such that’ a 10 CFR 50. 72,
Immedlate N otlﬁcatlon Requrrements for Operatlng Nuclear Power Reactors
or 10 CFR 50. 73, Licensee Event Report System, report is requrred

* Unplanned releases as determmed by Radiation Protection Superv151on
which may or may not require a Condition Report
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4. Major changes to radioactive liquid, gaseous, and solid waste treatment systems
during the reporting period.

5. Changes to VPAP-2103S, Offsite Dose Calculatlon Manual (Surry) (See
Step 6.7.4).

6. A listing of new locations for dose calculations or environmental monitoring -
identified by the land use census (See Step 6.6.2). 4

7. A summary of radioactive leaks or spllls meeting the following criteria:
« The spill or leak must be unintended; 4
* The spill or leak must have the potential to reach ground water that is or could
be used for drinking water; and
e The spill or leak must be greater than 100 gallons in Volume or the volume
cannot be quantified; or ' L ‘
* The spill or leak is from the.Spent Fuel Pool Refuelmg Water Storage Tank
(RWST).or some other higher risk system or component as determined by
~ Radiological Protection Management or
» The spill or leak was reported as part of the Industry Ground Water Protection
- Inltratlve voluntary reportmg protocol '

b. Dose Assessment - Station :

1. Radiation dose to md1v1duals due fo radioactive liquid and gaseous effluents
from the Station during the previous calendar year shall either be calculated in
accordance with this procedure or in accordance with Regulatory Guide 1.109.
Population doses shall not be included in dose assessments. '

2. The dose to the maximum exposed member of the public due to radioactive
liquid and gaseous effluents from.the Station and from the ISFSI shall be
' 1ncorporated w1th the dose assessment perfonned above If the dose'to the
maximum exposed member of the public exceeds tW1ce the limits of 6.2.3.a.1
6.2.3.a.2, 6.3.3.a.1, or6.3.4.a.1, the dose assessment shall mclude the
' contnbutlon from dlrect radratlon :

3. Meteorologrcal COIldlthIlS during the prevnous calendar year or hlstorlcal
annual average atmospherxc drspersron conditions shall be used to determine -
gaseous pathway doses. '

=
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NOTE: The Annual Radioactive Effluent Reports for Surry Station and Surry ISFSI are
separate and not submitted as a combined report. ‘

¢. Requirement - ISFSI }
1. Radioactive Effluent Release Report covering operation of the ISFSI during the

previous 12 months of operation shall be submitted within 60 days after
January 1

2. The ISFSI Radioactive Efﬂuent Release Report shall specify the quantities of
each of the principal radionuclides released to the environment in liquid and in

~ gaseous effluents.
3. Dose Assessment - ISFSI-

Provide such information as may be required by the Commission to estimate
potential radiation dose commitment to the pubhc resulting from effluent

releases from the ISFSI.

6.7.3 Annual Meteerological Data
a.. Meteorologlcal data collected during the previous year shall be in the form of joint

frequency distributions of wind speed, wind dlrectlon and atmospheric stability.
b. Meteorological data shall be retained in a file on site and shall be made available to
NRC upon request.

674 Changestothe ODCM =~
Changes to the ODCM shall be:

a. Reviewed and approved by SNSOC and Site Vice President before implementation.

b. Documented. Records of reviews shall be retained as Station records.

Documentation shall include:

1. Sufﬁc1ent mformatxon to support changes together with appropnate analyses or

evaluatlons Justlfymg changes
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2.. A determination that a change will not adversely irnpact the accuracy or

reliability of effluent doses or setpoint ca‘lculations; and will maintain the level
of radioactive effluent control required by:

* 10 CFR 20 Subpart D

-+ 40 CFR 190

« 10 CFR 50.36a
* 10 CFR 50, Appendix 1

- ¢.- Submitted to NRC in the form of a complete, legible copy of the entire ODCMas a

part of, or concurrent with the Annual Radioactive Effluent Release Report for the

period of the report in which any change was made. Each change shall be identified
by markings in the margin of the affected pages, clearly indicating the area of the

page that was changed, and shall indicate the date'(e. g., month/year) the change was
1mplemented '

d. Submrtted to NRC in accordance with VPAP-2802, Notifications and Reports

6.7.5 Industry Ground Water Protection Initiative -

a. Notifications and Reports

1 Informal communication shall be made to State, Local and NRC officials by the

end of the next business day for the following:

* Any spill or leak meetmg the requirements of 6.7.2.a.7
. Any groundwater sample analysis meetlng the requrrements of 6.6.1.b.2

. A 30-day report shall be submitted to the NRC and a copy concurrently

forwarded to State and Local officials for any on-site or off-site ground water
sample analysis meeting the requirements of 6.6.1.b.2 and having the potential
to reach ground water that is or could be used as a source of drinking water. A
30-day report is only required on the initial discovery of a contaminated ground. '

water plume.

b Any spill or leak for which an informal notification is made in accordance wrth
6.7 5 a shall be summarrzed in the Annual Radloactlve Efﬂuent Release Report

c. Any ground Water sample analysis from a ground water source that is not part of the -
Radlologlcal Environmental Monitoring Program shall be 1ncluded in the Annual
Radioactive Effluent Release Report. '
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d. Any ground water sample analysis from a ground water well described in the‘
_Radiological Environmental Monitoring f’rogram shall be included in the Annual
Radiological Environmental Operating Report.

RECORDS

" The following individual and paékaged documents and copies of any related correspondencé

completed as a result of the performance or implementation of this procedure are records. They
shall be submitted to Records Management in accordance with VPAP-1701, Records
Management. Prior to transmittal to Records Management, the sender shall assure that: .

» Each record is packaged when applicable:

* QA program requirements have been fulfilled for Quality Assurance records.

s Each record is legible, completely filled out, and adequately identifiable to the item or
activity involved. ' | |

» Each record is stamped, initialed, signed, or otherwise authenticated and dated, as required

by this procedure.

7.1.1 Individu.al Records
None '

7.1.2 Record Packages

* Records of éhanges.to the ODCM in accordance with Step 6.7.4

"« Records of meteorological data in accordance with Step 6.7.3

- » Records of sampling and analyses
* Records of radioactive materials and >other'¢f.fl_Uents released to the environment
. 'Recbfds of preventive .mainténance; surveillances, and célibrations

The following-documents c‘ompleted'asv aresult of the imiplementation of this procedufe'are'not
Quality Assurance records and are not required to be transmitted to Records Management.

.None
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ATTACHMENT 1
_ ~(Page 1 of 1) '
Radioactive Liquid Effluent Monitoring Instrumentation

Instrumeni . ’ . Minimum Action
: : Operable. '
Channels

1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE

(a) Radwaste Facility Liquid Effluent Line, :
~ RM-RRM-131 . : b 1 - 1
. 2. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS

PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE '

(a) Circulating Water Discharge Lines, .
Unit 1: 1-SW-RM-120 _ - , 1 2
Unit 2: 2-SW-RM-220 o |

(b) Component Cooling Service Water Effluent Lines,
1-SW-RM-107A
1-SW-RM-107B
1-SW-RM-107C
1-SW-RM-107D

3. FLOW RATE MEASUREMENT DEVICES -

(a) Radwaste Facility Liquid Effluent Lme S

Instrument Loop RLW-153 ' : ‘ 1 1

N

b— b b e r |
[SS I SO TN O I W)

ACTION 1:  If the number of operable channels is less than requlred efﬂuent releases v1a this
' pathway shall be suspended. . :

" ACTION 2:  If the number of operable channels is less than requlred effluent releases via this

pathway may continue provided that, at least once per 12 hours, grab samples are
_collected and analyzed for principal gamma emitters, as defined in Radioactive Liquid
‘Waste Sampling and Analysis Program (Attachment 3). When the efﬂuent release via
v thls pathway continues, then initiate the “Loss of Radioactive L1qu1d Efﬂuent
~ Monitoring Instrumentation Samplmg Schedule” attachment in HP-3010.021,
Radloactlve L1qu1d Waste Sampling and Analy51s
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ATTACHMENT 2
(Page 1 of 1)
Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements

Channel Description | Channel | Source | Channel Channel
’ ' Check Check | Calibration nctional Test]

1. GROSS RADIOACTIVITY MONITORS
PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

" (a) Radwaste Facility Liquid Effluent Line,
RM-RRM-131 . , D - P R K - Q

2. GROSS BETA OR GAMMA RADIOACTIVI-
TY MONITORS PROVIDING ALARM BUT
NOT PROVIDING AUTOMATIC TERMI-
NATION OF RELEASE

(a) Circulating Water Discharge Lines,

Unit 1: 1-SW-RM-120
Unit 2: 2-SW-RM-220

Effluent Lines,

1-SW-RM-107A
1-SW-RM-107B L ‘

1-SW-RM-107C D M R Q
1-SW-RM-107D

3. FLOW RATE MEASUREMENT DEVICES

(a) Radwaste Facility_Liquid Effluent Line,

Instrument Loop RLW-153 DR NA R. . N/A

(b) Component Cooling Service Water - ' ‘ |
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Radioactive Liquid Waste Sampling and Analysis Program
| ' . . . Lower Limit of
Liquid Release Sampling Minimum Analysis|{ Type of Activity .
Type Frequency Frequency Analysis  Detection (LLD)
: (uCi/ml), (Note 1)
. Principle Gamma 7 '
P 1
P Emitters (Note 3) 5x 10
(Each Batch) (Each Batch) 1! 1x10°
‘ - p | Dissolved and p
Bgtch Releases (One Batch/M) M Entrained Gases 1x10
(Gamma Emitters)
(Note 2) P M Composite } 3 1x 107
(Each Batch) “(Note 4) Gross Alpha- 1x 107
P Q Composite sr® and Sr° 5x 10’8
(Each Batch) (Note 4) FeS5 1x10%
— . Principal.Gamma ;7 '
C 10
ontinuous W Composite Emitters (Note 6) 5x
(Note 6) (Note 6) 13! 1x10°
. . Dissolved and
Continuous M ) 5
Releases Grab Sample M En;ramed Qases 1x10
o (Gamma Emitters)
(Note 5) Continuous M Composite ‘ B 1x 107
(Note 6) (Note 6) Gross Alpha |  1x107
Continuous |  Q Composite Sr8? and Sr° 5x 1038
~ (Note 6) - (Note 6) eSS

1x10°
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NOTE 1:

' NOTE 2:

Radioactive Liquid Waste Sampling and Analysis Program

For a particular measurement system (which may include radiochemical separation):

Where:
LLD

Sb

E

\%

2.22E+06

Y
A

At

T‘ypical values of E, V,'Y and At should be used in the calculation.

A batch release is the dlscharge of liquid wastes of a discrete volume. Before samphng for
' 'analyses each batch shall be isolated, and appropnate inethods will be used to obtain a

representatlve 'sample for analysis.

'VThe LLDisan“a priori”_(before the fact) limit representing the capability of a measurement
system and not a “posteriori” (after the fact) limit for a parti‘cular measurement.

. the standard deviation of the background counting rate or of the countmg
- rateof a blank sample as appropriate (as counts per minute, cpm)

VPAP-2103S
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ATTACHMENT 3
‘(Page 2 of 3)

4.66 Sg,
Ee Ve222E+06e Y o e~(AAD)

LLD = 8-1)

the “a priori” (before the fact) Lower Limit of Detection (as microcuries

per unit mass or volume) (See Subsection 4.8)

the counting efficiency (as counts per disintegration)

the sample size (in units of mass or volume) -

the number of disintegrations per minute (dpm) per microcurie -
the fractional radiochemical yield (when applicable)

the radioactive decay constant for the particular radionuclide

the elapsed time between the midpoint of sample collection and time of

counting
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NOTE 3:

NOTE 4:

 NOTESS:

NOTE 6:

| Radioactive Liquid Waste Sampling and Anaiysis Program

The principal gamma emitters for which the LLD specification applies exclusively are the
followirlg-radi()nuciides: Mn>4, FeS?, 6058, Co6o,_, Zn65, Mo?g, Cs!34, Csl37, Cel‘", and
Ce!**. This list does not mean that only these nuclides are to be detected and reported.
Other peaks that are measurable and identifiable, at levels exceeding the LLD, together

' wrth the above nuclides, shall also be identified and reported

A composrte sample is one in which the quantrty of liquid sampled is proportronal to the

_quantity of liquid waste discharged and for which the method of sampling employed results

in a specimen that is representative of the liquids released.

A continuous release is the discharge of liquid wastes of a non-discrete volume, e. g., from
a volume ofa system that has an input flow durlng the continuous release.

To be representatrve of the quantities and concentratrons of radioactive materials in liquid
effluents, composite sampling shall employ appropnate methods which will result in a

()

spemmen representatrve of the effluent release.
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Radioactive Gaseous Waste Sampling and Analysis Program
4 .Gaseous Release | Sampling Fre-  [Minimum AnalySis Type of Acti.vity Lower Limit of
o Type quency Frequency ‘Analysis Detection (LLD)
- ‘ - o -+ | (UC¥/ml), (Note 1)
A.Waste Gas | Pr(lg;ﬁ 1;:35386-: Prior to Release | Principal Gamma | 1% 10 '
. ; _ . 2
Stqrage Tank (Grab Sample) ('Eagh Tank) Emitters (Note 2) |
~ | PriortoRelease | Prior to Release | Frinciple Gamma 1x10%
B. Containment _ Emitters (Note 2) ,
' (Each PURGE) Each PURGE RS E -6
Purge (Grab Sample) |. (Each PURGE) . S llx 10
- C. Ventilation Weekly Weekl Principle Gamma 4
(1)Process Vent | (Grab Sample) cexly Emitters (Note 2) 1x10
(2)Vent Vent #1 | ' 3
(3)Vent Vent #2 (Note 3) (Note 3) H 1x10
(4)SRF Vent S :
131 -12
Continuous | Weekly (Note 5) — 1o
(Note 4) (Charcoal Sample) 1133 1x1 0;10
Continuous Weekly (Note 5) | Principal Gamma 1x 101
All Release (Note 4) Particulate Sample | Emitter (Note 2)
Contint Weekly
Types as listed 83 :lu‘(‘);l S Composite . Gross Alpha 1x 10!
. ote Particulate Sample
in A,B,and C " Conti Quarterly .
' ’ olgtl;lu‘c‘)us Composite - 18 and sr*° 1x 10!
.( ote 4) Particulate L .
|  Continuous .. 1Noble Gases Gross: D3
O] bl s !
- (Noted) No .e ?as Mgnltor' Beta and Gamma ' Ix10
o ' ‘Principle Gamma- e
1 Condenser air | Y MOk | Emitters Note2) | 11
1 oo ..~ | GrabSample S I 6
E‘)lector - (Note3) | (Note ?) | C1x10°




DQMINION VPAP-2103S
o REVISION 11
PAGE 49 OF 72
ATTACHMENT 4
_ (Page 2 of 4)
Radioactive Gaseous Waste Sémpling and Analysis Program
Gaseous R.eleasev Sampling Minimum Analysis| Type of Activity | Lower Limit of
Type Frequency Frequency Analysis Detection (LLD)
(uCi/ml), (Note 1)
Prior to Release | Prior to Release Princip I:c Gamma 1x10*
‘ . Emitters
(Grab Sample) (Each Release) 58 1x10°
o 131 -11
Continuous Charcoal Sample 1 Ix10
o ) (Note 4) (the 6) I133 1 x 10_10
Containment A :
' ' Continuous Particulate Sample | Principal Gamma ' .10
Hog Depres- (Note 4) (Note 6) Emitter (Note 2) | 1 * 10
surization Continuous. Composite Particu- B
(Note 4) late Sample . Gross Alpha 1x 10710
‘ (Note 6)
Continuous Composite Particu- o
(Note 4) late Sample Sr8? and S0 1x1010
¢ , (Note 6)
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~ Radioactive Gaseoils Waste Sampling and Analysis Program .

NOTEl: Fora partiéular measurement systein (which may include radiochemical separation):

‘Where:.
'LLD

Sb

E
RY
" 2.22E+06
Y
A

At

Il

4.66 Sp

LLD = — (10-1).

Ee Ve 222E+06e Y e e~(AAD)

the “a priori” (before the fact) Lower Limit of Detection as defined above

(as microcuries per unit mass opvolume) (See Subsection 4.8).

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm).

"the counting efficiency (as counts per disintegration).

~ the sample size (in units of mass or volume).

\

the number of disintegrations per minute (dpm) per microcurie.
the fractional radiochemical yield (when applicable).
‘the radioactive decay constaht for the particular radionuclide.

the elapsed time between the 'midpoint of sample collection and time of

counting.

: Typiczil values of E, V, Y and At should be used in the calculation.

The LLD isan“a ‘priori’v’ (b’é:forc-t_hévfact) limit represénti_ng'_the capability of a measurement
system and not 4 “posteriori” (after the fact) limit for a particular measurement.

2
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Radioactive Gaseous Waste Sampling and Anals'sis Program

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Kr87, Kr88, Xe-l.33, Xe133m, Xel3 , Xe135m, and Xe!38 for gaseous
.emissions and Mn>?, Fe§9, Co%8, _C060, 7Zn%, Mo%, Cs134, Cs137, Cel4! and Ce'** for

particulate emissions. This list does not mean that only these nuclides are to be detected and

reported. Other nuclides with half lives greater than 8 days, that are measurable and
identifiable at levels exceeding the LLD, together with the above nuchdes shall also be
identified and reported.

. .
Sampling and analysis shall also be performed following shutdown, start-up, and whenever
a thermal power change exceedlng 15 percent of the rated thermal power occurs within any
one-hour period, when: . '
a. Analysis shows that the dose equivalent 1131

concentration in the primary coolant has
increased more than a factor of 3; and co o

b. The noble gas activity monitor shows that efﬂuent actrvrty has increased by more than
a factor of 3.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the

period covered by each dose or dose rate calculation made in, accordance ‘with
Steps 6.3.1, 6.3.3, and 6.3.4.

~Samples shall' be changed at least once per seven days and analyses shall be completed

within 48 hours after changing (or after removal from sampler). Sampling shall also be
performed at least once per 24 hours for at least seven days following each shutdown, start-
up, or thermal power change exéeeding 15 percent of rated thermal power in one hour, and

v analyses shall be completed within 48 hours of changing. When samples collected for 24

 NOTES:

hours are analyzed the correspondmg LLDs may be 1ncreased by a factor of 10. Thrs
requirement apphes if: '

a. - Analysis. shows that the dose equrvalent 1131 conCentration in'the pr‘imary coolant has
mcreased by-a. factor of 3 and e i -

b. Noble gas momtor shows that: effluent act1v1ty has mcreased more than a factor of 3

To be representative of the quantities and concentratrons of radroactrve materials in gaseous
effluents, composite samplmg shall employ appropriate methods that will result in a
specimen representative of the effluent release: ’
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INSTRUMENT

MINIMUM

OPERABLE

CHANNELS

ACTION

T. PROCESS VENT SYSTEM
" (a):

Noble Gas Activity Monitor - Providing Alarm and
Automatic Termination of Release

1-GW-RM-102, or

1-GW-RM-130B

(b

Iodine Sampler:

Continuous HP Sampler, or
1-GW-RM-130-1 (NOTE 1)
In-Line Particulate / lodine Sampler

(©)

Particulate Sampler:
Continuous HP Sampler, or.
1-GW-RM-130-1 (NOTE 1)

-In-Line Particulate / Iodine Sampler

(d)

Process Vent Flow Rate Monitor:
1-GW-FT-100

(e)

Sampler Flow Rate Measuring Device:
HP Sampler Rotometer or MGPI Flow Rate Measuring
Device

(a

2. CONDENSER AIR EJECT OR SYSTEM

Gross Activity Monitor:
1-SV-RM-111
2-SV-RM-211

[—

(b)

Air Ejector Flow Rate Measuring Device:
Unit 1: 1-VP-FI-1A

1-VP-FI-1B
Unit 2: 2-VP-FI- 1A

2-VP-FI-1B

W W W w

3. VENTILATION VENT SYSTEM
(a)

Noble Gas Activity Monitor:
SRF: RRM-101 .
SPS: Vent #1, 1-VG-RM-104
Vent #2, 1-VG-RM -110, or
‘ 1-VG- RM— 131B .

- (b)

_ Iodine Sampler:

SRF: RRM-101

-SPS: Vent #1, 1-VG- RM 104(NOTE 2)

~ Vent #2, Continuous HP Sampler, or
1-VG-RM-131-1 (NOTE 1)
In-Line Particulate / Iodine Sampler
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Radioactive Gaseous Effluent Monitoring Instrumentation
" MINIMUM
INSTRUMENT : OPERABLE ACTION
o : a CHANNELS
(c) - Particulate Sampler: . _
- SRF: RRM-101 , ' : , 1 2
SPS: Vent #1, VG-RM-104 (NOTE 2) o 2
Vent #2, HP Continuous Sampler, or , S O
1-VG-RM:131-1 (NOTE 1) -1 ' 2
In-Line Particulate / Iodine Sampler B
(d) Ventilation Vent Flow Rate Monitor: I .
SRF: 01-RHV-FT-156 K : 1 - _ 3
SPS: Vent #1, 1-VS-FT-119 , 1 3
Vent #2, 1-VS-FT-116 ' B 3
(e) Sampler Flow Rate Measuring Device: IR
SRF: RRM-101 - ' ' 1 o 3
SPS: Vent #1, 1-VG-RM-104 (NOTE 2) . 1 3
Vent #2, HP Sampler Rotometer or - 1 3
MGPI Flow Rate Measuring Device

NOTE 1: The mark number listed refers to the entire radiation monitor skid which includes particulate, iodine,

and noble gas components.

NOTE 2: Vent#1, 1-VG-RM—104, HP continuous sampler pump automativcall'yvz maintains isokinetic sample

ACTION 1:

ACTION 2:

ACTION 3:

flow when changes in stack flow are detected. Isokinetic sample flow adjustment can take
15 - 20 minutes. [Commitment 3.2.3] : :

If the number of operable channels is less than required, effluent releases via this path may continue
provided that the best efforts are made to repair the channel and that grab samples are taken at least once
per 12 hours and these samples are analyzed for gross activity within 24 hours. When the effluent release
via this pathway continues, then initiate the “Loss of Radioactive Gaseous Effluent Monitoring
Instrumentation Samphng Schedule” attachment in HP—3010 031, Radloacnve Gaseous Waste Samplmg
and Analysis. [Commltment 3.2.4]

If the number of operable channels is less than’ requlred effluent releases via this pathway may continue
provided that the best efforts are made to repair the channel and that the samples are continuously
collected w1th auxxhary sampling equipment within 12 hours after the initiation of this ACTION
statement as requued in'Radioactive Gaseous Waste Samphng and Analysxs Program (Attachment 4).
[Commltment 3.24] -

If the number of operable channels is less than required, efﬂuent releases v1a this pathway may continue
provided the flow rate is estimated at least once per 4 hours.
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- Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL
DESCRIPTION

CHANNEL
CHECK

SOURCE
CHECK

CHANNEL
CALIBRATION

CHANNEL

FUNCTIONAL |-

TEST

T.

~ (c) Particulate Sampler (NOTE 1)

PROCESS VENT SYSTEM

(a) Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release
1-GW-RM-102
1-GW-RM-130B

(b) Iodine Sampler (NOTE 1)
Process Vent Continuous HP
Sampler, or 1-GW-RM- 130-1
In-Line Particulate / Iodine Sampler

Process Vent Continuous HP

Sampler, or 1-GW-RM- 130-1 .

In-Line Particulate / Iodine Sampler
(d) Process Vent Flow Rate Monitor

1-GW-FT-100 ‘ :
(e) Sampler Flow Rate Measuring -

Device :

HP Sampler Rotometer, or

MGPI Flow Rate Measuring Device

oo

M (NOTE 2
N/A

N/A
N/A

N/A
N/A

N/A

N/A

geXe

N/A

N/A
N/A

N/A
N/A

CONDENSER AIR EJECTOR SYSTEM
(a) Gross Activity Monitor ’
Unit 1: 1-SV-RM-111
Unit 2: 2-SV-RM-211
(b) Air Ejector Flow Rate Measuring
Device : : .
Unit 1: 1-VP-FI-1A
1-VP-FI-1B
Unit 2: 2-VP-FI-1A
2-VP-FI-1B*

oo

NA -

N/A

VENTILATION VENT SYSTEM
(a) Noble Gas Activity Monitor
SRF: RRM-101_
SPS: 1-VG-RM-110
1-VG-RM -131B
1-VG-RM-104
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Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL |CHANNEL|SOURCE| CHANNEL CHANNEL

DESCRIPTION CHECK | CHECK | CALIBRATION | FUNCTIONAL

- (b) Iodine Sampler (NOTE 1)
-~ SRF: RRM-101 -
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / Iodine
Sampler
(c) Particulate Sampler (NOTE 1)
SRF: RRM-101 Lo
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
" Sampler or 1-VG-RM-131-1 o
In-Line Particulate / Iodine I -
Sampler 2 '
(d) Ventilation Vent Flow Rate Monitor
SRF:01-RHV-FT-156
SPS: Vent #1, 1-VS-FT-119
Vent #2, 1-VS-FT-116

w NA | NA | N/A

W | NA N/A N/A

D- | A R N/A

(e) Sampler Flow Rate Measuring
"~ Device (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM- 104
- Vent #2, HP Sampler Rotometer|
or MGPI Flow Rate Measuring

N/A
N/A N/A
N/A N/A.

N/A

AR R

O oo

. N/A - S/A N/A
Device _ .

NOTE 1:The mark numbers listed above i l(b) l(c) 3(b) 3(c), and 3(e) refer to the gaseous
effluent radlatlon monitor with Wthh the 1odme and partlculate samplers and the flow
" rate measurlng devices are assoc1ated The hsted mark numbers do not refer to the
partlculate radlatlon momtor - :

)

NOTE 2:A s source check is requlred for 1- GW RM 102 prior to each Waste Gas Decay Tank
release.
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| Expdsure Pathway
and/or Sample

Number of Sample and
Sample Location

Collection
Frequency

Type and Frequency of

[T DIRECT
RADIATION

About 40 Routine Monitor-
ing Stations to be placed as
follows:

1) Inner Ring in general
area of site boundary
with station in each
sector

2) Outer Ring 6 to 8 km
from the site with a
station in each sector

3) The balance of the 8

~ dosimeters should be -
placed in special interest
areas such as population
centers, nearby
residents, schools, and
in 2 or 3 areas to serve as
controls

Quarterly

. Analysis

GAMMA DOSE

Quarterly

2. AIRBORNE

Radioiodines and
Particulates

Samples from 7 locations:

a) 1 sample from close to
the site boundary
location of the highest
calculated annual
average ground lével'
D/Q

b). 5 sample locatlons 6-8.
km dlstance located ina

concentric ring around

the Station

¢) 1sample from a control
location 15-30 km
distant, providing valid

background data

.Continuous
Sampler. © -
operation with -

sample collection |

wéekly

Radioiodine Canister
31 Analysis Weekly

Particulate Sampler

-'Gross beta rad10act1v1ty
'analy51s followmg filter
change; '

Gamma isotopic analys_is
of composite (by
location) quarterly
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- Radiological Environmental Monitoring Program
Eﬁ(posure Pathway | Number of Sample and Collection Type and Frequency of ‘
and/or Sample’ Sample Location - Frequency. - ’ Analysrs
'3. WATERBORNE o
‘ ' 5 _ Gamma isotopic analysis
, a) 1 sample upstream : monthl _
. \'H
a) Surface b) 1 sample downstream Monthly Sample ‘Composite for tritium analysrs
. , quarterly .
b) Ground Sample from 1 or 2 sources |’ * Quarterly (Gamma isotopic and tritium

'analysis quarterly .

c) Sediment from
shoreline

" a) 1 sample upstream

b) 1 'sample downstream

. Semi-Annually

Gamma isotopic analy51s semi-
annuaHy

d) Silt

a) 1 sample upstream

b) ‘1 sample downstream

' Semi-Annually

‘Gamma isotopic analysis semi-
annually

4. INGESTION

a) Milk

a) -2 samples from milking
animals in the vicinity of
the Station. (NOTE 1)

b) 1sample from milking
animals at a control
location (~15-30 km
distant). (NOTE 2)

Monthly

Gamma isotopic and 1131

ysis monthly

anal-

b) Fish and
~ Invertebrates

“a) 2 samples of oysters in the

vicinity of the Station

- Semi-Annually,

Gamma isotopic oﬂ_edibles

b) 4 samples of clams in the

vicinity of the Station

Selmi—A"nnual]y.

Gamma isotopic on edibles

©) 1 sampling of crabs from

the vicinity of the Station

A’nn'ually -

Gamma isotopic:on edibles

d) 1 sampling of 2 different

species from the discharge|

- canal(catfish, white perch,
eel)

- Semi-Annually

Gamma isotopic on edibles

NOTE I:

- NOTE 2:

If milk samplmg cannot be performed use 1tem 4.0)d). M11k samplmg cannot be performed

when there are no milk samplmg locatrons in the vrcrmty of the Statlon

If milk samplmg from a control ]ocatlon cannot be performed use item 4.c)e). Mrlk

: samphng cannot be performed when there is no milk sampling locatron ~ 15 30 km

distant.



performed.

1 sample of a broadleaf
vegetation grown 15 -
30 km distant in the
available least prevalent
wind direction, if milk
sampling is not

performed.
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Radiological Environmental Monitoring Program
Exposuv_l"e Pathway | Number of Sample and |  Collection - Type a'ndvFrequency of
and/or Sample_ Sample Location Frequency Analysis
4. INGESTION | |
~ (Continued) ,
| a) 1 sarﬁple corn ; . . o
k . 3l t
b) 1 sample soybeans © Annually Gama isotopic on edible
. , : portion
¢) '1 sample peanuts - ‘ ‘
d) 1 sample ofa broadleaf
vegetation grown
nearest in each of two
different available
offsite locations
- (sectors) with the
¢) Food Products | . highest annual average ,
‘ ground level D/Qs, if | Monthly, if | - - e isotopic and I'*!
milk sampling is not available, orat- | .
harvest Y
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Environmental Sampling Locations
| - SAMPLE . LOCATION DISTANCE | DIRECTION REMARKS
MEDIA o (MILES) ‘
Air Charcoal and| Surry. Station (SS)y| . 03 'NNE
Particulate Hog Island Reserve (HIR) £ 2.0 NNE
Bacons Castle (BO) 4.5 SSw
Alliance " (ALL) 5.1 WSW
Colonial Parkway (CP) | - 3.8 "NNW
BASF (BASF) 5.1 ENE
FortEustis . (FB) | 49 ESE
, Newport'News “(NN) 19.3 SE Control Location
Environmental | Control - (00) Onsite * '
TLDs ‘West North West ~ (02) 0.2 WNW Site Boundary
Surry Station Dischar'g(c(a) 3 ' 0.4 NW . | Site Boundary
North North West ~ (04)- - 02 NNW Site Boundary -
North - (05) 0.3, N Site Boundary
North North East  (06) 03 NNE Site Boundary
North East - on .- 0.3. NE Site Boundary
East North East  (08) - 04 ENE Site Boundary
East . ~ 09) 03 E Site Boundary
| West - (10) 0.1 ‘A Site Boundary -
West South West  (11) | . 0.4 |  WSW | Site Boundary
South West (12) | 03 - SW Site Boundary
South South West  (13) | . 03 SSW | Site Boundary
South : (14) 04 S Site Boundary
South South East  (15)- | 06 _ SSE _|Site Boundary
South East - - (16) 0.9 SE Site Boundary.
| Station Intake - (18) 1.6 . ESE Site Boundary
20 - NNE - | Near Resident

Hog Island Reserve (19)
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Environmental Sampling Locations
SAMPLE - LOCATION | DISTANCE | DIRECTION REMARKS
MEDIA , (MILES)
Environmental | Bacon’s Castle 20 |- 45 SSW Approx. 5 miles
TLDs Route 633 - 2D 4.9 . SW - | Approx.'5 miles
Alliance 22) 5.1 WSW 7 | Approx. 5 miles
1 Surry 23) 77 WSW | Population Center
[Route 636 and 637 (24) 40 W Approx. 5 miles
Scotland Wharf (25) 5.0 WNW - | Approx. 5 miles
Jamestown (26) 6.3 NWwW Approx. S miles
Colonial Parkway (27) 3.8 NNW Approx. 5 miles
Route 617 and 618 (28) { ~ 4.9 NNW Approx. 5 miles
Kingsmill (29) | 4.6 | 'N- | Approx. 5 miles
Williamsburg (30) . 7.8 N Population Center
Kingsmill North . (31) 5.5 NNE ' Approx. 5 miles
Budweiser (32) . 5.8 NNE Population Center
Water Plant " ..(33) 5.0 NE .| Approx. 5 miles
BASF (34) 5.1 ENE Approx. 5 miles
Lee Hall (35) 7.1 ENE Population Center
Goose Island (36) - 5.1 E Approx. 5 miles
Fort Eustis .(37).. 4.9 ESE Approx. 5 miles
.Newport News (38) | 1 9.3 SE | Population Center
James River .Bridgef 39) 17.1 SE Control |
Benn’s Church - (40) 17.0 SSE Control
‘Smithfield (4D 13.4 SSE - |Contol .
Rushmere 42) 53 "SSE Approx. 5 miles -
- |Route'628 - @3) 51 ~ S |Approx. Smiles
Milk Epp’s 438 SSW
| [Colonial Parkway 37 NNW
Williams - 275

Control Location
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Environmental Sampling Locations
SAMPLE LOCATION DISTANCE | DIRECTION REMARKS
- MEDIA - : (MILES)
Well Water | Surry Station: S 'Onsite**
- Hog Island Reserve 2.0 NNE
Construction Site 0.3 E Onsite***
Crops (Corn, Slade’s Farm 3.2 .S
Peanuts,
| Soybeans) | Brock’s Farm 3.8 S.
[River Water Surry Discharge 0.4 NW
(Monthly) Scotland Wharf. 49 WNW | Control Location
Sediment Chickahominy River 11.2 WNW | Control Location -
(Sily) Surry Station Discharge 1.3 NNWwW ; ’
Clams Chickahominy River 11.2 - WNW Control Location
Surry Station Discharge 13 NNW
Hog Island Point 2.4 "NE
L Lawne’s Creek 24 SE
Oysters Point of Shoals 6.4 SSE
Mulberry Point . 49 . ESE
Crabs Surry Station Discharge I3 NNW
Fish Surry Station Discharge 13 NNW
Shoreline | Hog Island Reserve 0.6 N
Sediment ' ‘
' | Chickahominy River 11.2 WNW Control Location
* o Onsi\ie Location - in Lead Shield
**  Onsite s_ample of Well Water taken from tap-water at Surry Environmental Building

wrk Onsite Szirn'plé of Well Water taken from tap—wéter at Surry Training Center -
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Detection Capabilities for Environmental Sample Analysis
LOWER LIMIT OF DETECTION (LLD)
Analysis Water Airborne Fish Milk Food Sediment
(NOTE2) . (pCiNn Particulate | (pCi/kg) (pCiN) - | Products | (pCi/kg)
‘ or Gases - (wet) (pCi/kg) (dry)
(pCi/m3) ' (wet)
Gross beta 4 0.01
H-3 2,000
Mn-54 15 130
Fe-59 30 260
Co-58, 60 15 130
Zn-65 30 260
Zr-95 30
Nb-95 15
I-131 (NOTE 3) 1 0.07 ' 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-140 60 60
La-140 15 15
NOTE 1:

measurements are given in Regulatory Guide 4.13.

NOTE 2:

Required detection capabilities for thermoluminescent dosimeters used for environmental

This list does not mean that only these nuclides are to be detected and reported. Other peaks

that are measurable and ideﬁtiﬁable, together with the above nuclides, shall also be

»identiﬁed and reported.

NOTE 3:

water samples is- 10 pCi/l.

LLD for the ground (drmkmg) water samples The LLD for the surface (non-drinking)
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: Detectlon Capabilities for Environmental Sample Analysns

LOWER LIMIT OF DETECTION (LLD)

‘NOTE l : Fora pamcular measurement system (wh1ch may include radlochemlcal separatlon)

4.66 Sp
LLD = - (24-1)
: Ee Ve 222E+060 Y o e(AA1)
: Where:
LLD = the“a priori” (before the fact) Lower Limit of Detection as defined above
S (as microcuries per unit mass or volume) (See Subsection 4.8)
. Sp = the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropyiate (as counts per minute, cpm)
E . = the counting efficiency (as counts per disintegratioh) '
V. .= thesample Slze (ih units of mass or volume)
| 2.22E+06 = the number of disintegratlons per minute (dpm) per mierocurie
Y .~ = the fractional radiochemical yield (when applicable)
A = the radioactive decay constant for the particular radionuclide
LAt = the elapsed time between sample collection (or end of the sample

collection perlod) and time of counting (for environmental samples, not
plant effluent samples) ‘

Typlcal values of E, V Y and At should be used in the calculatlon

,The _L-LD is a_n ‘a pI'lOI’l (before the fact) 11m1t representmg the capablhty of ameasurement
o ;syStem:and,:hot a postenon (after the fact) limit for a partlcular measurement.
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Reporting Levels for Radioactivity Concentrations in Environmental Samples

Analysis |  Water Airborne ~ Fish Milk Food Products
(pCiN) Particulate or | (pCi/kg, wet) | - (pCifl) (pCi/kg, wet)
Gases (pCi/m3)
H-3 20,000* ' T
Mn-54 1,000 ' 30,000
Fe-59 400 | 10,000
Co-58 1,000 30,000
Co-60 300 . 10,000
Zn-65 300 | T 20,000
Zr-Nb-95 400
I-131 2% 0.9 - 3 100
Cs-134 | 30 10 1,000 60 1,000
Cs-137 50 - |- 20 2,000 70 2,000
Ba-La-140 200 — IS 300

*Reporting level for the ground (drinking) water samples required by Radiological
Environmental Monitoring Program (Attachment 7). The reporting level for the surface (non-
drinking) water samples required by Attachment 7 is 30,000 pCi/l for H-3 and
20 pCi/l for I-131
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ATTACHMENT 11
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Meteorologlcal Liquid, and Gaseous Pathway Analysis

METEORLOGICAL ANALYSIS

‘Purpose

T_he purpose of the meteorological analysis was to de_temrine the five (5) year average X/Q and
D/Q values at critical locations around the Station for ventilation vent (ground level) and
-process vent (mixed mode) releases. The fi've'year average X/Q and D/Q values are used in
the dose pathway analysis to determine both the maximum exposed individual at site boundary
and member of the public.

‘Meteorological Data, Parameters, and Methodology

A five (5) year average of representative onsite meteorological data for the period January 1,
1992 through December 31, 1996, is used in the gaseous effluent dose pathway calculations.
This data includes wind speed, wind direction, and differential ternperature for the purpose of
determining joint frequency dis&ibuti_ons_for those releases characterized as ground level (i.e.,
ventilation vent), and th_ose characterized as mixed mode (ie., process vent). The portions of

' reléase characterized as ground level were based on AT}s8.9ft-28 2 and 28.2 foot wind data,
and the portions characterized as mixed mode were based on AT1s8 9128 21t and 158.9 ft wind

data.

,X/Qs and D/Qs were calculated using the PC version of NRC computer code “X0QDOQ -

. Program for the Meteorological Evaluation of Routine Effluent Releases at Nuclear Power

Stations”, Version 2.0, provided in NUREG-0324. The code is based upon-a straight line
airflow model 1mplement1ng the assumptions outlined in Section C (excludmg Claand Clb)
of Regulatory Guide 1.111, “Methods for Estimating Atmosphenc Transport and Dlspersron
of Gaseous Effluents in Routine Releases from Lrght-Water-Cooled Reactors.”

The Open terrain adjustment factors were applied to the X/Q values as recommended in

. Regulatory Gulde 1.111. The site reglon is characterrzed as flat terram such that open terrain

correctron factors are consrdered approprrate The ground level ventllatlon vent release ©
calculations 1ncluded a burldmg wake correctlon based on‘a 1516 m2 containment minimum

cross-sectional area. The effectrve release height used in mixed mode release calculations was
‘ based on a procéss vent release height of 131 ft, and plume rise due to momentum for a vent
-diameter of 3 in. with plume exit velocity of 100 ft/sec.
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1.3

Meteorological,"Liquid, and Gaseous Pat‘hway'Analysi.s :

Ventilation vent, and vent releases other than from the process vent, are considered ground

level as specified in Regulatory Guide 1.111 for release points less than the height of adjacent’

solid structures. Terrain elevations were obtained from Surry Power Station Units 1 and 2
Virginia Electric and Power Company Updated Final Safety Analysis Report Table 11A-8.

X/Q and D/Q valugs were calculated‘for the nearest site boundary, residence, milk-cow,

discharge bank, and vegetable garden by sector for process vent and ventilation vent releases.

According to the definition for short term in NUREG-0133, “Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Stations,” October, 1978, some gaseous
releases may fit this category, primarily waste gas decay tank releases and containment purges.
However, these releases are considered long term for dose calculations as past releases were
both random in time of day and duration as evidenced by reviewing past release reports.
Therefore, the use of annual average concentrations is appropriate according to NUREG-0133.

Results 4 _ ‘

The X/Q value that would result in the maximum total body, skin, and inhalation exposure for
ventilation vent releases was 6.0E-05 sec/m?3 at a site boundary location 532 meters NNE
sector. For process vent releases, the site boundary X/Q value was-3.7E-07 sec/m3 ata
location 565 meters WSW sector. The discharge canal bank X/Q value that would result in the

. maximum inhalation exposure for ventilation vent releases was 1.6E-04 sec/m3 at a
“location 290 meters NW sector. The discharge canal bank /Q value for process vent

was 6.9E-07 sec/m‘3 at a location 290 meters NW sector.
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2.0

2.1

- 22

Meteorological, Liquid, and Gaseous Pathway Analysis

The grass-cow-milk'pathway analysis, which is performed to derive the maximurm exposure
from I'31, 1'33, and from all radionuelides in particulate form with half-lives greater than eight
days, is based on the dairy location indicated by the 1996 Land Use Census. The D/Q value
from ventilation vent releases that would result in the maximum exposure was 2.5E-10 per m?
at a location 5873 meters NN'W sector. For process vent releases, the D/Q value was 1.4E-10 -
per m2 at a location 7788 ‘meters SSW sector. For tritium, the X/Q value from ventilation vent

releases that would result in the maximum exposure for.the grass-cow-milk pathway

was 1.5E-06 sec/m3 at a locations 5873 meters NNW sector, and 7.0E-08 sec/m3 for process
vent releases at a location 7788meters SSW sector. The inhalation pathway is the only other
pathway existing at this location. Therefore the xXQ values given for tntlum also apply for
the inhalation pathway ’

LIQUI]) PATHWAY ANALYSIS -
Purpose a 4

The purpose of the liquid pathway analysié was to determine the maximum exposed member
of the public in unrestricted areas as a result of radioactive liquid effluent releases. The analysis
included a determination of most restrictive liquid pathway, most restrictive age group, and

. critical organ. This analysrs is required for Subsection 6.2, Liquid Radroactlve Waste:

Effluents

Data, Parameters, and Methodology
Radloactwe llquld effluent rélease data for the years 1976, 1977, 1978 1979, 1980, and 1981

were compiled from the Surry Power Station effluent release reports. The data for each year,

along with appropnate site specrﬁc parameters and default selected parameters were entered
1nto the NRC computer code LADTAP as described in NUREG 0133.
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2.3

‘Meteorological, Liquid, and Gaseous Pathway Analysis

Liquid radioactive effluents from both units are released to the James River via the discharge

‘canal. Possible pathways of exposure for release from the Station include ingestion of fish

and invertebrates and shoreline activities. The irrigated food pathway and potable water
pathway do not exist at this location. Access to the discharge canal by the general public is
‘gained two ways: bank fishing, controlled by the Station and limited to Dominion employees
or guests of employees, and by boat as far upstream as the inshore end of the discharge canal
groin. It has been estimated that boat sport flshmg would be performed a maximum of 800
hours per year, and that bank fishing would be performed a maximum of 160 hours per year

For an individual fishing in the discharge canal, no river dilution was assumed for the fish-
pathway. For an individual located beyond the discharge canal groins, a river dilution factor of
5 (i.e. a mixing ratio of 0.2) was assumed as appropriate according to Regulatory Guide 1.109,
Rev. 1, and the fish, invertebrate, and shoreline pathways were considered to exist. Dose
factors, bioaccumulation factors, shore width factors and usage terms for shoreline activities
and ingestion of fish and invertebrates are included in the Canberra Source Code file. Dose to
an individual fishing on the dischar'ge'.bank was determined by multiplying the annual dose
calculated with LADTAP by the fra_ctional year the individual spent fishing in the canal.

Results : :
For the years 1976, 1977, 1979, 1980, and 1981, the invertebrate pathway resulted in the largest

dose. In 1978 the fish pathway resulted in the largest dose. The maximum exposed member of

the public was determined to utilize the James River. The critical age group was the adult and
the critical organ was either the thyroid or GI-LLI. The ingestion dose factors, which include

- the fish and invertebrate pathways, are calculated for total body and various crmcal organs.

Validation of the limiting age group and critical organ is performed by Canberra s liquid
effluent dose calculation program usmg the data, parameters and methodology prov1ded in the

Canberra Source Code file.
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3.0
31

32

Meteorologlcal quuld and Gaseous Pathway Analysns

GASEOUS PATHWAY ANALYSIS
Purpose

. Gaseous efﬂuent pathway analyses are performed to determine the location that would result :
in the maximum doses due to noble gases, for use in demonstrating compliance with

Steps 6.3.1.a. and 6.3.3.a. The analyses includes a determination of the location, pathway, and

~ critical organ, of the maximum exposed member of the public, as a result of the release of I'31,

133, tritium, and for all radionuclides in particulate form with half-lives greater than eight days
for use in demonstrating compliance with Step 6.3.4.a. In addition, the analyses includes a

determination of the critical organ, maximum age group, and sector location of an exposed

individual through the inhalation pathway from 1131 1133, trltrum and particulates to
demonstrate compliance with Step 6.3.1.a. '

Data, Parameters, and Methodology

Five year average X/Q values were calculated, as described in Sectlon 1 of this attachment, for
the nearest site boundary in each directional sector and at other critical locations accessible to
the public inside site boundary. The largest X/Q value was determined to be 6.0E-05 sec/m3
at site boundary for ventilation vent releases at a location 532 meters NNE direction,

and 3.7E-07 sec/m3 at site boundary for process vent releases at a location 565 meters WSW -
direction. The maximum doses to total body and skin, and air doses for gamma and beta
radiation due to noble gases would be at these site boundary locations. The doses from both
release points are summed in calculations to calculate total maximum dose.

~6.3.1.a.2 dose limits apply speciﬁcally to the inhalation pathway. Therefore, the locations and
~ X/Q values determined for maximum noble gas doses can be used to determine the maximum

dose from I13 1 1133 tritium, and for all radronuchdes in particulate form with half lives greater

than 8 days for the inhalation pathway.
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Meteorological, Liquid, and Gaseous Pathway Anal);sis

The maximum exposed individual for 10CFR50 Appendix I compliance could be at any of the
following locations: site boundary, nearest resident, nearest milk-cow, or nearest vegetable
garden, nsing the 1996 Land Use Census data. Therefore, ventilation vent and process vent
X/Q and D/Q values for these selected receptors are included in the gaseous effluent dose
pathway analyses. Ground plane, inhalation, cow-milk, and vegetable garden pathways are
active with the exceptlon of the infant age group, which is not active for the vegetable garden
pathway. Otherwise, all age groups are evaluated at these locations. The data, parameters, and
methodology of R. G. 1.109, Rev. 1, and NUREG-0133 are used in the gaseous efﬂuent dose
pathway analyses

The gamma and beta dose factors Kivv, Livv, Mivv, and Niyy for ground level releases and the
gamma and beta dose factors Kipv» Lipvs Mjpy, and Njpy for mixed mode releases are included
~ in the Canberra Source Code file.

Inhalation pathway- doé.e factors Pjyy and Pjpy are calculated using the following equation:

P, mrem/yr per Ci/m> = K’ (BR) DFA; (28-1)
where:
K’ =a constant of unit conversion, 1E+12 pCi/Ci

BR = the breathmg rate of the particular age group, m*/yr, from Table E-5, Regulatory Guide
1.109, Rev.1

v

DFAj=the critical organ inhalation dose factor for particular age group for the ith radionuclide,
in mrem/pCi , '

'Parameters used above were obtained from NUREG-0133, R.G. 1.109, Rev 1, and
LADTAP II, NUREG/CR-1276

It was determined that the member of the public within sité boundary would be using the
dlscharge canal bank for fishing a maximum of 160 hours per year. The maximum five year
-average X/Q at this location was determmed tobe 1.6E-04 sec/m?3 at 290 meters NW dlrectlon
Active pathways are ground plane and 1nhalat10n and all age groups are evaluated for thlS
pathway analysis.

~—
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Meteorological, Liquid, and Gaseous Pathway Analysis

The RM;yy and RMipy dose factors, except for tritium, are calculated usmg the followrng

equation:
, Qp(U, ) _ —Ait
RM, = KT —2°F ) (DFL) ffy , A-fpfe ™M ehte 55
ity 1Y, Y,

where:

K’ =4 constant of unit conversion, 1E+12 pCi/Ci .

Qr =cow’s consumption rate, 50, in Kg/day (wet weight)

Ujyp=infant milk consumption rate, 330, liters/yr

Yp = agricultural productivity by unit area of pasture feed grass, 0.7 Kg/m?
Y = agrrcultural productivity by unit area of stored feed, 2.0, in Kg/m?
Fn= stable element transfer coefﬁcrents ‘

r = fractron of deposited activity refained on cow’s feed grass, 1.0 for radioiodine, and 0.2
for particulates

DFLj=critical organ ingestion dose factor for the ith radionuclide for the pamcular age group,
in mrem/pCi ' '

A = decay constant for the ith radlonuchde in sec” 1

Aw = decay constant for removal of activity of leaf and plant surfaces by weathermg, 5.73E-07
sec! (correspondmg toal4 day half-life)

o= transpoxt time from pasture to cow, to rmlk to receptor 1 73+05 in seconds

| th = transport time from pasture to harvest, to cow, to milk, to receptor 7. 78E+06 in seconds
fp = fractxon of year that cow ison pasture 0.67 (dunens1onless), 7. 78E+06 in seconds

1, = fractron of cow feed that is-pasture grass whlle cow is on pasture 1 0, dlmensronless

Parameters used above were obtained from NUREG 01 33 and Regulatory Gurde 1. 109 Rev. 1
( and LADTAP i1, NUREG/CR— 1276
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~ Since the concentration of tritium in milk is based on the airborne concentration rather than the
deposition, the following equation is used:

Ry = K'K7F QpU, (DFLy:)[0.75(0.5/H) (28-3)

where:

K’*’=a constant of unit conversion 1E+03 gm/kg

H =absolute humidity of the atmosphere, 8.0, gm/m3

0.75=the fraction of total feed that is water

0.5 =the ratio of the specific.activity of the feed grass to the at'mospherio water
. Other parameters have been»previously' defined.

The 1nhalat10n pathway dose factors Rl;yy and Rl;py were calculated using the following
equation: - :

RI; mrem/yr .peArCi/m3 = !K’ (BR) DFA; | (28-4)
where: '

K’=a constant of unit COnverSion 1E+12 pCi/Ci .
'BR-breathlng rate of the partlcular age group, m3/yr

DFA,-crmcal organ inhalation dose factor for particular age group for the ith radionuclide, 1n
: mrem/pC1 *

Parameters used above were obtained from NUREG-0133, R. G 1.109, Rev. 1 and

A LAPTAP 11, NUREG/CR-1276



| Admlnrstratlve ‘Procedures Actlon Request
ﬁ Domlmon ' ' - (A- PAR)
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3.Page © | 4. Effective Date . :
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1. Procedure Number

VPAP-2103S

dure Tit N Y
Offme %sc'&alculanon Manual (Surry) é' Expiration Date - N/A
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See Revision Summary of affected procedure
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18. Are there any new sections or steps designated North Anna or Surry? | IYves X No
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If block 18, 19, or 20 is Yes with block 21 No, approval is required by PPOs and Site Vice Presidents. Check blocks 30 and 32.

ifblock 21 is Yes, approval is required by PPOs, Site Vice Presidents, and Vice President Corporate. Check blocks 30, 32, and 33.

22. Did this procedure requrre the attachments in DNAP-0112, Dominion Nuclear Change Management Process, to
be used? , . [ ]Yes [X] No

23. Location [}}SPS = [ INAPS []CORP .| Location [ 1SPS »[]NAPS‘ " []CORP

24. PPO (Printed Name) ~ |25.Date  |26. Phone | 27. PPO (Printed Name) , ]28.Date - |29, Phone
B.Jones . |213007 [2010 |[NA . |N/A - [ N/A

e ed Approval A 0 PDete atio 0 Above by PP

JIR)PPOG) . [X]31:SNSOCs © [932 Site Vice Presidents [ ]33.Vice President (Corp).

= eagure /Approva N a P pmpiete pio 4

B4 PPO(Snare): AR\ 35 Date - [36.PPO(Sianature) T [ Date
KA - 2/1¢/ot | .

38. SNSEIC i i y 3 D' 'te - |a0. SNSOC Chairman (Slgnature) 41. Date

ice Tent (Signature) . 43, Dat 44. Site Vice President (Signature) - 45 Date
erhvio—s Z Z/fp77 . o A . .

approval required for a ation-spe 46. Vice PresidentCorporate(Svagnature) 47. Date

* al dafe paseu Diely O AtioOn preiere + n

Key: A-PAR-Administrative Procedures Action Request; SPS-Sumry Power Station; o
NAPS-North Anna Power Station; CORP- Corporate PPO(SA rocessIProgram Owner(s);
SNSOC-Station Nuclear Safety and Operating Committe PiPs-Security Plan lmplementmg Procedures -

Form No. 720457(Sep 2006)
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VPAP-3001 - Attachment 2 _
1. lde(}tification of Goveming Document . | 2. Applicable Station 3. Applicable Unit
VPAP-2103S, Rev 12 {1 North Anna Power Station  [x] Surry Power Station [xJUnit1 [xJUnit2 [ ] ISFSI

| 4. Brief Description of the Entire Actlv:ty

The MGPI gaseous effluent radiation momtormg system has been installed, as part of the DCP-0122, Ventialtion Radiation
Monitoring (KAMAN) System Replacement. Demolition of the Victoreen Radiation Monitors is now taking place. GW-102 will be
removed from service as part of this DCP. Revision of VPAP-2101S reflects this action by removing all references to this monitor.
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determined to require NRC approval? [ YYes ([xINo

6. is the activity based on a source document that has already been reviewed | If YES, identify the source document or attach a copy of the completed review.
in accordance with VPAP-3001 or DNAP-3004? txlYes [ INo | (Skip to Block 8)

A. Does th|s actwnty requure a change to the Operating License, Technical Specmcatlons {station or ISFSI), Technical L1 Yes ['1 No
Specification Bases, ISFSI License, or the Technical Requirements Manual? :

B. -Does this activity alter (temporardy or permanently) the design of a Structure, System, or Component (SSC) described [1VYes [ ] No
in the UFSAR? .

C. Does this activity alter (temporarily or permanently) the function, ability to function, or method of performing a {1Yes [1 No
function of an SSC described in the UFSAR?

D. Does this activity alter a numeric value associated with des;gn or performance requcrements that has not been t1Yes 11 No
previously reviewed in accordance with VPAP-3001 or DNAP-30047? C

E. Does this activity modify how SSCs are operated or controlled as described, outlined, or summarized in the UFSAR? 1 1 Yes [ 1 No

F. Does this activity perform a test or experiment that is not described in the UFSAR? , [1Yes [1 No

G. Does this activity involve a change in a calculational method that supports the function of an SSC described in the- {1Yes 11 No
UFSAR? | ,

H. Does this activity involve a temporary modification, as defined in VPAP-1403? : o ‘L1 Yes 1] No

I. Does thls actlwty involve a change, test, or expenment that may affect the environment? - [1.Yes [ 1 No

N : Green (AW D SeeHomed ahd ©

revis g the UFSAR or IS SI Eév."' nitiate a Cﬁelrige éeaueéi i aecordaewith VPAPo28(53 end obtaih
[ 1Yes [x]No the signature of a qualified Regutlatory Evaluator as a reviewer

Does this activity req

9a. [x] Based on the results of the completed Activity Checklist, the activity has no impact on the design, function, ability to function,

method of performing the function, or control or operation.of a SSC described in the UFSAR (i.e., the change actlvny is safe) and the activity
can be implemented without prior regulatory approval.

List documents used to perform the General Screen.

e SPSUFSAR '

*  SPS Technical Specifications

*  SPS Technical Requirements Manual

gb. Conclusion

Provide additional discussion to support the conclusion. .

‘| This activity does not impact nuclear plant safety. This activity revises 'VPAP-2101S to reflect the removal of the Process Vent Victoreen from
service. It does not modify an existing radiological effluent, nor create a new effluent, nor changc efﬂuent dose or radlatlon momtor setpoint

calculation methodologles .

10. Preparer Name (Print) ; 11. Title ‘
Ann C. Consolvo ‘ Health Physicist I

12. Preparer SignaW i . . 13 Date / ﬂ ;

14. Reviewer Name (Only Required if Preparer is not AC Qualified) or IAW Block 8 | 15. Title

16. Reviewer Signature : : : 17. Date -

Key: UFSAR-Updated Final Safety Analysis Report which includes the plant specific UFSAR and the ISFSI FSAR; Form No. 730914 (Dec 2006)
AC-Activity Checkiist; IAW-In Accordance Wlth
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Revision 12 was updated on 2/13/07. RP decided to_delete reference to 1-GW-RM-102 only. ‘

NOTE TO ALL REVIEWERS: Documentation of review completion (with or without comments) is requured
before drafts can be submitted for approval. Please see mstructlons below.

After review completion, please respond: - ' :
1. If you are on the Reviewers list (above) and YOU HAVE NO COMMENTS click on “Edit Document”
above, then click on "My Review is Complete”. Your "Review completed” will be recorded electronically. If
you forward this message to someone in your group to perform the review for you, that Reviewer should
use method 2 to record the results of their review.

or I

2. IF YOU HAVE COMMENTS, click on “New Response" above and record your comments, then click
“Save and Close". Your comments will be recorded electronically.

By 220/07 your review is needed for procedure
VPAP-2103S, Offsite Dose Calculatlon Manual, Revision 12, DRAFT

Paul Harris RP (2692) is coordmatrng comments

| :
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Dominion® Admlnlstratlve Procedure

Title: Offsite Dose Calculation Manual (Surry)

Process / Prbgram Owner: Manager .Radiological Protection and Chemistry
(Surry)

Procedure Number Revision Number - Effective Date

VPAP-2103S 12 On File

Rewsnon Summary

The following changes were made to reflect removal of the Process Vent Victoreen radiation
monitor as part of MGPI (38-DCP-01-022, IPR 06-0402, Ventllatlon Radiation Monltormg

- ] (KAMAN) System Replacement):

« Deleted reference to radiation monitor 1-GW-RM- 102 from:
* 6.3.2.c, Applicable Monitors ,
« Attachment 5, Radioactive Gaseous Effluent Monitoring Instrumentation

* Attachment 6, Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance
Requlrements (including NOTE 2)

Approvals on File
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PURPOSE

The Offsite Dose Calculation Manual (ODCM) establishes requirements for the Radioactive
Effluent and Radiological Environmental Monitoring Programs. Methodology and parameters
are provided to calculate offsite doses resultmg from radioactive gaseous and quurd effluents,
to calculate gaseous and liquid effluent momtormg alarm/trip setpoints, and to conduct the
Environmental Monitoring Program. Requirements are established for the Annual
Radiological Environmental Operating Report and the Annual Radioactive Effluent Release
Report required by Station Techmcal Specifications. Calculation of offsite doses due to

‘radioactive liquid and gaseous effluents are performed to assure that:

« Concentration of radioactive liquid effluents to the unrestricted area will be limited to ten
times the effluent concentration values of 10 CFR 20, Appendix B, Table 2, Column 2, for
radionuclides other than dissolved or entrained noble gases and 2E-4 uCi/ml for dissolved or
entrained noble gases.

+ Exposure to the maximum exposed member of the public in the unrestricted area from

~ radioactive liquid effluents will not result in doses greater than the liquid dose limits

of 10 CFR 50, Appendrx I
» Dose rate at and beyond the site boundary from radioactive gaseous effluents will be limited
to: . ‘
*« Noble gases — less than or equal to a dose rate of 500 mrem/yr to the total body and less
than or equal to a dose rate of 3000 mrem/yr to the skin
oo 1131 1133 "and H3, and all radionuclides in particulate form with half-lives greater than 8
days — less than or equal to a dose rate of 1500 mrem/yr to any organ |
« Exposure from radioactive gaseous effluents to the maximum exposed member of the public
in the unrestricted area will not result in doses greater than the gaseous dose limits of -
10 CFR 50, Appendix I, and

* Exposure to a real individual will not exceed 40 CFR 190 dose limits

"SCOPE

This procedure applres to the Radloactlve Efﬂuent and Envrronmental Monitoring Programs at

Surry Power Station.
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30 REFERENCES/COMMITMENT DOCUMENTS

3.1  References A
3.1.1 10 CFR 20, Standards for Protection Against Radiation |
3.1.2 10 CFR 50, Domestic Licensing of Production and Utilization Facilities

3.1.3 40 CFR 190, Environmental Radiation Protection Standards for Nuclear Power
Operations A

.3. 1.4 TID-14844, Calculatlon of Distance Factors for Power and Test Reactor Sites

3.1.5 Regulatory Guide 1.21, Measuring, Evaluating, and Reporting Radioactivity in Sohd
Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents from
Light-Water-Cooled Nuclear Power Plants, Rev. 1, U.S. NRC, June 1974

3.1.6 Regulatory Guide 1. 109 Calculation of Annual Doses to Man From Routrne Releases
of Reactor Effluents for the Purpose of Evaluating Compliance With 10 CFR 50,
Appendix I, Rev. 1, U.S. NRC, October 1977

3.1.7 Regulatory Guide 1. 111, Methods for Estimating Atmospheric’ Transport and -
Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reactors, Rev. 1, U.S; NRC, July 1977

3.1.8 Surry Technical Specifications (Units 1 and 2)

l - 3.19 NUREG-0324, XOQDOQ, Program for the Meteorologlcal Evaluation of Routine

'Effluent Releases at Nuclear Power Stations, U.S. NRC, September 1977

3.1.10 NUREG/CR-1276, Users Manual for the LADTAP II Program, U.S. NRC,
May, 1980 '

3.1.11 TID-4500, VCRL-50564, Rev. 1, Concentration Factors of Chemical Elements in
Edible Aquatic Organisms, October, 1972

3.1.12 WASH 1258, Vol. 2, July 1973, Numerical Guides for Design Objectiv_es and Limiting
Conditions for Operation to Meet the Criterion “As Low As Practicable” For
Radioactive Material in Light Water-Cooled Nuclear Power Reactor Effluents .

3.1.13 ~NUREG'0597 User’s Guide to GASPAR Code, U.S. NRC, June, 1980

r 3.1.14. Radiologlcal Assessment Branch Technical Position on Environmental Momtoring,
November 1979, Rev. 1

3115 NUREG 0133, Preparation of Radiological Effluent Techmcal Specrflcations for
Nuclear Power Stations October, 1978 '

3.1'.16 NUREG—0543 February 1980, Methods for Demonstrating LWR Comphance With
- the EPA Uranium Fuel Cycle Standard (40 CFR Part 190) :

3.1.17 NUREG-0472, Standard Radiological Effluent Technical Specifications for
Pressurized Water Reactors, Draft, Rev. 3, March 1982

3.1.18 Environmental Measurements Laboratory, DOE HASL 300 Manual
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3.1.19 NRC Generic Letter 89-01, Implementation of Programmatic Controls for
Radiological Effluent Technical Specifications (RETS) in the Administrative Controls
Section of the Technical Specifications and the Relocation of Procedural Details of .
RETS to the Offsite Dose Calculation Manual or to the Process Control Program

3.1.20 Surry UFSAR

- 3.1.21 Laboratory‘Qualityb Assurance Plan, Manual 100; Framatome Environmental

Laboratory

3.1.22 VPAP-2802, Notifications and Reports

3.1.23 HP-3010.021, Radioactive Liquid Waste Sampling and Analysis
3.1.24 - HP-3010:031, Radioactive Gaseous Waste Sampling and Analysis

3.1.25 Design Change 01-022, Ventilation Radiation Monltormg (Kaman) System
Replacement/Surry/Umt 1&2

3.1.26 Nuclear Energy Institute (NEI) Industry Ground Water Protection Initiative, June 2006
Commitment Documents

3.2.1 Quality Assurance Audit Report Number 92-03, Observation 04NS (Item 2)

3.2.2 Deviation Report S-97-1281, Annual Radiological Effluent Release Report -

3.2.3 Deviation $-2000-0235, Continuous Vent Stack Sampling

3.24 §-2005-0930, Response to the Verification of Back-up Effluent Accountability

Samplmg

DEFINITIONS

Channel Calibration _
Adjustment, as necessary, of the channel output so it responds with the necessvary range and
accuracy to known values of the parameter the channel monitors. It encompasses the entire
channel, including the sensor and alarm and/or trip functions and the Channel Functional Test.

- The Channel Calibration can be performed by any series of sequential, overlapping, or total

channel steps so the entire channel is calibrated.

Channel Check

A qualltatlve assessment by observatlon of channel behav1or 'during operation. This
assessment includes, where possible, companson of the channel indication and/or status with.
other indications and/or status derived from independent'instrumentation’ channels measuring

the same parameter.
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O

.4.3 " Channél Functional Test

4.4

45

There are two types of Channel Functionél Tests.

- 4.3.1 Analog Channel , _ .
Injection of a simulated signal into a channel, as closé to the sensor as practicable, to
. verify Operability, including alarm and/or trip functions.
4.3.2 Bistable Channel

Injection of a simulated signal into a sensor to verify Operability, including alarm
and/or trip functions.

Critical Organ

That organ, which has been determined to be the maximum exposed organ based on an effluent . -

pathway analysis, thereby ensuring the dose and dose rate limitations to any organ will not be
exceeded. ' '

_ _Dios‘e Equivalent I-131

- That concentration of 113! (uCi/cc) that alone would pro’d‘uce the same fhyroid dose as the
. quantity and isotopic mixture of I'm, 1132 1133 1134 and 1135 actually present. Thyroid dose

conversion factors for this calculation are listed in Table III of TID- 14844, Calculation of

Distance Factors for Power and Test Reactor Sites. Thyroid dose conversion factors from NRC
Regulatory Guide 1.109, Revision 1, may be used. S
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- Frequency Notations
NOTE: Frequenciés are allowed a maximum extension of 25 percent.
- NOTATION FREQUENCY
D - Daily o At lAe'asvt once pér 24 hours
W - Weekly . At least once per 7 days
M - Monthly : - . Atleast once per 31 days
Q - Quarterly At least once per 92 days
‘SA’- Semi-annually | At least once per 184 days
R - Refueling | At least once per 18 months
- S/U - Start-up Prior to each reactor start-up
P - Prior to release I Completed prior to each release -
N.A. - Not applicable ' Not applicable .
DR - During the release - At least once during each release

4.7

4.8

4.9

Gaseous Radwaste Treatment System A

A system that reduces radioactive gaseous effluents by collecting pfimary coolant system
offgases from the primary system and providing delay or holdup to reduce total radioactivity
prior to release to the environment. The system comprises the waste gas decay tanks,
regenerative heat exchanger, waste gas Charcqal filters, process vent blowers and waste gas

surge tanks.

General Nomenclature
x = Chi: concentration at a point at a given instant (curies per cubic meter)

D = Deposition: quantity of deposited radioactive material per unit area (curies per square
meter)

' Q = Source strength (instantaneous; grams, curies)

Emission rate (continuous; grams per second, curies per second)

Emission rate (continuous line source; grams per second per meter)

Lower Limit of Detection (LLD)

The smallest concentration of radioactive material in a sample that will yield a net count (above

_ system background) that can be detected with 95 percent probability with only five percent

probability of falsely concluding that a blank observation represents a “real”” signal.
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4.10 Members of the Public

4.11

412

4.13

4.14

4.1_5

Individuals who, by virtue of their ‘(')ccupational status, have no formal association with the
Station. This category includes non-employees of Dominion who are permitted to use portions
of the site for recreational, occupational, or other purposes not associated with Station

‘functions. This category does not include non-employees such as vending machine servicemen

‘or postal workers who, as part of their formal job function, occasionally enter an area that is
controlled by Dominion to protect individuals from exposure to radiation and radioactive
_ materials.

Operable - Operability

A system, subsystem, train, cdmponent, or device is operable or has operability when it is
capable of performing its specifiéd functions and all necessary, attendant instrumentation,
controls, normal and emergency electrical power sources, cooling or seal water, lubrication or
other auxiliary equipment that are required for the system, sﬁbsystem, train, component, or

“-device to perform its functions are also capable of performing their related support functions.

Purge - Purging

~ Controlled discharge of air or gas from a confinement to maintain'temperature pressure,

humidity, concentration, or other operating condition, so that replacement alr or gas is required
to purify the confmement

Rated Thermal Power

Total reactor core heat transfer rate to reactor coolant (i.e., 2546 Megawatts Thermal MWt).

Site Boundary

The line beyondwhich Dominion does not own, lease, or otherwise control the land.

~ Source Check

" For Victoreen and Eberline monitors a source check is the qualitative assessment of channel

response when a channel sensor is exposed to a radioactive source or a 11ght,em1ttmg diode,

LED.

For MGPI monitors a source check is the verification of proper computer response to
~ continuous operational checks on the detector and electronics.
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Special Report

A report to NRC to comply with Subsections 6.2, 6.3, or 6.5 of this procedure. Also refer to
VPAP-2802, Notifications and Reports. :

Thermal Power

Total reactor core heat transfer rate to the reactor coolant.

U_nrestricted Area

~ Any area at or beyond the site boundary, access to which is neither limited nor controlled by

Dominion for purposes of protection of individuals from exposure to radiation and radioactive

materials, or any area within the site boundary used for residential quarters or for industrial,

commercial, institutional or recreational purposes.

Ventilation Exhaust Treatment System .

A system that reduces g'asé0us radioiodine or radioactive material in particulate form in
effluents by passing ventilation or vent exhaust gases through charcoal adsorbers and High
Efficiency Particulate Air (HEPA) filters to remove iodines and parﬁculates from a gaseous
exhaust stream prior to release to the environment (such a system is not considered to have any
effect on noble gas effluehts). Engineered Safety Feature (ESF) atmospheric cleanup systems

are not Ventilation Exhaust Treatment SYste_m components.

RESPONSIBILITIES
Manager Radiological Protection and Chémistry

The Manager Radiological Protection and Chemistry is responsible for:

5.1.1 Establishing and maintaining procedures for surveying, sampling, and monitoring

radioactive effluents and the environment.

5. 12 Sl_ir\)eying,. s'amplin'g, and analyzing plant effluents and environmental monitoring, and

documenting these activities.

1513 Aﬁd!y"zi'rié plant cfﬂuent trends and recommending actions to correct adverse trends.
5.1.4 Preparing Effluent and Environmental Monitoring Program records.

Manager Nuclear Operations
The Manager Nuclear Operations is responsible for requesting samples, analyses, and

authorization to release effluents.
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6.0 = INSTRUCTIONS

NOTE: Meteorological, liquid; and gaseous pathway analyses are presented in
Meteorological, Liquid, and Gaseous Pathway Analysis (Attachment 11).

6.1 Samplmg and Momtormg Crlterla o

6.1.1 Surveys sampling, and analyses shall use.instruments cahbrated for the type and range
of radiation monitored and the type of discharge monitored. .

6.1.2 Installed monitoring systems shall be calibrated for the type and range of radiation or
parameter monitored.

- §.I.3 A sufficient number of survey points shall be used or samples taken to adequately
assess the status of the discharge monitored.

6.1.4 Samples shall be representative of the volume and type of discharge monitored.

6.1.5 Surveys, sampling, analyses, and monitoring records shall be accurately and legibly

documented, and sufficiently detailed that the meanmg and mtent of the records are
~ clear.. '

.,' 6.1.,6 Surveys, ana‘lys’es, and monitoring records shall be reviewed for trends, completeness,
and accuracy. '

6.2 qullld Radloactlve Waste Effluents
<6.2.1 quuld Effluent Concentration leltatlons

. a. Liquid waste concentrations discharged from the Station shall not exceed the
~ following limits: ’

‘1. Forradionuclides (other than dissolved or entrained noble gases), liquid effluent
concentrations released to unrestricted areas shall not exceed ten times the

effluent concentration values- specified in 10 CFR 20, Appendlx B, Table 2,
Column2.

2. For dissolved or entrained noble gases, concentranons shall not exceed
2E-4 uC1/ml

b. If the concentration of liquid effluent exceeds the limits in Step 6.2.1.a., promptly
- reduce concentrations to within limits. - ‘



DOMINION

VPAP-2103S

REVISION 12 .

PAGE 12 OF 72

c. Daily concentrations of radioactive materials in liquid waste released to

unrestricted areas shall meet the fOllowihg: :

Volume of Waste Discharged + Volume of Dilution Water

. >1 (D
- Volume of Waste Discharged X E—-———
S o : ACW,

i
where:

uCi/ml; =the concentration of nuclide i in the liquid effluent discharge

'ACWi =ten times the effluent concentration value in unrestricted areas of

nuclide i, expressed as uCi/ml from 10 CFR 20, Appendix B, Table 2,
Column 2 for radionuclides other than noble gases, and 2E-4 uC1/ml for
dlssolved or entrained noble gases

6.2.2 ~ Liquid Monitoring Instrumentation

a. Radioactive Liquid Effluent Monitoring Instrumentatlon

Radioactive liquid effluent monitoring instrumentation channels shown on .
Radioactive Liquid Effluent Monitoring Instrumentation (Attachment 1) shall be
operable with their alarm/trip setpoints set to ensure that Step 6.2.1.a. limits are not

exceeded.

1. Alarm/trip setpoints of these channels shall be determmed and adjusted in
accordance with Step 6.2.2.d., Setpoint Calculation. '

2. If a radioactive liquid effluent monitoring instrumentation channel aIarm/trip
setpoint is less conservative than required by Step 6.2.2.a., perform one of the
following: » '

« Promptly suspend release of radioactive liquid effluents monitored by the
“affected channel |

* Declare the chann_el inop_eraéible‘

* Change the setpoint to an acceptable, conservative value

| v
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b Radioactive quuld Effluent Momtormg Instrumentation Operablllty
Each radioactive liquid efﬂuent monitoring instrumentation channel shall be
demonstrated operable by performing a Channel Check, Source Check, Channel
Calibration, and Channel Functional Test at the frequencies shown in Radioactive
Liquid Effluent Monitoring Instrumentation Surveillance Requirements
(Attachment 2). ' o

1. If the number of eperable channels is less than the minimum required by the
tables in Radioactive Liquid Effluent Monitoring Instrumentation (Attachment
1) perform the action shown in those tables. '

2. '-Attempt to return the instruments to operable status within 30 days. If -
unsuccessful, explain in the next Annual Radioactive Effluent Release Report

why the moperablllty was not corrected in a timely manner.

c. Applicable Monitors

L1qu1d effluent momtors for Wthh alarm/trlp setpomts shall be determined are:

Release Point a ~ |Instrument Number

I |Service Water System Effluent Line [1-SW-RM-107 A,

B,C,D
Condenser Circulating Water Line 1-SW-RM-120

' . 2-SW-RM-220
‘|Radwaste Facility Effluent Line -~ [1-RM-RRM-131
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d. Setpoint Calculation

NOTE: This methodology does not preclude use of more conservative setpoints.

1. Maximum setpoint values shall be calculated by:

4

CF,. '
D .
S = = 2)
Fg

where:

'S = the setpoint, in uCi/ml, of the radioactivity monitor measuring the

radioactivity concentration in the effluent line prior to dilution

C = the effluent concentration limit for the monitor used to implement

10 CFR 20 for the Station, in uCi/ml
Fg = maximum design pathway effluent flow rate
Fp = dilution water flow rate calculated as:
D =Fg + (200,000 gpm x number of circ. pumps in service)

2. Each,of the condenser circulating wafer channels (e.g., SW-120, SW-220) '
monitors the effluent (service water, including component cooling service
water, circulating water, and liquid radwaste) in the circulating water discharge
tunnel beyond the last point of possible radioactive material addition. No
dilution is assumed for this pathway. Therefore, Equatioh (2) becomes:

S=C | 3)
The setpoint for Station monitors used to implement 10 CFR 20 for the site '
-becomes the effluent concentration limit.

3. Inaddition, for added conservatism, setpoints shall be calculated for the service
- water system effluent line (i.e., SW-107 A, B, C, D), and the Radwaste Facility
effluent line (i.e., RRM-13 D).

o

—
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For the service water system effluent line, Equation (2) becomes:

CFpKqw

S = —— 27 ' @
Fg
 where: _ ‘ B o
Kgw = The fraction of the effluent concentration limit, used to implement

10 CFR 20 for the Station, attributable to the service water efﬂuent
line pathway :

For the Radwaste Facility effluent line, Equation (2) becomes:

- CFRK
FE o
-where: _ . _
Kpw = The fraction of the effluent concentration limit, used to implement

10 CFR 20 attributable to the Radwaste Facility effluent line’
pathway
The sum Kgyw.+ Krw shall not be greater than 1.0."

6.2.3 Liquid Effluent Dose Limit

a. Requirement .
© At least once per 31 days, perform th(;'dose calculations in Step 6.2.3.c. to ensure

- the dose or dose commitment to the maximum exposed member of the public from

.radloactwe materials in llquld releases (from each reactor umt) to unrestricted areas

is hmlted to:

1

'Durmg any calendar quarter
. Less than or equal to 1.5 mrem to the total body '
* ‘Less than or cqual to-5 mrem to the critical organ

During any calendar year:
* Less than or equal to 3 mrem to the total body
* Less than or equal to 10 mrem to the critical organ.
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b. Action
If the calculated dose from release of radieactive materials in liquid effluents
exceeds any of the above limits, prepare and submit to the NRC, within 30 days, a
-special report in accordance with VPAP-2802, Notifications and Reports, that ‘
identifies causes for exceeding limits and defines corrective actions taken to reduce
‘Treleases of radioactive materials in liquid effluents to ensure that subsequent
: releases will be in compliance with the above limits.

c. Dose Contribution Calculations -

NOTE All critical organ doses for each age group are calculated to determme whrch is the -

limiting organ for the period being evaluated.

Dose contributions shall be calculated for all radionuclides 1dent1f1ed in liquid
effluents released to unrestrlcted areas based on the equation:

= tFM YCiA; | | (6
where:
Subscripts = i, refers to indrvidual radiendclide
D = the cumulative dose commitment to the total body or critical organ from the
liquid effluents for the perrod t, in mrem
t = the period for which C; and F are averaged for all liquid releases, in hours
M = the mixing ratio (recipro_eal_of the dilution factor) at the point of exposure,

dimensionless, 0.2 from Appendix 11A, Surry UFSAR

F = the near field average dilution factor for C; during any liquid effluent
- release; the ratio of the average undiluted liqiiid waste flow during release’
to the average flow from the srte drscharge structure to unrestricted areas

Ci = fthe average concentratlon of. radronuchde i, in undiluted liquid effluent
‘during the period t, from' all liquid releases, in pCi/ml
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A; = thesite-related ingestion dose commitment factor to the total body or critical
organ for a particular age group for each identified principal gamma and
beta emitter in mrem-ml per hr-uCi. Values for A; are provided in the

: Canberra Source Code file.

A; = 1.14 E+05 (ZIBF + SBI ) DF; (7
for example: | |

1.14 E+05 = 1E+06 pCi/uCi x 1 E+03 ml/kg/(8760 hr/yr), units conversion
factor

21 =" adult fish consumption, kg/yr, from NUREG-0133
5 = adult irlvertebrate consumption, kg/yr from NUREG-0133

‘BI; = the bioaccumulation factor for nuchde i, in mvertebrates pC1/kg per
pCi/l

l BF, = the bioaccumulation factor for nuclide i, in fish, pCi/kg per pCi/l
S DF; = the critical organ dose conversion factor for nuclide i i, for adults, in
: I ‘ - . mrem/pCi-
"NOTE: The above lparameters were obtained frorr_rR.G. 1.109, Rev. 1, LADTAP 11,
I NUREG/CR-1276, and TID-4500, VCRL-50564, Rev. 1.

{

d. Quarterly Composite Analyses
For radlonuclldes not determined in each batch or weekly composite, dose
contribution to current monthly or calendar quarter cumulative summation may be
approximated by assuming an average monthly concentration based on previous
monthly or quarterly composite analyses. However, for reporting purposes
calculated dose contribution shall be based on the actual composite analyses.
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6.2.4 Liquid Radwaste Treatment |
~ Historical data pertaining to the volumes and radioactivity of liquid effluents released
in connection with specific station functions, such as maintenance or refueling
outages, shall be used in projections as appropriate.

a. Requirement

1. The Surry Radwaste Facility Liquid Waste System shall be used to reduce the
radioactive materials in liquid waste prior to discharge when projected dose due
to liquid effluent, from each reactor unit, to unrestricted areas would exceed
0.06 mrem to total body or 0.2 mrem to the critical organ in a 31-day period.

2. Doses due to liquid releases shall be projected at least once per 31 days.

b Actlon ) :
If radloactlve hquld waste is discharged without treatment and in excess of the
above limits, prepare and submit to the NRC, within 30 days, a special report in
accordance with VPAP-2802, Notifications and Reports, that includes the
followmg

1. An explanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equipment or sub-system, and the reason for the
inoperability. \

2. Actions taken to restore inoperable equipment to operable status.

3. Summary description of actions taken to prevent recurrence.

¢. Projected Total Body and Critical Organ Dose Calculation

1. Determine DI, the sum of all liquid open and closed release pomts in mrem, by
the ith organ, for the quarter.

2. Determine P, the Projection Factor, which is result of 31 d1v1ded by the number

‘ of days from start: of the quarter to the end of the release.
A

3. Determme Da addltlonal antlclpated dose for llquld releases by the ith organ for
 the particular quarter of the release.

4. Determine Dp, the 31 day projected dose by the ith organ:
Dp=(DIx P) + Da |

I BE I e B ' BN B
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6.2.5 quuld Sampling L
Radioactive liquid wastes shall be sampled and analyzed according to the sampling
and analysis requirements in Radioactive Liquid Waste Sampling and Analysis

Program (Attachment 3). | - " | )

6.3 Gaseous Radioacti’v.é Waste Effluents

6.3.1 Gaseous Effluent Dose Rate Limitations -
a. Requirement ,
Dose rate due to radioactive materlals released in gaseous effluents from the site to
areas at and beyond the site boundary shall be hmlted to:

1. The dose rate limit for noble gases shall be < 500 mrem/year to the total body
and < 3000 mrem/year to the skin.

2. The dose rate limit for 1131, 1133, for tritium, and for all radioactive materials in

particulate form with half-lives greater than 8 days shall be < 1500 mrem/year
~ to the critical organ.

b. Action ‘ _
1. If dose rates"excced Step 6.3.1.a. limits, promptly decrease the release rate to

within the above limits.

-2." Dose rates due to noble gases in gaseous effluents shall be determined,
continuously, to be within Step 6.3.1.a. limits.

3. Dose rates due to 1131, 'I“33,_tritium, and all radionuclides in particulate form
with half-lives greater than 8 days, in gaseous effluents shall_ be determined to
be within the.above limits by obtaining representative samples and performing
analyses in accordance with the sampling and analysis program specified on

| Radioactive Gaseous Waste Sampling and Analysis Program (Attachment 4).
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c¢. Calculations of Gaseous Effluent Dose Rates

The dose factors used in the Gaseous Effluent Dose Rate calculations are included in
the Canberra Source Code file. These dose factors, Ki, Li, Mi, and Pi for ventilation

vent and prbcess vent releases, DO NOT include the applicable X/Q value. Equations °
(8), (9), and (10) must be multlphed by the approprlate X/Q value for Gaseous Effluent .

Dose Rate calculations.

1. The dose rate limit for noble gases shall be determined to be within the limit by

limiting the release rate to the lesserof: -

Z[(Li-v #LIM, )0y + My + LM,

i
where:

Subscripts

Kivy» Kipv

Livv, Lipv '

| My M

ipv

inv;‘ Qipv

1.1

ipv

EKivaivv +K, le‘,] <500 mrem/yr to the total body ' | . (8)

OR

ipv )Qjpy] 3000 mrem/yf to the skin (9)

vv, refers to vent releases from the building ventilation vent,
including Radwaste Facility Ventilation Vent;

pv, refers to the vent releases from the process vent;

i, refers to individual radionuclide ‘

The total body dose factor for ventilation vents or process vent
release due to gamma emissions for each identified noble gas
radionuclide i, in mrem/yr per Curie/sec

The skin dose factor for ventilation vents or process vent
reledse due to beta emissions for each identified noble gas
radionuclide i, in mrem/yr per Curie/sec

The air dose factor for ventilation vents or process vent release
due to gamma emissions for each identified noble gas
radionuclide, i, in mrad/yr per Curie/sec -

The release rate for ventilation vents or process vent of noble
gas radionuclide i, in gaseous effluents in Curie/sec (per site)
The unit conversion factor that converts air dose to skin dose,
in mrem/mrad
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2. The dose rate limit for 1131, 7133 , tritium, and for all radionuclides in particulate
form with half-lives greater than 8 days, shall be determiped to be within the
limit by restricting the release rate to:

_ EpivaiVV + PipinpV] <1500 ‘mrenvyr to the critical organ ~ * (10)
i .
‘where!
Py, Pipy = The criticlz%l1 org%n dc3)se factor for ventilation vents or process
vent for ['*!, 1'33 H3, and all radionuclides in particulate form

with half- hves greater than 8 days, for the inhalation pathway,
in mrem/yr per Curie/sec

Ow Qv - = The release rate for ventilation vents or process vent of 1131
133, H3, and all radionuclides i, in particulate form with
half lives greater than 8 days in gaseous effluents in Curie/sec
(per site)

3. All gaseous releases, not through the process vent, are considered ground level
and shall be included in the determination of Q;,,. '

6.3.2 Gaseous Monitorihg Instrumentation -
a. Requirement ,

L " The radioactive gaseous effluent monitoring instrumentation channels shown m'
Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5) shall
be operable with alarm/tr_lp setpoints set to ensure that Step 6.3.1.a. noble gas

“limits are not exceeded. Alarm/trip setpoints of these channels shall be

determined and adjusted in accordance with Step 6.3.2.d.

2. Each radioactive gaseous' effluent monitoring instrumentation channel
shall be demonstrated operable by Channel Checks, Source Checks, Channel
"Calibrations, and Channel Functional Tests at the frequencies shown in .
Radioactive Gaseous Effluent Monitoring Instrumentatlon Surveillance
Requ1rements (Attachment 0).
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b. Action . ‘ o
1. If a radioactive gaseous effluent monitbring instrumentation channel alarmy/trip
setpoint is less conservative than required by Step 6.3.2.a.1, promptly:
. Suspend the release of radioactive gaseous effluents monitored by the affected
~ channel and declare the channel inoperable
or

. Change the setpoint so it is acceptably conservative

2. 1If the number of operable channels is less than the minimum required by tables
in Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5),
take the action shown in those tables.

3. Return instruments to operable status within 30 days. If unsuccessful, explain in
the next Annual Radioactive Effluent Release Report why the inoperability was

not corrected in a timely manner.

c. Applicable Monitors _ v
Radioactive gaseous effluent monitors for which alarm/trip setpoints shall be

determined are: -

Release Point Instrument Number
Process Vent - : 1-GW-RM-130B
Condenser Air Ejector 1-SV-RM-111
: 2-SV-RM-211
. [Ventilation Vent No. 1 1-VG-RM-104
|Ventilation Vent No. 2 1-VG-RM-110
| 1-VG-RM-131B
- |Radwaste Facility Vent ~  |RRM-101 ‘
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d. Setpoint Calculations
1. Setpoint calculations for each momtor listed in'Step 6.3.2. c. shall maintain thls

relationship:
DZDpv,‘*’Dcae"'va ' ; - (11)
where: S o
D = Step6.3.1.a. dose limits that implement 10 CFR 20 for the Station,
mrem/yr '
Dyy = The noble gas site boundary dose rate from process vent gaseous
effluent releases, mrem/yr
D.e = The noble gas site boundary dose rate from condenser air ejector’
_ gaseous effluent releases, mrem/yr
D,, = The noble gas site boundary dose rate from summation of the

~Ventilation Vents 1, 2, and the Radwaste Facility vent gaseous
effluent releases, mrem/yr

2. Setpoint values shall be determined by:

R, x 2.12 E-03
m = — =3 . (12)
m
where: A
m = The release pathway, process vent (pv), ventilation vent (vv)
condenser air ejector (cae), or Radwaste Facility (rv)
Cp, = The effluent concentration limit implementing Step 6.3.1.a.
for the Station, uCi/ml : ‘
R, =~ = The release rate limit for pathway m determmed from

methodology in Step 6.3.1.c., using Xe'3 as nuclide to be
released, puCi/sec

2.12E-03 CFM per ml/sec
- Fny = The maximum flow rate for pathway m, CFM.

. NOTE: According to NUREG-0133, the radioactive effluent radiation monitor alarm/trip
~ setpoints should be based on the radioactive noble gasés. It is not précticablc to apply
instantaneous alarm/trip setpoints to integrating monitors sensitive to radioiodines,

radioactive materials in particulate form, and radionuclides other than noble gases.

a
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' 6.3.3 Noble Gas Efﬂuent Air Dose Limit

NOTE: 'i'he dose factors used in the Noble Gas air dose calculations are included in the
Canberra Source Code file. These dose factors, Mi and Ni for ventilation vent and
process vent releases. DO NOT include the applicable X/Q value. Equations (13) and
(14) must be multlphed by the approprlate X/Q value for gamma and beta air dose
calculations.

a. Requirement
1. The air dose in unrestricted areas due to noble gases released in gaseous
effluents from each unit at or beyond the site boundary shall be limited to:
* During any»calendar quaﬁer: <S5 mrads for gamma radiation and <10 mrads for
beta radiation '
-» During any calendar year: <I0 mrads for gamma radiation and SZO mrads for

beta radiation

2 Cumulative dose contrlbutlons for noble gases for the current calendar quarter
and current calendar year shall be determined in accordance with Step 6.3.3.c.

at least once per 31 days

b. Action ‘ »
If the calculated air dose from radioactive noble gases in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC, within 30 days, a special
report in accordance with VPAP-2802, Notifications and Reports, that identifies the
causes for exceeding the limits and defines corrective actions that have been taken
to reduce releases and the proposed corrective actions to be taken to assure that
: subséquent releases will be in compliance with the limits in Step 6.3.3.a.
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c. Noble Gas Effluent Air Dose Calculation |

Gaseous releases, not through the process vent, are considered ground level and

shall be included in the determination of Qjyy.

The air dose to areas at or beyond the site boundary due to noble gases shall be
~ determined by the following:

For gamma radiation:

D“

= 3.17E-082Mivv6ivv +‘MipV6iPV] :

(13)

1

For beta radiation:

Dy

Where:

Subscripts =

=
<
<

=
=

<
i

Nivv, Nipv' =

Qivys Qipv =

3.17E-08 =

= 3.07E-08 JIN;, Qivy + Ny, Qipy! (14)

1

vv, refers to vent releases from the building ventilation vents,

- including the Radwaste Facility Ventilation Vent and air

ejectors

~ pv, refers to the vent releases from the process vent

i, refers to individual radionuclide
the air dose for gamma radiation, in mrad

the air dose for beta radiation, in mrad
the air dose factors for ventilation vents or process vent release

due to gamma emissions for each identified noble gas
radionuclide i, in mrad/yr per Curie/sec

the air dose factor for ventilation vents or process vent release
due to beta emissions for each identified noble gas
radionuclide i, in mrad/yr pef' Curie/sec

the release for ventilation vents or process vent of noble gas

‘radionuclide i, in gaseous effluents for 31 days, quarter, or year

as appropriate in Curies (per site) o
the inverse of the number of seconds in a year
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6.3.4 1-131,133, H-3 & Radionuclides In Particulate Form Effluent Dose Limit
 a. Requirement

1. Methods shall be implemented to ensure that the dose to any organ of a member -

of the public from I'3!, 1133, tritium, and all radionuclides_' in particulate form
with half-lives greater than 8 days, in gaseous effluents released from the site to
unrestricted areas from each reactor unit shall be: '

* -During any calendar quarter: < 7.5 mrem to the critical organ

. During any calendar year: < 15 mrem to the critical organ

2. Cumulative dose contributions to a member of the public from 3 1, 1133,
tritium, and radionuclides in particulate form with half-lives greater than 8 days,
in gaseous- effluents released to unrestricted areas for the current calendar
quarter and current calendar year shall be determined at least once per 31 days
in accordance with Step 6.3.4.c. »

" b. Action
If the calculated dose from the release of Il31 1133, tritium, and radionuclides in
_partlculate form, with half-lives greater than 8 days, in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC within 30 days, a special
report in accordance with VPAP-2802, Notifications and Reports, that contains the:

1. Causes for exceeding limits.
2. Corrective actions taken to reduce releases.

3. Proposed corrective actions to be taken to assure that subsequent releases will
be in compliance with limits stated in Step 6.3.4.a.
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- ¢. Dose Calculations

All critical organ doses for each-age group are ealculated to determine which is the
limiting organ for the petiod being eyaluated.

: N(_)TE: ‘The RM,; and RI; dose factors DO NOT include the applicable D/Q and X/Q values
‘ respectively for Surry Power Station. Equaﬁon (15) must be multiplied by the
applicable D/Q or X/Q, as appropriate, to calculate the critical organ dose.

Gaseous releases, not through the process vent, are considered ground level and
shall be included in the _deterr'nination-of Qi . Historical data pertaining to the .
volumes and radioactive concentrations of gaseous effluents released in connection

~ to specific Station functions, such as containment purges; shall be used in the
'esti_mares; as appropriate. |

" 1. The dose to the maximumn exposed member of the public, attributable to

gaseous effluents at and beyond the site boundary that contain 1131 1133 tritium,
and particulate-form radionuclides with half-lives greater than 8 days, shall be
determined by: ‘ N

D, = 3.‘17E-08Z[(RM1WQWV + RMlplepv) + ®I, Oy + RT, «Qipy)] (15)

i
For example:

vv, refers to vent releases from the building ventilation vents,

Subscripts = ,
' including the Radwaste Facility Ventilation Vent and air
ejectors - -
pv, refers to the vent releases from the process vent
Dy = thedose to the critical organ of the maximum exposed member

of the public in mrem

; RMi,‘,V,"RMibV— the cow-milk pathway dose factor for ventrlatlon vents or

Pprocess. vent release due to I‘31 1'33, tritium, and from all
particulate-form radronuclrdes wrth half-lives greater than
-eight days, in mrem/yr per uCr/m Factors are mcluded in
the Canberra Source Code file.
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Rljvv, Rlijpy = the inhalation pathway dose factor for ventilation vents or
~ process vent release due to 1131, 1133 tritium, and from all
particulate-form radionuclides wrth half-lives greater than
eight days, in mrem/yr per uCr/m Factors are mcluded in the
Canberra Source Code file.

in_éipv = the release for ventilation vents or process vent of 1131 113 3
" tritium, and from all particulate-form radionuclides with half—
lives greater than 8 days in Curies

the inverse of the number of seconds in a year

3.17 E-08

6.3.5 Gaseous Radwaste Treatment

Historical data pertaining to the volumes and radioactive concentrations of gaseous

effluents released in connection with specific Station functions, such as containment

purges, shall be used to calculate projected doses, as appropriate. .

v a. Requirement

1. Appropriate portions of the Gaseous Radwaste Treatment System shall be used

to reduce radioactive materials in gaseous waste before its discharge, when the

. projected gaseous effluent air doses due to gaseous effluent releases, from each

unit to areas at and beyond the site boundary, would exceed 0.2 mrad for gamma
radiation and 0.4 mrad for beta radiation, averaged over 31 days.

The Ventilation Exhaust Treatment System shall be used to reduce radioactive
materials in gaseous waste before its discharge, when the projected doses due to
gaseous effluent releases, from each unit to areas at and beyond the site

boundary, would exceed 0.3 mrem to the critical organ, averaged over 31 days..

Doses due to gaseous ,releases from the site shall be projected at least once
per 31 days, based on the calculations in Step 6.3.5.c.

_ b. Action . :
If gaseous waste that exceeds the hmlts in Step 6.3.5.a.is drscharged without

;treatment prepare and submit to the NRC within 30 days, a' spec1a1 report in
- accordance w1th VPAP 2802 ‘Notifications and Reports ‘that includes:

1.

An explanatlt)n why gaseous radwaste was bemg discharged without treatment,
identification of any inoperable equlpment or subsystems, and the reason for the

moperabrhty

Actions taken to restore the inoperable equipment to operable status.
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3. Summary description of actions taken to prevent recurrence.

c. Projected Dose Calculatrons

1. Determine Dg, the sum of all gaseous open and closed release pornts in mrem
by the ith organ, for the quarter. '

_ 2. Determine P, the Pro_)CCthﬂ Factor, which is result of 31 divided by the number
of days from start of the quarter to the end of the release ‘

3. Deterrnme Da, addltronal antrcrpated dose for gaseous releases by the ith organ
for the partlcular quarter of the release.

4, Determlne Dp, the 31 day projected dose by the 1th organ.
Dp (Dg x P) + Da.

Radioactive quuld and Gaseous Release Permits

RP shall maintain procedures for Liquid and Gaseous Release Permits to ensure effluent dose
limits are not exceeded when making releases. As indicated on Attachment 3, Radioactive
Liquid Waste Sampling and Analysis Program, prerelease assessments/permits are required for

batch releases. Depending on the affected plant system, continuous releases may or may not

allow for a prerelease assessment and are evaluated on a case by case basis.

6.4.1 Liquid Waste Batch Releases o
a. Operations shall obtain RP authorization before initiating batch releases of

radioactive liquids.

-b.. Release of contents from the following tanks/sumps other than transfers to the
Radwaste Facility shall have a release permlt before the dlscharge Examples of
batch releases include:

"« Turbine Building’ Sumps when RP determines that source activity reqnires
placing pumps in‘manual mode .

. Condensate Polishing Burldmg Sumps and Steam Generator secondary water
when RP determmes the presence of contammatlon from prrmary -to- secondary
leakage ' '

L. Radwaste Facrhty release tanks (LWMT LDMT)
.6.42 Continuous Liquid Releases

a. Operations shall obtain RP authorization before initiating continuous releases of
radioactive liquids. '
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b. Examples Of continuous releases include:
* Steam generator blowdown
. Component Cooling Water (CCW) heat exchanger to service water leakage, if
“applicable _ .
-« Turbine building sumps and subsurface drains when pumps are in automatic

mode or storm drains

Waste Gas Decay Tank (WGDT) Release Permit »
Operations shall obtain RP authorization before initiating WGDT releases.

Reactor Containment Release Permits
Operations shall obtain authorization from RP before initiating containment purges or
containment hogging. Reactor Containment Release Perm1ts shall be valid from start

of purge/hog until:

e Routine termination

- o Terminated for cause by RP

6.4.5

* Receipt of Radiation Monitoring System (RMS) Containment Gas Monitor high

&

alarm

Miscellaneous Gaseous Release Permit
Operations shall obtain RP authorization before initiating releases of noble gases that

may not be accounted for by routine sampling, or any planned release not being routed

- through the Process Vent or Ventilation Vents.

646

Radioactive Liqnid and Gaseous Release Controls

a. Operations shall notify RP of pending releases and reqnest RP to initiate the
| ‘_approp'riate release permit. Operations shall provide the necessary information to

complete the required release permit.
b A representatlve sample shall be obtained of the source to be released.

1. -Operatlons shall provide RP with hquld samples and sample mformatlon (. g.,
~_'time of sample) for samples obtained outside the Prlmary Sample Room.

2. Chemistry shall provide RP with liquid samples and sample information for
samples obtained from inside the Primary Sample Room. |

3. RP shall obtain gaseous samples.
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. RP shall perform required sample analyses.

. RP shall calculate and record the followmg information on a release permit:

. Maxrmum authorized release rate

* Applicable conditions or controls pertammg to the release o

:'RP shall notify the Shift Supervisor if it is determined that a release may not be
- within the effluent dose limits. - '

£. Upon receipt of a release kpermit from RP, Operations shall:

‘1. Verify the correct source is authorized for release.
2. Note maximum authorized release rate.

3. Note and ensure compliance with any indicated controls or conditions
applicable to the release.

. When commencmg release Operations shall pr0v1de RP with required 1nformat10n '

As approprlate required information shall include:

o Date and time release was started

* » Starting tank/sump level

* Beginning pressure
* Release flow rate

¢ Dilution water flow rate

h. Upon terminating the release, Operations shall return the permit to RP and provide

information necessary for completion of permit. As appropriate, required

“ information shall include:
"+ Date and time release was stopped
X ‘Tank/sump ending level

. Release flow rate just prxor to termination

-Endmgpressure [T o A v T

. Volume released
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Total Dose Limit to Public From Uranium Fuel Cycle Sources

6.5.1 Requirement
The annual (calendar year) dose or dose commxtment to a real individual due to

releases of radxoactmty and radiation from uranium fuel cycle sources shall not
exceed 25 mrem to the total body or the critical organ (except the thyroid, which shall

‘not exceed 75 mrem).

6.5.2 -Action |

a. If the calculated doses from release of radioactive materials in liquid or gaseous
effluents exceed twice the limits in Steps 6.2.3.a., 6.3.3.a., or 6.3.4.a., calculate
(including direct radiation contribution from the units and from outside storage

| tahks) whether limits in Step 6.5.1 have been exceeded.

b. If the limits in Step 6.5.1 have been exceeded, prepare and subm1t to-the NRC
 within 30 days, a special report in accordance with VPAP-2802, Notifications and
- Reports, that defines the corrective action to be taken to reduce subsequent releases
andto prevent recurrence, and includes a schedule for achieving conformance with
the limits. Special reports, as defined in 10 CFR 20.2203(a)4), sha!l include:

1. An analysis that estimates the radiation exposure (dose) to a real individual-
from uranium fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the releases covered by the report.

- 2. A description of the levels of radiation and concentrations of radioactive
~-material involved, and the cause of the exposure levels or concentrations.

3. If the estimated dose exceeds the limits in Step 6.5.1, and if the release
condition that violates 40 CFR 190 has not already been corrected, the special
: I'report shall include a request for a variance in accordance ‘with the provisions of
40 CFR 190. Submittal of the report is con51dered a timely request, and a
variance- is, granted untxl staff action on the request is complete

Radlologlcal Envnronmental Momtormg

6.6.1 Momtormg Program

‘a. Requirement
1. The Radiological Environmental Monitoring Program shall be conducted as

specified in Radiological Environmental Monitoring Program (Attachment 7).

) B NN Eh BN N RE O EE
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2. Samples shall be collected from specific locations specified in Environmental
Sampling Locations (Attachment 8).

3. Samples shall be analyzed in accordance with:
. Radiological Environmental Momtormg Program (Attachment 7)
A requirements .
. Detection capabilities required by Detectron Capabihtres for Envrronmental
v Sample Analy31s (Attachment 9)
« Guidance of the Radlological Assessment Branch Technical Position on

'Environmental Monitoring dated November, 1979, Revision No. 1

b. Action . , A
1. If the Radiological Environmental Monitoring Program is not being conducted
- as required in Step 6.6.1.a., report the situation in accordance with VPAP-2802,
Notifications and Reports, by preparing and submitting to the NRC, in the
~Annual Radiologrcal Environmental Operatmg Report required by Technical
B Spec1ficat10n (Surry Technrcal Specification 6.6.B.2), a déscription of the
reasons for not conducting the program as required, and the plan for precluding
 recurrence. ) '

2. If, when averaged over any calendar quarter, radioactivity exceeds the reporting
levels of Reporting Levels for Radioactivity Concentrations in Environmental
Samples (Attachment 10), prepare and submit to the NRC within 30 days, a
special report in accordance with .VPAI?—2802, Notifications and Reports, that:
« Identifies the causes for exceeding the limits, and . '
« Defines the corrective actions to be taken to reduce radioactive effluents so

that the potential annual dose to a memher of the public is less than the
calendar year limits of Steps: 6.2.3' 6.3.3' and 6.3.4 -

' 'When more than one of the radlonuclides listed in Reporting Levels for
Radroactrvrty Concentrations in Envrronmental Samples (Attachment 10) are
detected in the sampling medium the report sha]l be submitted 1f

concentration (1) + concent’ration‘.(Z) + >1.0 |
reporting level (1) reporting level (2)

_t16)
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3. When radionuclides other than those listed in Reporting Levels for

Radioactivity Concentrations in Environmental Samples (Attachment 10) are
detected and are the result of plant effluents, the report shall be submitted if the
potential annual dose to a member of the public is equal to or greater than the
calendar year limits of Steps 6.2.3, 6.3.3, and 6.3 4 The report is not required if

: the measured level of radioactivity was not the result of plant effluents;
i however in such an event, report and describe the condmon in the Annual

Radiological Environmental Operatmg Report in accordance with VPAP-2802,
Notifications and Reports

. If milk or fresh leafy vegetable samples are unavallable from one or more of the

sample locations required by Radiological Environmental Monitoring Program

(Attachment 7), identify locations for obtaining replacement samples and add

them to the radiological environmental monitoring program within 30 days. The
specific locations from which samples were unavailable may then be deleted
from the monitoring program. Identify the cause of the unavailability of

samples and identify the new locations for obtaining replacement samples in the
next Annual Radioactive Effluent Release Report in accordance with
VPAP-2802, Notifications and Reports

6.6.2 Land Use Census

a. Requirement
' A land use census shall be conducted and shall identify, within a distance of 8 km
(5 miles), the location in each o_f the 16 meteorological sectors of the following:
* Nearest milk animal .
* Nearest residence

. Nearest garden greater than 50 m?2 (500 ft2) that produces“broad leaf vegetation

1. The land use census shall be conducted durmg the growmg season, at least once

per 12 months using methods that will provrde the best results (e.g.,
door-to- door survey, aerral survey, local agrrculture authormes) Land use
census results shall be included in the Annual Radrologrcal Envrronmental
Operating Report in accordance w1th VPAP-2802, Notifications and Reports.
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2. Inlieu of the garden census, broad leaf ‘vegetation sampling of ‘at, least three
different kinds of vegetation may be performed at the site boundary in each of
~ two different direction sectors with the highest predicted ground deposition |
(D/Qs). Specifications for broad leaf vegetation sampling i in Radiological
Environmental Monitoring Program (Attachment 7) shall be followed,
mcludmg analysis of control samples.

b. Action
- 1. If a land use census identifies locations that yield a ealeulated dose or dose
commitment greater than the values currently being caleulated in Step 6.3.4.a.,
.- identify the new locations in the next Annual Radioactive Effluent Release
“Report in accordance with VPAP-2802, Notifications and Reports.

2. If a land use census identifies locations that yield a calculated dose or dose
commitment (via the same exposure pathway) 20 percent greater than at a.
locatlon from which samples are currently being obtained, add the new
locations to the Radlologlcal Environmental Momtormg Program within 30
:days Samplmg locations, excluding the control station location, that have the
lowest calculated dose or dose commitments (via the same exposure pathway)

-may be deleted from the monitoring program. Identify new locations in the next
~ Annual Radioactive Effluent Release Report and include in the report revised

. figures and tables reflectmg the new locations in accordarlce with VPAP-2802,
- Notifications and Reports. [Comm_itment 3.2.1] A

’ 6.6.3 Interl'aboratory Comparison Program
.a. Requlrement
Radioactive materials (Wthh contain nuclides produced at the. Statron) supplred as
part of an Interlaboratory Comparrson Program shall be analyzed
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b. Action ‘ ‘ R .
1. Analyses shall be performed at least semiannually as follows: -

Progfam h Cross-Check of

Milk 1131’ Gamma, Sr3? and Sr?o
Water ' Gross Beta, Gamma, I'3!, H3 (Tritium), Sr®
' and Sr”° (blind—any combinations of above
radionuclides)
- Air Filter' - Gross Béta, Gamma, Sr¢

2 If analyses are not performed as required by Step 6.6.3.b., report in the Annual

Radiological Environmental Operating Report in accordance with VPAP-2802,

Notifications and Reports, the corrective actions taken to prevent recurrence.

c. Results -
Results shall be reported in the Annual Radiological Environmental Monitoring
Report in accordance with VPAP-2802, Notifications and Reports.

6.7 Reporting Requirements. ‘
6.7.1 Annual Radiological Environmental Opei‘ating Report
Routine Radiological Environmental Operating Reports covering the operation of the
units during the previous calendar year shall be submitted prior to May 1 of each year.
A singlé submittal may be made for the Station. Radiological Environmental
Operating Reports shall include:

-a. Summaries, interpretations, and analysis of trends of results of radiological
environmental surveillance activities for the report period, including:

* A comparison (as appropriate) with preoperational studies, operational controls,

and previous erivironmental surveillance reports
* An assessment of the observed impacts of the plant operation on the environment

« Results of land use census per Step 6.6.2
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b. Results of analysis of radidlogical environmental samples and of environmental

radiation measurements taken per Step 6.6.1, Monitoring Prqgranl. Results shall be
summarized and tabulated in the format of the table in the Radiological Assessment
Branch Technical Position on Environmental Momtormg

1. If some individual results are not available for lncluswn with the report, the

report shall be submltted, noting and explaining reasons for missing results.

2. Missing data shall be submitted in a supplementary report as soon as possible.

. A summary deécripti_on of the radiological en_vironmental monitoring program.

. At least two legible maps covering sampling locations, keyed to a table giving

distances and directions from the centerline of one reactor. One map shall cover
stations near the s1te boundary, a second shall mclude more distant stations.

. Results of Station pamclpanon in the Interlaboratory Comparlson Program,

per_ Step 6.6.3.

“f. Discussion of deviations from the Station’s environmental sampling schedule per

Radiological Environmental Monitoring Program (Attachment 7).

. Discussion of analyses in which the lower limit of detection (LLD) requlred by

Detection Capabilities for Environmental Sample Analysis (Attachment 9) was not.
achievable. '

. Results of analysis of ground water wells described in the environmental

monitoring prOgram, whether required by the program or not.
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NOTE: NUREG- 0543 states: “There is reasonable assurance that sites with up to four

operatmg reactors that have releases within Appendxx 1 design ObjCCthC values are
also in conformance with the EPA Uranium Fuel Cycle Standard, 40 CFR Part 190.”

'6.7.2 Annual Radioactive Effluent Release Report

. a. Requirement - Station ,
Radioactive Effluent Release Reports covering operation of the units during the
previous 12.months of operation shall be submitted before May 1 of each year. A
single submittal may be made for the Station and should combine those sections that
afe common to both units. Radioactive Effluent Release Reports shall include:

‘1. -A summary of quantities of radioactive liquid and gaseous effluents and solid

waste released. Data shall be summarized on a quarterly basis following the
format of Regulatory Guide 1.21, Appendix B, for liquid and gaseous effluents.

‘ ~ Data shall be summarized on an annual basis following the format of

Regulatory Guide 1.21, Appendix B, for solid waste.
[Commitment 3.2.2]

. An assessment of radiation doses to the maximum exposed members of the

public due to the radioactive liquid and gaseous effluents released from the
Station during the previous calendar year. This assessment shall be in
accordance with Step 6.7.2.b. '

. Alist and description of unplanned releases from the site to unrestricted areas,

during the reporting period, which meet the following criteria:

* Unplanned releases that exceeded the limits in Steps 6.2.1 and 6.3.1

* Unplanned releases which require a Condition Report and involve the
discharge of contents of the wrong Waste Gas Decay Tank or the wrong liquid
radwaste release tank

. Unplanned releases from large leaks due to unexpected valve or pipe

failures that result in a quantity of release such that'a-10 CFR 50. 72,

~ Immediate N otlflcatxon.Requlrements fc_)r_ Operatlng Nuclear Power Reactors
~or 10 CFR 50.73, Licensee Event Report System, report is fequired
* Unplanned releases as determined by Radiation Protection Supervision,

which may or may not require a Condition Report

™~
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+ 4. Major changes to radioactive liquid, gaseous, and solid waste treatment FSystems
during the reporting period.

5. Changes to VPAP-2103S Offsite Dose Calculation Manual (Surry) (See
- Step 6.7. 4).

6. A listing of new locations for dose calculations or environmental monitoring
. identified by the land use census (See Step 6.6.2). |

7. A summary of radioactive leaks or sprlls meetmg the followmg criteria:
* The spill or leak must be unintended; :
s The spill or leak must have the potentlal to reach ground water that is or could
be used for drinking water; and - : ‘
~ « The spill or leak must be greater than 100 gallons in volume or the volume
"~ cannot be quantrfred or ‘

* The spill or leak is from the Spent Fuel Pool, Refuelmg Water Storage Tank
(RWST) or some other higher risk system or component as determlned by
Radiological Protection Management; or ,

* The spill or leak was reported as part of the Industry Ground Water Protectron
Initiative voluntary reporting protocol '

b Dose Assessment - Station
1. Radiation dose to individuals due to radioactive liquid and gaseous effluents
~ from the Station during the previous calendar year shall either be calculated in
accordance with this procedure « or’in accordance with Regulatory Gurde 1.109.
Populatron doses shall not be 1ncluded in dose assessments.

2. The dose to the maximum exposed member of the public due to radioactive
liquid and 'gaseOus effluents from the Station and from the ISFSI shall be
incorporated with the dose assessment performed above. If the dose to the

" maximum exposed member of the publrc exceeds twice the lrmrts of 6.23.a.1,
6.2.3.4.2,6.33.a.1,0r6.34.a.1, the dose assessment shall 1nclude the
' contrlbutlon from d1rect radiation. .

L~

3. Meteorologrcal condrtrons during the previOus calendar year or historical
- annual average atmospheric dispersion conditions shall be used to determln/e

gaseous pathway doses.
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NOTE: The Annual Radioactive Efﬂuent RepOrts for Surry Station and S'urry‘ ISFSI are
separate and not submitted as a combined report.

c. Requirement - ISFSI .
L 'Radioactive Effluent Release Report covering operation of the ISFSI during the
previous 12 months of operation shall be submitted within 60 days after
January 1. |

- 2. The ISFSI Radioactive Effluent Release Report shall specify the quantities of
each of the principal radionuclides released to the environment in liquid and in
gaseous effluents. |

3..' Dose Assessment - ISFSI

- Provide such information as may be requlred by the Commission to estlmate
_potential radiation dose commitment to the public resulting from efﬂuent
releases from the ISFSI.

6.7.3 Annual Meteorological Data | : , .
a. Meteorological data collected during the previous year shall be in the form of joint
frequency distributions of wind speed, wind direction, and atmospheric stability. .

b. Meteorological data shall be retained in a file on site and shall be made available to

NRC upon request.

6.7.4 Changes to the ODCM ‘
Changes to the ODCM shall be:

a. Reviewed and approved by SNSOC and Site Vice President before implementation.

" b. Documented Records of reviews shall be retained as Statlon records

Documentatlon shall include;:

1. Sufficient 1nformat10n to support changes together w1th appropriate analyses or

~ evaluations justifying changes. -
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2. A determmatlon that a change w1ll not adversely 1mpact the accuracy or |
' reliability of effluent doses or setpoint calculatlons and w111 maintain the level
of radioactive effluent control required by:
~ + 10 CFR 20 Subpart D
~*40CFR190
~+ 10 CFR 50.36a ’
* 10 CFR 50, Appendix I

c. Submitted to NRC in the form of a complete, legible copy of the entire ODCM as a
part of, or concurrent with the Annual Radioactive Effluent Release Report for the
-period of the report in which any change was made. Each change shall be identified
by inarkings in the margin of the affected pages, clearly indicating the area of the
page that was changed, and shall indicate the date (e.g., month/year) the change was
’ 1mplemented

d. Submitted to NRC in accordance w1th VPAP-2802, Notlflcatlons and Reports.

6 7. 5 Industry Ground Water Protection Initiative
a. Notifications and Reports

1. Informal communication shall be made to State, Loocal and NRC officials by the

end of the next business day for the following:

* Any spill or leak meeting the requirements of 6.7.2.a.7

* Any groundwater sample analysis meeting the requirements 0f6.6.1.b.2

2. A 30-day report shall be submitted to the NRC and a copy concurrently
forwarded to State and Local officials for'any on-site or off-site ground water
sample ahalysis meeting the requirements of 6.6.1.b.2 and having the potential
to reach ground water that is or could be used as a source of drinking water. A

30- day report is only requ1red on the initial dlscovery ofa contammated ground

water plume.

b. Any splll or leak for which an informal notlflcatlon is made in accordance w1th
6 7.5.a shall be summarlzed in the Annual Radioactive Effluent Release Report

¢. Any ground water sample analysis from a ground water source that is not part of the
Radiological Environmental Monitoring Program shall be included in the Annual
Radioactive Effluent Release Report. '
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d. Any ground water sample analysis from a ground water well described in the
Radiological Environmental Monitoring Program shall be included in the Annual
Radiological Environmental Operating Report.

70 RECORDS

7;1 '_The following individual and packaged documents and copies of d‘ny related correépondence
| completed as a result of the performance or implementation of this procedure are records. They
shall be submitted to Records Management in accordance with VPAP-1701, Records
Management. Prior to transmittal to Records Management, the sénder shall assure that:

-« Each record is packaged when applicable.
* QA program requirements have been fulfilled for Quality Assurance records.
.+ Each record is legible, completely filled out, and adequately identifiable to the itefn or
'activity involved. , o
» Each record is stamped, initialed, signed, or otherwise authenticated and dated, as required
by this procedure.

7.1.1 Individual Records .
None

7.1.2 Record Packages

* Records of changes to the ODCM in accordance with Siep 6.7.4
« Records of meteorological data in accordance with Step 6.7.3
* Records of sampling and analyses
~* Records of radioactive méteriz.lls‘and éther effluents released to the environment _

+ Records of preventive maintenance, surveillances, and calibrations

: 72 ‘The following_doéuments 'compvl'eted as a result of the implementation of this procedure are not
Quality Assurance records a'hd_a're not required to be trarisfnitted to Records Management.

"~ ~None
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ATTACHMENT 1
(Page 1'of 1)
‘Radioactive Liquid Effluént Monitoring Instrumentation

Instrument . 4- o : Minimum Action
. - Operable
Channels

1. GROSS RADIOACTIVITY MONITORS PROVIDlNG ALARM
* AND AUTOMATIC TERMINATION OF RELEASE

(a) Radwaste Facility Liquid Effluent Line, ,
RM-RRM-131 , - o ' 1 : 1

2. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE

(a) Circulating Water Discharge Lines, o ,
Unit 1; 1-SW-RM-120 E ' |
~ Unit 2: 2-SW-RM-220 _ ‘
(b) Component Cooling Service Water Effluent Lines,
1-SW-RM-107A -
1-SW-RM-107B
1-SW-RM-107C
1-SW-RM-107D
3 FLOW RATE MEASUREMENT DEVICES-
(a) Radwaste Facility Liquid Effluent Line, ,
Instrument Loop RLW-153 o : ’ 1 ' 1

NN

(NS 2NN (S IR ST (O

ACTION 1:  If the number of operable channels is less than required, effluent releases via this
pathway shall be suspended.

ACTION 2:  If the number of operable channels is less than requlred effluent releases via this
pathway may continue provided that, at least once per 12 hours, grab samples are
collected and analyzed for principal gamma emitters, as defined in Radioactive Liquid
Waste Samplmg and Analysis Program (Attachment 3). When the effluent release via-

: -~ this pathway. continues, then initiate the “Loss of Radloactrve Liquid Effluent
: 'V,-Momtormg Instrumentat1on Sampling: Schedule” attachment in HP 3010. 021
Radroactrve L1qu1d Waste' Sampling and Analysrs
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Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requiremernts

Channel Description

Channél _

Check

Source
Check-

‘ Chahnel

~ Calibration

Channel

unctional Test] -

GROSS - RADIOACTIVITY MONITORS

PROVIDING ALARM AND AUTOMATIC|

TERMINATION OF RELEASE
(a) Radwaste Facility Liquid Effluent Line,
RM-RRM-131 ’

GROSS BETA OR GAMMA RADIOACTIVI-|

TY MONITORS PROVIDING ALARM BUT
NOT PROVIDING AUTOMATIC TERMI-
NATION OF RELEASE

(a) Circulating Water Discharge Lines,

Unit 1: 1-SW-RM-120
Unit 2: 2-SW-RM-220

(b) Component Cooling Service Water
Effluent Lines, :

1-SW-RM-107A
[-SW-RM-107B
1-SW-RM-107C
1-SW-RM-107D

FLOW RATE MEASUREMENT DEVICES
(a) Radwaste Facility Liquid Effluent Line,
Instrument Loop RLW-153

DR .

N/A

N/A




L

DOMINION VPAP-2103S
‘ REVISION 12
PAGE 45 OF 72
ATTACHMENT 3
_ (Page 1 of 3) .
~ Radioactive Liquid Waste Sampling and Analysis Program
Liquid Release Sampling Minimum Analysis{ Type of Activity Lowef Limit of
Type Frequenc Frequenc Analysis Detection (LLD)
P quency quency YIS | (uCi/ml), (Note 1)
T Principle Gamma -7 '
o 1
P - P Emitters (Note 3) 3x10
(Each Batch) | (Each Batch) 3! 1x10°
P _ Dissolved and
Batch Releases (One Batch/M) M Entrained Gases 1x107
. L , _ , | (Gamma Emitters) _
(Note2) P M Composite 3 1x10°
~ (Each Batch) (Note 4) Gross Alpha 1x.107
P Q Composite Sr% and 5r%° 5x10°
(Each Batch) (Note 4) Fe3d 1x10°
Continuous W Composite Principal Gamma 5x 107
- Emitters (Note 6)
- (Note 6) (Note 6) 3 1x10°
. _ : Dissolved and ”
Continuous - . M - ) 5
Releases Grab Sample M Entrained Qases Ix10
. (Gamma Emitters)
(Note 5) - Continuous- M Composite H3 ' 1x IOV“5
(Note6) |  (Note6) GrossAlpha | 1x107
Continuous - |~ Q Composite $1¥ and S0 j 5x107
(Note 6) N (N(;te 6) - Fedd 1x 1070
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Radioactive Liquid Waste Sampling and Analysis Plj_ogram

For a particular measurement system (which may include radiochemical separation):

Where;:
LLD

Sb

E
\%
2.22E+06
Y
A

At

- 4.66 s, ‘
Ee Ve 222E+06 ¢ Y o c=(AAD)

LLD = (8-1)

the “a priori” (before the fact) Lower Limit of Detection (as microcuries

per unit mass or volume) (See Subsection 4.8)

' the standard deviation of the background counting rate or of the counting

rate of a blank sample as appropriate (as counts per minute, cpm)

-the counting efficiency (as counts per disintegration)

the sample size (in units of mass or volume)

- the number of disintegrations per minute (dpm) per microcurie

the fractional radiochemical yield (when applicable)
the radioactive decay constant for the particular radionuclide

the elapsed time between the midpoint of sample collection and time of

" counting

Typical values of E, V, Y and At should be used in the calculation.

Th‘e LLD isan“a priori” (before the fact) limit representing the capability of ameasurement
system and not a “posteriori” (after the fact) limit for a partlcular measurement.

A batch release is the dlscharge of llquld wastes of adiscrete volume Before sampllng for

analyses, each batch shall be isolated, and appropriate m_ethod_s. will be used to obtain a

representative sample for analysis. -

<
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Radloactlve Liquid Waste Sampling and Analysns Program

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Mn™*, Fe*®, Co58 Co60 Zn%, Mo%?, Cs134, 137, cel?, and |

- Ce'* . This list does not mean that only these nuclldes are to be detected and reported.

Other peaks that are measurable and identifiable, at levels exceeding the LLD together
with the above nuclides, shall also be identified and reported.

A composite sample is one in which the quamity of liquid sampled is proportional to the
quantlty of hqu1d waste discharged and for which the method of sampling employed results

‘ina spe01men that is representatlve of the hqu1ds released

A continuous release is the discharge of liquid wastes of a non-discrete volume, e.g., from
a volume of a system that has an input flow during the continuous release.

‘To be representative of the quantities and concentrations of radioactive materials in liquid

effluents, composite sampling shall employ. appropriate. methods which will result in a
specimen representative of the effluent release.
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Radioactive Gaseous Waste Sampling and Analysis Program
Gaseous Release Sampling Fre- ' |Minimum Analjsis' Type of Activity | Lower Limit of ‘
Type quency - Frequency Analysis Detection (LLD)
(uCi/ml), (Note 1)
A. Waste Gas Pr(l;ég l,:,::lia;se Prior to Release | Principal Gamma 1x1 0_4
E Emi X
Storage Tank (Grab Sample) (Each Tank) Emitters (Note 2)
‘ ) ; . _ Principle Gamma . 4
_ R Prior to Release . _
| B. Containment Prior to Release o ‘| Emitters (Note 2) Ex10
Purge (Grab Sample) | (Each PURGE) | H 1x 10
C. Ventilation - Weekly Weekl Principle Gamma 4
(1)Process Vent (Grab Sample) - eexy Emitters (Note 2) 1x10 :
(2)Vent Vent #1 3 i
@)Vent Vent#2 | ~ (Note 3) . .(Note 3) H 1x 10
(4)SRF Vent '
_ g ' 1131 12
Continuous | Weekly (Note 5) _ Ix10
Ch 1 Sampl
(Note 4) (Charcoal Sample) 1133 1x10°10
Continuous’ Weekly (Note 5) | Principal Gamma 1x 10711
All Release (Note 4) Particulate Sample| Emitter (Note 2) A
: Conti Weekly
Types as listed ?Nno:;luz;l § Composite Gross - Alpha 1x 10711
¢ Particulate Sample
in A, B, and C m Quarterly
ngtl:lugus Composite sr3? and Sr20 1x10
oted) Particulate o
- Continuous . .. | Noble Gases Gross ¢
o Noble Gas Monitor|- =~~~ - 6
(Note 4) e ot ‘Beta and Gamma x10
o Ule, | Principle Gamma 4
o - Weekl . Weekly . ST M ,
Condenser Air e.e Y _ i Emitters (Note 2) ; Ix10
. Grab Sample N 3 .
Ejector (Note 3) (Note 3) H 1x10
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~ Radioactive Gaseous Waste Sampling and Analysis Program

Gaseous Release Sampling Minimum Analysis| Type of Activity | Lower Limit of -
' Type Frequency Frequency Analysis Detection (LLD)
(nCi/ml), (Note 1)
Prior to Release | Prior to Release Prmmple‘: Gamma 1x10*
Emitters
(Grab Sample). | (Each Release) B 1x10°
| | T -11
Continuous - | Charcoal Sample I Ix10
(Noté 4) (Note 6) 133
, 1 -10
Containment S ‘ 1x10
Continuous Particulate Sample | Principal Gamma _ _10
_Hog Depres- (Note 4) (Note 6) Emitter (Note 2) 1x10
surization thtinﬁdus --|Composite Particu-| : o
(Note 4) late Sample Gross Alpha 1x10710 -
(Note 6)
Continuous Composite Particu- : :
) (Note 4) - late Sample S8 and Sr?° 1x 10710
o ‘ (Note 6) ' : '
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‘Radioactive Gaseous Waste Sampling and Analysis Program

NOTE 1: For a particular measurement system (which may include radiochemical separation):

Where:
LLD

Sb

E
%
2.22E+06
Y
A

At

‘ 4.66 S
LLD = -~ (10-1)
: Ee Ve 222E+06 e Y o e~(AAD)

the “a.priori” (before the fact) Lower Limit of Detection as defined above

(as microcuries per unit mass or volume) (See Subsection 4.8).

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm).

the counting efficiency (as counts pef disintegrzition),

the sample size (in units of mass or volume).

the number of disintegrations per minute (dpm) per microcurie.
the fractional radiochemical yield (when applicable).
the radioactive decay constant for the particular radionuclide.

the elapsed time between the midpoint of sample collection and time of

counting.

Typical values of E, V, Y and At should be used in the calculatidh.

The LLD is an “a priori” (before the 'féict) limit fepresénting the capability of 2 measurement

- system and not a “posteriorif’ (after the fact) lirf;it for a particular measurement.
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Radioactive Gaseous Waste Sampling and Analysis Program

NOTE 2: The principal gamma emitters for which the LLD specification applies exclusively are the

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

following radionuclides: Kr®7, Kr%8, Xe!33, Xe!33™ Xe!33, Xe!39™ and Xe!?® for gaseous
emissions and Mn>*, Fe>?, Co58 Co60 Zn%, Mo”?, Cs'34, Cs137 Ce141 and Ce'# for
particulate emissions. This llst does not mean that only these nuchdes are to be detected and
reported. Other nuclides with half lives greater than 8 days, that are measurable and
identifiable at levels exceeding the LLD, together with the above nuclides, shall also be |
identified and reported.

Sampling and analysis shall also be performed following shutdowﬁ; start-up, and whenever
a thermal power change exceeding 15 percent of the rated thermal power occurs within any
one-hour period, when: '

a. Analysis shows that the dose equxvalent I131 concentration in the primary coolant has
increased more than a factor of 3; and

-b. The noble gas activity monitor shows that effluent activity has increased by more than

~afactor of 3.

The ratio of thé sample flow rate to the sampled-stream flow rate shall be known for the
period covered by each dose or dose rate calculation made in accordance with
Steps 6.3.1, 6.3.3, and 6.3 .4.

Samples shall be changed at least once per seven days and analyses shall be completed
within 48 hours after changing (or after removal from sampler). Sampling shall also be
performed at least once per 24 hours for at least seven days following each shutdown, start-
up, or thermal power change exceeding 15 percent of rated thermal power in one hour, and
analyses shall be completed within 48 hours of changing. When sér_nples collected for 24 -
hours are analyzed, the corresponding LLDs may be increased by a factor of 10. This
requirement applies if: |

a. Analysis shows that the dose equivalent 143!

increased by a factor of 3; and

concentration in the primary coolant has

b. Noble gas monitor shows that effluent activity has increased more than a factor of 3.

To be representative of the quantities and concentrations of radioactive materials in gaseous
effluents, composite sampling shall employ appropriate methods that will result in a ’

specimen representative of the effluent release.
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Radioactive Gaseous Effluent Monitoring Instrumentation

4 MINIMUM
'INSTRUMENT = .=~ . OPERABLE ACTION
: CHANNELS '

1. PROCESS VENT SYSTEM ' ,
(a)  Noble Gas Activity Monitor - Providing Alarm and
Automatic Termination of Release: 4
1-GW-RM-130B : ' 1 : : 1
(b) Iodine Sampler:
Continuous HP Sampler, or ,
1-GW-RM-130-1 (NOTE 1) . o1 ' 2
In-Line Particulate / Iodine Sampler ‘
(c) Particulate Sampler: :
-Continuous HP Sampler, or :
1-GW-RM-130-1 (NOTE 1) - B 1 2
In-Line Particulate / Iodine Sampler ' - '
(d) Process Vent Flow Rate Monitor; o
1-GW-FT-100 ' 1 3

(e) Sampler Flow Rate Measuring Device: )
HP Sampler Rotometer or MGPI Flow Rate Measuring - L 3
Device

2. CONDENSER AIR EJECTOR SYSTEM\ :
(a)  Gross Activity Monitor: - . ‘ o :
1-SV-RM-111 : : | S 1

2-SV-RM-211 . 1 1
(b)  Air Ejector Flow Rate Measuring Device:
Unit 1: 1-VP-FI-1A 1 - 3
" . 1-VP-FI-1B ' 1 3
Unit 2: 2-VP-FI-1A ' 1 3
2-VP-FI-1B 1 3
3. VENTILATION VENT SYSTEM
(a) Noble Gas Activity Monitor: o
SRF: RRM-101 S , 1 :
SPS: Vent #1, 1-VG-RM-104 : 1 1
Vent #2, 1-VG-RM -110, or | |
1-VG-RM-131B
(b) lodine Sampler: ' _
SRF: RRM-101 - b 2
" SPS: Vent #1, 1-VG-RM-104 (NOTE 2) ' o . 2
Vent #2, Continuous HP Sampler, or )
1-VG-RM-131-1 (NOTE 1) . 1 2

In-Line Particulate / Iodine Sampler
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Radioactive Gaseous Effluent Monitoring Instrumentation
_ ' ‘ MINIMUM
INSTRUMENT : OPERABLE ACTION
‘ : CHANNELS
(c) Particulate Sampler:
SRF: RRM-101 1 .2
SPS: Vent #1, VG-RM-104 (NOTE 2) - ' | 2
Vent #2, HP Continuous Sampler, or ' '
1-VG-RM-131-1 (NOTE 1) 1 ] 2
: In-Line Particulate / Iodine Sampler '
(d) Ventilation Vent Flow Rate Monitor:
SRF: 01-RHV-FT-156 » : ! 3
SPS: Vent #1, 1-VS-FT-119 _ o 1 3
Vent #2, 1-VS-FT-116 SR 3
(e) Sampler Flow Rate Measuring Device: . -
SRF: RRM-101 ' , ‘ 1 _ 3
SPS: Vent #1, 1-VG-RM-104 (NOTE 2) 1 3
Vent #2, HP Sampler Rotometer or - ] 3
MGPI Flow Rate Measuring Device

NOTE 1: The mark number listed refers to the entire radiation monitor skid which includes pérticulate, icdine,

and noble gas components.

NOTE 2: Vent# 1, 1-VG-RM-104, HP continuous sampler pump atitomatically maintains isokinetic sample

ACTION I:

ACTION 2:

ACTION 3:

flow when changes in stack flow are detected. Isokinetic sample flow adjustment can take
15 - 20 minutes. [Commitment 3,2.3]

If the number of operablé channels is less than required, efflueit releases via this path may continue
provided that the best efforts are made to repair the channel and that grab samples are taken at least once
per 12 hours and these samples are analyzed for gross activity within 24 hours. When the effluent release
via this pathway continues, then initiate the “Loss of Radioactive Gaseous Effluent Monitoring
Instrumentation Sampling Schedule” attachment in HP-3010.03 1, Radioactive Gaseous Waste Sampling
and Analysis. [Commitment 3.2.4]

If the number of operable channels is less than required, effluent releases via this pathway may continue

-provided that the best efforts are made to repair the channel and that the samples are continuously

collected with auxiliary sampling equipment within 12 hours after the initiation of this ACTION
statement as required in Radioactive Gaseous Waste Sampling and Analysis Program (Attachment 4).
[Commitment 3.2.4] '

If the number of operable channels is less than required, effluent releases via this pathway may continue
provided the flow rate is estimated at least once per 4 hours.
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CHANNEL
DESCRIPTION

' (CHANNEL

CHECK

SOURCE
CHECK

" CHANNEL
CALIBRATION

CHANNEL
FUNCTIONAL
- TEST

I.

()

PROCESS VENT SYSTEM
(a) Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release
1-GW-RM-130B

Iodine Sampler (NOTE 1)

Process Vent Continuous HP
“Sampler, or 1-GW-RM- 130-1
In-Line Particulate / Iodine Sampler
Particulate Sampler (NOTE 1)
Process Vent Continuous HP'
Sampler or I-GW-RM- 130-1
In-Line Particulate / lodine Sampler
Process Vent Flow Rate Monitor
1-GW-FT-100

Sampler Flow Rate Measurmg
Device

HP Sampler Rotometer, or

MGPI Flow Rate Measuring Device

(®)

)

(&)

N/A

N/A
N/A

N/A
N/A

‘N/A

N/A

N/A

N/A

N/A

N/A
N/A

CONDENSER AIR EJECTOR SYSTEM
(a) Gross Activity Monitor
Unit 1: 1-SV-RM-111.
Unit 2: 2-SV-RM-211
(b) Air Ejector Flow Rate Measuring
Device
Unit 1: 1-VP-FI-1A
1-VP-FI-1B
Unit 2: 2-VP-FI-1A
2-VP-FI-1B

NA |

N/A

VENTILATION VENT SYSTEM
(a) Noble Gas Activity Monitor
SRF: RRM-101
SPS: 1-VG-RM -110
1-VG-RM -131B

1-VG-RM-104
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CHANNEL
DESCRIPTION

CHANNEL
CHECK

SOURCE
CHECK

CHANNEL
CALIBRATION

CHANNEL
FUNCTIONAL

(b) Todine Sampler (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / Iodine
Sampler ’

(©), Particulate Sampler (NOTE 1)

SRF: RRM-101

SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / lodine

Sampler
(d) Ventilation Vent Flow Rate Monitor

SRF:01-RHV-FT-156

SPS: Vent #1, 1-VS-FT-119
Vent #2, 1-VS-FT-116

(e) Sampler Flow’ Rate Measuring
Device (NOTE 1)
SRF: RRM-101 _
SPS: Vent #1, 1-VG-RM-104
Vent #2, HP Sampler Rotometer
or MGPI Flow Rate Measuring

Device

U ogouU

N/A

N/A

N/A .

N/A
N/A
N/A
N/A

N/A

N/A

= A X

SIA

TEST

N/A

N/A

N/A

N/A
N/A
N/A

N/A

NOTE 1:The mark ﬁumbérs listed above in 1(b), 1(c), 3(b), 3(c), and 3(e) refer to the gaseous
effluent radiation monitor with which the iodine and particulate samplers and the flow

rate measuring devices are associated. The listed mark numbers do not refer to the

particulate radiation monitor.
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Exposufe Pathway
and/or Sample

Number of Sample and
Sample Location

Collection
Frequency

- Type and ¥requency of
’ Analysis

1. DIRECT
RADIATION

About 40 Routine Monitor-
ing Stations to be placed as
follows: ‘
1) Inner Ring in general
7 area of site boundary
with station in each -
sector
2) Outer Ring 6 to 8 km
from the site with a
station in each sector
3) The balance of the 8
dosimeters should be
placed in special interest
“areas such as population
centers, nearby
residents, schools, and
in 2 or 3 areas to serve as
controls

Quarterly

GAMMA DOSE

Quarterly

2. AIRBORNE

Radioiodines and
Particulate's

Samples from 7 locations:

a) 1 sample from close to
the site boundary
location of the highest
calculated annual
average ground level

. D/Q-

b) 5 sample locations 6-8
km distance located in a
concentric ring around
the Station -

¢)" 1 sample from a control
location 15-30 km

“distant, providing valid |

Continuous "
‘Sampler
operation with
sample collection
weekly

background data

Radioiodine Canister
1131 Analysis Weekly

Particulate Sampler

Gross beta radioactivity
analysis following filter
change; '

Gamma isotopic analysis
of composite (by

location) quarterly
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Radiological Environmental Monitoring Program
Exposure Pathway | Number of Sample and Collection Type and Frequency of
and/or Sample Sample Location Frequency ' Analysis
3. WATERBORNE ' s '
. 2) 1 sample upstream Gamma isotopic analysis
‘ : monthly;
a) Surface b) 1 sample downstream Monthly Sample Composite for tritium analysis
quarterly
. : \ . Gamma isotopic and tritium
b) Ground Sample from 1 or 2 sources Quarterly

analysis quarterly

¢) Sediment from
shoreline

a) 1 sample upstream

b) 1 sample downstream

Semi-Annually

Gamma isotopic analysis semi-

| annually

dy Silt

“a) | sample upstream

b) 1 sample downstream

Semi-Annually

Gamma isotopic analysis semi-
annually '

4. INGESTION

a) Milk

a) 2 samples from milking
animals in the vicinity of
the Station. (NOTE 1)
b) - I sample from milking
- animals at a control
location (~15-30 km
distant). (NOTE 2)

_ Monihly

Gamma isotopic and 13! anal-
ysis monthly

. b) Fish and

Invertebrates

a) 2samples of oysters in the
vicinity of the Station

Semi-Annually

Gamma isotopic on edibles

'b) - 4 samples of clams in the

vicinity of the Station

-Semi-Annually

Gamma isotopic on edibles

¢) 1 sampling of crabs from
the vicinity of the Station

Annually

Gamma isotopic on edibles

' d) 1 sampling of 2 different

species from the discharge
canal (catfish, white perch,
eel)

Semi-Annually

Gamma isotopic on edibles

NOTE 1:

\

If milk sampling cannot be perfdrmed, use item 4.¢)d). Milk sampling cannot be performed

when there are no milk sampling locations in the vicinity of the Station.

NOTE 2:

If milk sampling from a control location cannot be performed, use item 4.c)e). Milk

sampling cannot be performed when there is no milk sampling location ~ 15 - 30 km

distant.
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Radiological Environmental Monitoring Program
Exposure Pathway | Number of Sample and Collection Type and Frequency of |
and/or Sample Sample Location Frequency - Analysis
4. INGESTION
(Continued)
a) 1 sample corn S Gamma isotopic on edible
b) 1 sample soybeans Annually portion P o
c) 1 sample peanuts ‘
d) 1 sample of a broadleaf
vegetation grown
nearest in each of two
different available
offsite locations
(sectors) with the
¢) Food Products highest annual average | - -
: ground level D/Qs, if Monthly, if |, . isotopic and 113!
milk sampling is not available, or at analysis
performed. - harvest ‘
e) 1 sample of a broadleaf ’
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Environmental Sampling Locations
SAMPLE LOCATION DISTANCE | DIRECTION REMARKS
MEDIA ' (MILES) '
Air Charcoal and | Surry Station - (SS) 03 NNE
Particulate Hog Island Reserve (HIR) 2.0 NNE
Bacons Castle (BC) 4.5 SSW
Alliance (ALL) 5.1 WSW_
Colonial Parkway  (CP) 3.8 NNW
BASF (BASF) 5.1 ENE
" | Fort Eustis (FE) 4.9 ESE
Newport News (NN) 19.3 SE Control Location
Environmental | Control - | (00) Onsite *
TLDs West North West (02) 0.2 - WNW Site Boundary
Surry Station Discharge 04 NW Site Boundary
' - (03) .
North North West  (04) 0.2 NNW Site Boundary
North - 05) 03 N Site Boundary
North North East (06) 0.3 NNE Site Boundary-
North East ©(07) .03 NE Site Boundary
East North East (08) 0.4 ENE Site Boundary
East Q9 0.3 E Site Boundary
West (10). 0.1 W Site Boundary
West South West ~ (11) 04 WSW Site Boundary
South West' | (12) 0.3 SW Site Boundary
South South West  (13) 0.3 SSW Site Boundary
South ' - (14) 0.4 S Site Boundary
South South East  (15) 0.6 SSE Site Boundary
South East (16) 0.9 SE Site Boundary
Station Intake (18) 1.6 ESE Site Boundary
Hog Island Reserve (19) 2.0 NNE Near Resident

'
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Environmental Sampling Locations l
SAMPLE LOCATION DISTANCE | DIRECTION REMARKS l
MEDIA ' (MILES) '
Environmental | Bacon’s Castle 20) 4.5 - SSW Approx. 5 miles l
TLDs ~ |Route 633 Qe | 49 SW - | Approx. 5 miles
Alliance (22) | 5.1 . WSW Approx. 5 miles
Surry (23) 7.7 WSW Population Center. l
Route 636 and 637 (24) . 4.0 w | Approx. 5 miles
Scotland-Wharf (25) 5.0 ’ WNW Approx. 5 miles . :
Jamestown (26) |- 63 NwW Approx. 5 miles
Colonial Parkway  (27) 38 NNW | Approx. 5 miles .
Route 617 and 618 (28) | 4.9 NNW Approx. 5 miles |
Kingsmill 29 | 46 TN | Approx. 5 miles l
Williamsburg - (30) 78 N Population Center
| Kingsmill North . (31) 55 NNE Approx. 5 miles
Budweiser (32) 5.8 NNE' | Population Center .
Water Plant 33y ] 50 NE. . |Approx.5 miles
BASF (34) . 5.1 ENE Approx. 5 miles l
Lee Hall (35) | 7.1 '+ ENE Population Center
) Goose Island (36) 5.1 E Approx. 5 miles l
Fort Eustis . (37) 49 ESE Approx. 5 miles
Newport News (38) | . 193 SE Population Center l
James River Bridge (39) 171 - SE - | Control
Benn’s Church = (40) | 170 SSE Control
Smithfield .41 134 | SSE Control l
Rushmere 4y | 53 'SSE | Approx. 5 miles
: Route 628 (43) 51 S Approx. 5 miles .
Milk Epp’s _ 4.8 SSw
Colonial Parkway - 3.7 ' NNW l
Williams ’ 27.5 S Control Location :
i
i
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Environmental Sampling Locations
SAMPLE LOCATION DISTANCE | DIRECTION REMARKS
MEDIA , " (MILES)
Well Water Surry Station ’ | Onsite**
Hog Island Reserve 2.0 NNE
Construction Site 0.3 E Onsite***
Crops (Corn, Slade’s Farm 32 - S
Peanuts,
Soybeans) Brock’s Farm 3.8 S
River Water Surry Discharge 0.4 NW
(Monthly) Scotland Wharf 49 WNW | Control Location
Sediment’ Chickahominy River 11.2 WNW | Control Location
(Silt) Surry Station Discharge 1.3 - NNW.
Clams Chickahominy River 11.2 WNW .| Control Location
Surry Station Discharge 13 NNW |
Hbg Island Point 24 NE
‘ Lawne’s Creek 24 " SE ,
Oysters Point of Shoals " 6.4 SSE -
" Mulberry Point 4.9 ESE
| Crabs Surry-Station Discharge 13 NNW
Fish Surry Station Discharge 1.3 NNW
Shoreline Hog Island Reserve 0.6 N
Sediment : _
Chickahominy River 11.2 WNW Control Location
* " Onsite Location - in Lead Shield
*x Onsite sample of Well Water taken from tap-water at Surry Environmental Building'
**% . Onsite sample of Well Water taken from tap-water at Surry Training Center
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Detection Capabilities for Environmental Sample Analysis
LOWER LIMIT OF DETECTION (LLD)
Analysis Water ‘Airborne. | Fish - Milk Food - | Sediment
(NOTE 2) (pCiN) Particulate | (pCi/kg) | = (pCil) Products | (pCi/kg)
" or Gases (wet) L (pCi/kg) (dry)
(pCi/m3) " (wet)
Gross beta . 4 0.01 .
H-3 2,000 '
Mn-54 15 130
Fe-59 30 260 -
Co-58, 60 15 130
. Zn-65 30 - 260
Zr-95 30
Nb-95 15
I-131 (NOTE 3) 1 0.07 A 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 - 80 180
Ba-140 60 60
La-140 15 15
NOTE 1:

Required detection capabilities for thermoluminescent dosimeters used for environmental
measurements are given in Regulatory Guide 4. 13 '

This list does not mean that only these nuclides are to be detected and reported Other peaks

that are measurable and identifiable, together with the above- nuchdes shall also be
identified and reported. \ |

NOTE 3:

water samples is 10 pCi/l.

LLD for the ground (drinking) water samples The LLD for the surface (non- drmkmg)
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~ LOWER LIMIT OF DETECTION (LLD)

NOTE 1: For a particular measurement system (which may include radiochemical separation):

Where:

LLD
sb

.
v
2.22E+06
Y

A

At

4.66 Sy |
Ee Ve 222E+06e Y o c~(AAD)

LLD = (24-1)

the “a priort” (before the fact) Lower Limit of Detection as defined above

~ (as microcuries per unit mass or volume) (See Subsection 4.8)

the standard deviation of the background counting rate or of the counting

rate of a blank sample as apprppriate i(as counts per minute, cpm)
the counting efficiéncy (as counts per disinteération)

the sample size (in units of mass or volume) '

the number of disintegrations per minute (dpm) per microcurie
the fractional radiochemical yield (when applicable).

the radioactive décay constaﬁt for the particularl radionuclide

the elapsed time between sample collection (or end of the sample
collection period) and time of counting (for environmental samples, not
plant effluent samples)

Typical values of E, V, Y and At should be used in the calculation.

The LLD is an “a priori” (before the fact) limit representing the capability of a measurement
system and not a “posteriori” (after the fact) limit for a particular measurement.
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Fish

Analysis Water - Airborne . Milk Food Products
(pCiM Particulate or | (pCi/kg, wet) ~ (pCiMy (pCi/kg, wet)
Gases (pCi/m3) '
H-3 20,000*
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn-65 300 20,000
Zr-Nb-95 400
[-131 2% © 09 3 100
Cs-134 . 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140" - - 200 300

*Repérting level for the ground (drinking) water samples requircd by Radiological
Environmental Monitoring Program (Attachment 7). The reporting level for the surface (non-
drinking) water samples required by Attachment 7 is 30,000 pCi/l for H-3 and

20 pCi/l for 1-131
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Meteorological, Liquid, and Gaseous Pathway Analysis

METEORLOGICAL ANALYSIS

Purpose

The purpose of the meteorological analysis was to determine the five (5) year average X/Q and

'DJ/Q values at critical locations around the Station for ventilation vent (ground level) and

- process vent (mixed mode) releases. The five year avérage X/Q and D/Q values are used in the

dose pathway analysis to determine both the maximum exposed individual at site boundary and .

.member of the public. -

Meteorological Data, Parameters, and Methodology‘ -
A five (5) year average of representative onsite meteorological data for the period January 1,
1992 through December 31, 1996, is used in the gaseous effluent dose pathway calculations.

This data includes wind speed, wind direction, and differential temperature for the purpose of

determining joint frequency distributions for those releases characterized as ground level (i.e.,

ventilation vent), and those characterized as mixed mode (i.e., process vent). The portions of
release characterized as ground level were based on AT{53 9128 2f; and 28.2 foot wind data, -
and the portions characterized as-mixed mode were based on AT 58 9f.28.2f and 158.9 ft wind
data.

X/Qs and D/Qs were caléulated using the PC version of NRC computer code “XOQDOQ -
Program for the Meteorological Evaluation of Routine Effluent Releases at Nuclear Power
Stations”, Version 2.0, provided in NUREG-0324. The code is based upon a straight line
airflow model implementing the assu'mptions outlined in Section C (excluding Cla and C1b)
of Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors.”

The open terrain adjustment factors were applied to the X/Q values as recommended in
Regulatory Guide 1.111. The site region is characterized as flat terrain such that open terrain

correction factors are considered appropriate. The ground level ventilation vent release

calculations included a building wake correction based on a 1516 m?2 containment minimum

cross-sectional area. The effective release height used in mixed mode release calculations was

based on a process vent release height of 131 ft, and plume rise due to momentum for a vent

‘diameter of 3 in. with plume exit velocity of 100 ft/sec.
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Ventilation vent, and vent releases other than frorh the process vent, are considered ground
level as specified in Regulatory Guide:1.111 for release points less than the height of adjacent
solid structures. Terrain elevations were obtained from Surry Power Station Units 1 and 2
Virginia Electric and Power Company Updated Final Safety Analysis Report Table 11A-8. -

X/Q and D/Q values were calculated for the nearest site boundary, residence, milk-cow,
discharge bank, and vegetable garden by sector for process vent and ventilation vent releases.

According to the definition for short term in NUREG-0133, “Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Stations,” October, 1978, some gaseous

releases may fit this category, primarily waste gas decay tank releases and containment purges.

However, these releases are considered long term for dose calculations as past releases were

- both random in time of day and duration as evidenced by reviewing past release reports.
Therefore, the use of annual average concentrations is appropriate according to NUREG-0133.

Results . - ‘ ‘

The X/Q value that would result in the maximum total body, skin, and inhalation exposure for
ventilation vent releases was 6.0E-05 sec/m? at a site boundary location 532 meters NNE
sector. For process vent releases, the site boundary X/Q value was 3.7E-07 sec/m3 at a
location 565 meters WSW sector. The discharge canal bank X/Q value that would result in the
maximum inhalation exposure for ventilation vent releases was 1.6E-04 sec/m3 at a

location 290 meters NW sector. The discharge canal bank X/Q value for process vent

~ was 6.9E-07 sec/m3 at a location 290 meters NW sector.
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The grasé-cow-milk pathwziy analysis, which is performed to derive the maximum exposure
from '3 1, 1133, and from all radionuclides in particulate form with half-lives greater than eight
days, is based on the dairy location indicated by the 1996 Land Use Census. The D/Q value
from ventilation vent releases that would result in the maximum exposure was 2.5E-10 per m?2
at a location 5873 meters NNW sector: For process vent releases, the D/Q value was 1.4E-10
per m? at a location 7788 meters SSW sector. For tritium, the X/Q value from ventilation vent
releases that would result in-the maximum exposure for the grass-cow-milk pathway

was 1.5E-06 sec/m3 at a locations 5873 meters NNW sector, and 7.0E-08 sec/m3 for process
vent releases at a location 7788meters SSW sector. The inhalation pathway is the only other
patﬁway existing at this location. Therefore, the X/Q values given for tritium also apply for the
inhalation pathway. A |

LIQUID PATHWAY ANALYSIS

Purpose

The purpose of the liquid pathway analysis was to determine the maximum exposed member
of t'he public in unrestrictcd areas as a result of radioactive liquid effluent releases. The analysis
included a determination of most restrictive liquid pathway, most restrictive age group, and

critical organ. This analysis is required for Subsection 6.2, Liquid Radioactive Waste
Effluents. o ' 3

Data, Parameters, and Methodology

_Radioactive liquid effluent release data for the years 1976, 1977, 1978, 1979, 1980, and 1981
were compiled from the Surry Power Station effluent release reports. The data for each year,
along with appropriate site specific parameters and default selected parameters, were entered
into the NRC computer code LADTAP as described in NUREG-0133. |



DOMINION - - ©© VPAP2103S

23 .

REVISION 12
PAGE 68 OF 72

ATTACHMENT 11
(Page 4 of 8)
Meteorological, Liquid, and Gaseous Pathway Analysis

Liquid radioactive effluents from both units are released to-the J ames River via the discharge
canal. Possible pathways of exposure for release from the Station include ingestion of fish -
and invertebrates and shoreline activities. The irrigated food pathway and potable water
pathway do not exist at this location. Access to the discharge canal by the general public is
gained two ways: bank fishing, controlled by the Station and limited to Dominion employees
or guests of employees, and by boat as far upstream as the inshore end of the discharge canal
groin. It has been estimated that boat sport fishing would be performed a maximum of 800

hours per year, and that bank fishing would be performed a maximum of 160 hours per year.

For an individual fishing in the discharge canal, no river dilution was assuméd for the fish

pathway. For an individual located beyond the discharge canal groins, a river dilution factor of

~ 5 (i.e. a mixing ratio of 0.2) was assumed as appropriate aécording to Regulatory Guide 1.109,

Rev. 1, and the fish, invertebrate, and shoreline pathways were considered to exist. Dose
factors, bioaccumulation factors, shore width factors and usage terms for shoreline activities
and ingestion of fish and invertebrates are included in the Canberra Source Code file. Dose to
an individual fishing on the discharge bank was determined by m_ultiplyihg the annual dose
vcalculated with LADTAP by the fractional year the individual spent fishingi in the éanal.

Results

For the yeafsr“l 976, 1977, 1979, 198>0,'and 1981, the invertebrate pathway resulted in the largest
dose. In 1978 the fish pathway resulted in fh_e largest dose. The maximum exposed member of
the public was determined to utilize the James River. The critical age group was the adult and
the critical organ was either the thyroid or GI-LLI. The ingestion dose factors, which include
the fish and invertebrate pathways, are calculated for total body and variousicritical organs.
Validation of the limiting age group and criti_ceil organ is performed 'by'Canberra’s liquid
effluent dose calculation program using the data, pafameters, and fnethodo‘logy provided in the
Canberra Source Code file.
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GASEOUS PATHWAY ANALYSIS :

Purpose

Gaseous: efﬂuent pathway an'alyses are performéd to determine the location that would result

in the maximum doses due to noble gases, for use in demonstratlng compllance with

- Steps 6.3.1.a.and 6.3.3.a. The analyses includes a determination of the locatlon pathway; and

1131

1'33, tritium, and for all radionuclides in particulate form with half-lives greater than eight days

for use in demonstratlng compliance with Step 6.3.4.a. In addition, the analyses includes a

determination of the critical organ, maximum age group, and sector locatlon of an exposed

individual through the ‘inhalation pathway from 113l I133 tritium, and particulates to

demonstrate compliance with Step 6.3.1.a.”

Data, Parameters, and Methodology

Five year average X/Q values were calculated, as descrlbed in Section 1 of this attachment, for

the nearest site boundary in each directional sector and at other critical locatlons accessible to

- the public inside site boundary. The largest X/Q value was determined to be 6.0E-05 sec/m3
‘at site boundary for ventilation vent releases at a location 532 meters NNE direction,

and 3.7E-07 sec/m?3 at site boundary for process vent releases at a location 565 meters WSW
'dir'ection The maximum doses to total body and skin, and air doses for gamma and beta

- radiation due o noble gases would be at these site boundary locations. The doses from both

release pomts are summed in calculatlons to calculate total max1mum dose

6. 3 1.a.2 dose limits apply specifically to the inhalation pathway Therefore the locations and

+ X/Q values determined for maximum noble gas doses can be used to determine the maximum _

dose from I'3!, 1133 tritium, and for all radlonuchdes in particulate form with half-lives greater
than 8 days for the inhalation pathway.
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The maximum exposed individual for IOCFR50 Appendix I compliance could be at any of the
following locations: site boundary, nearest resident, nearest milk-cow, or nearest vegetable
garden, using the 1996 Land Use Census data. Therefore, ventilation vent and process vent
X/Q and D/Q values for these selected receptdfs are included in the gaseous effluent dose
pathway analyses. Ground plane, inhalation,‘.cow-nvlilk, and vegetable garden pathways are
active with the exception of the infant age group, which is not active for the vegetable garden
pathway. Otherwise, all age groups are evaluated at these locations. The data, parameters, and
methodology of R. G. 1.109, Rev. 1, and NUREG-0133 are used in the gaseous effluent dose
: pathway analyses. :

- The gamma and beta dose factors KWV, Livv, Miyy, and Njyy for ground level releases and the
- gamma and beta dose factors Kjpy, L,pv, M,pv, and Njpy for mlxed mode releases are included
in the Canberra Source Code file.

Inhalation pathway dose factors Pjyy and Pjpy are calculated psing the following equation:

. 7/

P, mrem/yr pér Ci/m® =K’ (BR) DFA; (28-1)
where: o :
K’ =a constant of unit conversion, 1E+12 pCi/Ci

BR =the breathing rate of the partlcular age group, m 3/yr from Table E-5, Regulatory Guide
1.109, Rev.1 '

DFAj=the critical organ inhalation dose factor for partlcular age group for the 1th radionuclide,
in rnrem/pC1 '

| Parameters used above ‘were. obtamed from NUREG 0133, R. G 1. 109 Rev. 1, and
LADTAP I, NUREG/CR 1276

It was determmed that the member of the: puBlic Witlﬁn site boundary would be iising the

, dlscharge canal bank- for flshmg a max1mum ‘of 160 hours per year. The maximum five year
average. X/Q at this location was determmed tobe 1.6E- 04 sec/m3 at 290 meters NW dlrectlon
Active pathways are ground plane and inhalation, and all age groups are evaluated for thls

pathway analysis.
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The RM;W and RMjpy dose factors, except for tritium, are calculated using the following

equation: -
Qr(U,,) _ -Aity
RM, = K ——2°F_ ()(DFL) fpls (' fpfse ™™ it (28-2)
7"1+)”w Y Y
P s

where:

K’ =a constant of unit conversion, 1E+12 pCi/Ci
Qr =cow’s consumption rate, 50, in Kg/day (wet weight)

Ujap=infant milk consumption rate, 330, liters/yr

. Yp =agricultural productivity by unit area of pasture feed grass, 0. 7 Kg/m2

- Ys =agricultural productivity by unit area of stored feed 2.0, in Kg/m? .

Fm =stable element transfér coeff1c1ents

r =fraction of deposrted activity retained on cow’s feed grass, 1.0 for radioiodine, and 0.2
for particulates

DFL;=critical organ ingestion dose factor for the ith radionuclide for the particular age group,
in mrem/pCi

" Ai =decay constant for the ith radionuclide, in sec-!

Aw = decay constant for removal of activity of leaf and pl‘ant surfaces by weathering, 5.73E-07
sec! (corresponding toal4 day half-life) '

.-t =transport time from pasture to cow, to mxlk to receptor 1.73+05, in seconds

th = transport time from pasture to harvest to cow, to mllk toreceptor, 7.78E+06, in seconds, "

fp = fractron of year that cow is on pasture, 0.67 (drmensronless) 7 78E+O6 in seconds S
fs = = fraction of cow feed that is pasture grass while cow is on pasture, 1 O dimensionless

Parameters used above were obtamed from NUREG- 0133 and Regulatory Guide 1.109, Rev.1,
and LADTAP II, NUREG/CR 1276. '
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Since the concentration of tritium in milk is based on the airborne concentration rather than the -

deposition, the following equation is used:

Ry = K’K”’FmQFUap(DFLm) [0_75(0,5/}1)] | (283)

where:

K’’’=a constant.of unit conversion 1E+03 gm/kg

H =absolute humidity of the atmosphere, 8.0, gm/m3

~ 0.75=the fraction of total feed that is water

0.5 =the ratio of the specific activity of the feed grass to the atmospheric water

Other parameters have been previously defined.

The inhalation pathway dose factors RIIVV and Rljpy were calculated using the following
equation:

RI; mrem/yr per Ci/m> =K’ (BR) DFA; (289

where:

K’=a constant of unit conversion, 1E+12 pCi/Ci
BR=breathing rate of the particular age group, m3/yr

DFAj=critical organ inhalation dose factor for partlcular age group for the ith radionuclide, in
mrem/pC1

Parameters used above were obtained from NUREG- 0133 R. G. 1.109, Rev. 1 and
LAPTAPII, NUREG/CR 1276
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10 PURPOSE

2.0

The Offsite Dose Calculation Manual (ODCM) establishes requirements for the Radioactive
Effluent and Radiological Environmental Momtormg Programs. Methodology and parameters
are provided to calculate offsite doses resulting from radioactive gaseous: and liquid effluents,
to calculate gaseous and liquid effluent momtormg alarm/tnp setpoints, and to conduct the
Environmental Monitoring Program. Requlrements are established for the Annual
‘Radiological Environmental Operating Report and the Annual Radioactive Effluent Release
Report required by Station Technical Speciﬁcations. Calculation of offsite doses due to '
radioactive liquid and gaseous effluents are performed to assure that: |

~+ Concentration of radioactive liquid effluents to the unrestricted area will be limited to ten

times the effluent concentration values of 10 CFR 20, Appendix B, Table 2,-Column 2, for
radionuclides other than dissolved or entrained noble gases and 2E-4 pCi/ml for drssolved or
entrained noble gases. _ . , _

. Exposure to the maximum exposed member of the public in the unrestricted area from* . .
radioactive liquid effluents will not result in doses greater than the llqurd dose llmrts -
of 10 CFR 50, Appendix I ‘

* Dose rate- at.and beyond the site boundary from radioactive gaseous effluents will be limited
o o | .
«» Noble gases — less than or equal to a dose rate of 500 mrem/yr to the total body and less
than or equal to a dose rate of 3000 mrem/yr to the skin- o
oo 1131 1133 "and H3, and all radlonuclldes in particulate. form with half-lives greater than 8
days — less than or equal to a dose rate of 1500 mrem/yr to any organ-

A . Exposure from radioactive gaseous effluents to the maximum exposed member of the public

in the unrestricted area will not result in doses greater than the gaseous dose limits of
10 CFR 50, Appendix I, and

. Exposure toa real.mdlvrdual will not exceed 40 CFR 190-dose limits

SCOPE

ThlS procedure apphes to the Radroactwe Efﬂuent and Envrronmental Momtormg Programs at

| Surry Power Statlon
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. 3.0 REFERENCES/COMMITMENT DOCUMENTS

3.1 References

3.1.1
312
3.13

- 3.14
3.15

10 CFR 20, Standards for Protectron Agalnst Radiation ,
10 CFR 50, Domestic Licensing of Production and Utilization Facﬂmes

40 CFR 190 Envuonmental Radratlon Protection Standards for Nuclear Power
Operations .

TID-14844, Calculation of Distance Factors for‘ Power and Test Reactor Sites

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, Rev. 1, U.S. NRC, June 1974

Regulatory Guide 1.109, Calculation of Annual Doses to Man From Routine Releases

_ - of Reactor Effluents for the Purpose of Evaluating Compliance With 10 CFR 50,

3.1.8
3.1.9

3.1.10
3.1.11
3.1.12
3.1.13
3.1.14

3.1.15

3.1.16

3.1.17

3.1.18

Appendix [, Rev. 1, U.S. NRC, October 1977
Regulatory Guide“1.111, Methods for Estlmatlng Atmospherlc Transport'and

‘Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled

Reactors, Rev. 1, U.S. NRC, July 1977

~Surry Technical Specifications (Umts 1 and 2)

NUREG-0324, XOQDOQ, Program for the Meteorologrcal Evaluation of Routine
Effluent Releases at Nuclear Power Stations, U.S. NRC, September 1977

NUREG/CR-1276, Users Manual for the LADTAP II Program, U.S. NRC,
May, 1980

TID-4500, VCRL-50564, Rev 1, Concentration Factors of Chemical Elements in
Edible Aquatic Organisms, October, 1972

WASH 1258, Vol. 2, July 1973, Numerical Guides for De81gn Ob_]CCthCS and Limiting
Conditions for Operation to Meet the Criterion “As Low A's Practicable’’ For

‘Radioactive Material in Light Water-Cooled Nuclear Power Reactor Effluents

NUREG 0597 User’s Guide to GASPAR Code, U.S. NRC, June 1980

‘Radrologlcal Assessment Branch Technical Position on Environmental Monitoring,

November, 1979 Rev. 1 :
NUREG-0133, Preparatlon of Radlologlcal Effluent Technical Spe'cific'atmns for

'Nuclear Power Statlons October 1978

NUREG- 0543 February 1980 Methods for Demonstratmg LWR Comphance Wrth

- the EPA Uranium Fuel Cycle Standard (40 CFR Part 190)

NUREG-0472, Standard Radiological Effluent Techmcal Spemﬁcatrons for
Pressurlzed Water Reactors, Draft, Rev. 3, March 1982 A

. Environmental Measurements Laboratory, DOE HASL 300 Manual
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3.1.19 NRC Genenc Letter 89-01, Implementatlon of Programmatlc Controls for
Radiological Effluent Technical Specifications (RETS) in the Administrative Controls .
Section of the Technical Specifications and the Relocation of Procedural Details of.
RETS to the Offsite Dose Calculation Manual or to the Process Control Program

3.1.20 Surry UFSAR

- 3.1.21 Laboratory Quality Assurance Plan, Manual 100; Framatome Environmental
' Laboratory

3.1.22 VPAP-2802,N otlﬁcatlons and Reports
- 3.1.23 HP-3010. 021 Radioactive Liquid Waste Sampling and Ana1y51s
3.1.24 HP-3010.031, Radioactive Gaseous Waste Sampling and Analysis

3.1.25 Design Change 01-022, Ventilation Radiation Momtormg (Kaman) System
' Replacement/Suny/Umt 1&2

3.1.26 Nuclear Energy Institute (NEI) Indusiry Ground Water Protection Initiative, June 2006
Commitment Documents » ' '

3.2.1 Quality Assurance Audit Report Number 92-03, Observation 04NS (Item 2) -
322 Devxatlon Repon S-97-1281, Annual Radiological Effluent Release Repon
3.23. Dev1atlon S$-2000-0235, Continuous Vent Stack Sampling

3.2.4 S$-2005-0930, Response to the Verification of Back-up Effluent Accountablhty
- Sampling :

DEFINI'_I‘IONS

Channel Calibration

_ “Adjustment, as necessary, of the channel output so it responds with the necessary range and -

accuracy to known values of the parameter the channel monitors. It encompasses the entire
channel, including the sensor and alarm and/or trip functions and the Channel Functional Test.

The Channel Calibration can be perfoffned by any series of sequential, overlapping, or total
channel steps so the entire channel is calibrated.

Channel Check

A qualitative assessment by observatlon of channel behav1or durmg operatlon Th1s

assessment includes, where - possible, comparison of the channel indication and/or status w1th

" other indications and/or status derived from independent instrumentation channels measurmg

the same parameter.
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4.3  Channel Functional Test - ‘
" There are two types of Channel Functional Tests.

43.1 Analog Channel .
' Injection of a simulated signal into a channel, as close to the sensor as practicable, to
verify Operability, including alarm and/or trip functions.

4.3.2 Bistable Channel .
Injection of a simulated signal into a sensor to verify Operability, including alarm
and/or trip functions'.

4.4 Critical Organ =~ |
That organ, which has been determined to be the maximum exposed organ based on an effluent
pathway analysis, thereby ensuring the dose and dose rate limitations to any organ will not be
exceeded. | ‘

4.5 Dose Equivalent I-131
That concentratioh of 113! (UCi/cc) that alone would produce the same thyroid dose as the
quantity and isotopic mixture of 113_1,_ 1132 1133 1134 and 1'33 actually present. Thyroid dose
conversion factors for this calculation are listed in Table II of TID-14844, Calculation of
Distance Factors for Power and Test Reactor Sites. Thyroid dose conversion factors from NRC
Regulatory Guide 1.109, Revision 1, may be used.
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4.6  Frequency Notations

4.7

4.8

- 49

D

NOTE: _Fre(juencies are a110Wed a maximum extenéion of 25 percent.

- NOTATION FREQUENCY o
D - Daily . At least once per 24 hours
W - Weekly : - S ‘At least once per 7 days
M - Monthly - | ' At least once per 31 days
Q - Quarterly  Atleast once"per 92 days
SA - Semi-annually ' At least once per 184 days
R- Refueling o At least once per 18 months
S/U - Start-up . Prior to each reactor start-up
P - Prior to release , - Completed prior to each release
N.A. - Not applicable o - - Not applicable A
" DR- Duringthe release . At least once during each release -

Gaseous R_adwaste Treafment System

A system that reduces radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and prov1dmg delay or holdup to reduce total radioactivity
prior to release to the environment. The system comprises the waste gas decay tanks,

regenerative heat exchanger, waste gas charcoal filters, process vent blowers anid waste gas.
surge tanks. 4

General Nomenclature :
% = Chi: concentration at a point at a glven instant (curies per cubic meter)

Deposition: quantlty of deposited radioactive material per umt area- (cunes per square
meter)

Q

Source strength (instantaneous; grams, curies) - »

‘= Emission rate (cdnt_inuous; grams .pe_r second, curies per second)'

= Emission rate (CohtinUous l_ine:source; grams pe'_r;se_c()nd'per, rhéter) L
Lower Limit of Detectlon (LLD) .

The smallest concentration of radioactive material in a sample that will y1e1d anet count (above :
system background) that can be detected with 95 percent probability with only five percent

* probability of falsely concluding that a blank observation represents a “real” signal.
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4,10 Members of the Public

4.11

4.12

4.13

4.14

4.15 -

Individuals who, by virtue of their ocCupational status, haye no formal association with the
Station. This category includes non-employees of Dominion who are permitted to use portions
of the site for recreational, occupational, or other purposes not associated with Station
functions. This category does not include non-employees such as vending machine servicemen
or postal workers who, as part of their formal job function, occasionally enter an area that is
controlled by Dominion to protect individuals from éxposure to radiation and radioactive
materials. '

Operable - Operability

A system, subsystem, train, component, or device is operable or has operability when it is

- capable of performing its specified functions and all necessary, attendant instrumentation,
_controls, normal and emergency electrical power sources, cooling or seal water, lubrication or

other auxiliary equipment that are required for the system, subsystem, train, component, or
device to perform its functions are also capable of performing their related support functions.

Purge - Purging

Controlled discharge of air or gas from a confinement to maintain terﬁperature, pressure,
humidity, concentration; or other operating condition, so that replacement air or gas is required
to purify the confinement. '

Rated Thermal Power

Total reactor core heat transfer rate to reactor coolant (i.e., 2546 Megawatts Thermal MW?).

Site Boundary

The line beydnd which Dominion does not own, lease, or otherwise control the land.

Source Check A
For Victoreen and Eberline monitors a source check is the qualitative assessment of channel
response when a channel sensor is exposed to a radioactive source or a light emitting diode,

- LED.

For MGPI monitors a source clieck is the verification of proper éomputer response to

continuous opeérational checks on the detector and electronics. °
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4.16 - ‘Special Report

4.17

4.18

A report to NRC to comply with Subsections 6.2, 6.3, or 6.5 of this procedure. Also refer to
VPAP-2802 Notxﬁcatxons and Reports '
Thermal Power

Total reactor core heat transfer rate to the reactor coolant.

Unrestricted Area

Any area at or beyond the site boundary, access to which is neither limited nor controlled by
Dominion for purposes of protection of individuals from exposure to radiation and radioactive
materials, or any area within the site boundary used for rc31dent1al quarters or for industrial,

. commercial, institutional or recreational purposes.

4.19

- 5.0

51

5.2

Ventilation Exhaust Treatment System

A system that reduces gaseous radioiodine or radioactive material in particulate form in
effluents by passing ventilation or vent exhaust gases through charcoal adsorbers and High

Efficiency Particulate Air (HEPA) filters to remove iodines and particulates from a gaseous -
* exhaust stream prior to release to the environment (such a system is not considered to have any

effect on noble gas effluents). Engineered Safety Feature (ESF) atmospherlc cleanup systems
are not Ventilation Exhaust Treatment System components.

RESPONSIBILITIES _
Manager Radiological Protection and Chemistry

The Manager Radiological Protection and Chemistry is rcsppnsible for:

5.1.1 Establishing and maintaining procedures for surveying, samplmg, and momtormg
radioactive effluents and the envxronment

5.1.2 Surveying, sampling, and analyzing plant effluents and environmental monitoring, and
documenting these activities. '

5.1.3 "A‘nalyzing plant effluent trends and recommendirig actions to correct adVersé 'trend_s',..
514 'Pr'éparihg Effluent and Environmentat Monitoring Program records.

Manager Nuclear Operations

The Manager Nuclear Operations is responsible for requesting samples, analyses, and
authorization to release effluents.
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6.0  INSTRUCTIONS

"NOTE: Meteorological, liquid, and gaseous pathway analyses are presented in
Meteorological, Liquid, and Gaseous Pathway Analysis (Attachment 11).

6.1  Sampling and Monitoring Criteria 4
6.1.1 Surveys, sampling, and analyses shall use instruments calibrated for the type and range
of radiation monitored and the type of dischérge monitored.

6.1.2 Installed monitoring systems shall be calibrated for the type and range of radiation or
parameter monitored.

6.1.3 A sufficient number of survey points shall be used or samples taken to adequately
assess the status of the discharge monitored.

6.14 Samples shall be representative of the volume and type of dischafge monitored.

6.1.5 Surveys, sampling, analyses and monltorlng records shall be accurately and legibly
documented, and suffxclently detailed that the meanlng and intent of the records are
clear.

6.1.6 Surveys, analyses, and Iﬁonitoring records shall be reviewed for trends, completeness,
and accuracy.

6.2  Liquid Radioactive Waste Effluents
6.2.1 Liquid Effluent Concentration Limitations , ,
a. Liquid waste concentrations discharged from the Station shall not exceed the

following limits: .

1. Forradionuclides (other than dissolved or entrained noble gases), liquid effluent
eoncentretions released to unrestricted areas s_hall not exceed ten times the
‘effluent concentration values specified in 10 CFR 20, Appendix B, Table 2,
Column 2. | -

2. For dissolved or entramed noble gases, concentratlons shall not exceed
2E-4 pCi/ml. '

b. If the concentration of liquid effluent exceeds the limits in Step 6.2.1.a., promptly
reduce concentrations to within limits.
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c. Daily concentrations of radioactive materials in liquid waste released to

unrestricted areas shall meet the following:

Volume of Waste Discharged + Volume of Dilution Water

: >1 D
_ Ci/ml, :
Volume of Waste stcharged X %——
| ACW;

-

where:

" uCi/ml; =the concentration of nuclide i in the liquid effluent diéchar_ge

ACW,; =ten times the effluent concentration value in unrestricted areas of
nuclide i, expressed as uCi/ml from 10 CFR 20, Appendix B, Table 2,
Column 2 for radionuclides other than noble gases, and 2E-4 pCi/ml for
dissolved or entrained noble gases

16.2.2" Liquid Monitoring Instrumentation

. a. Radioactive Liquid Effluent Monitoring Instrumentation
Radioactive liquid effluent monitoring instrumentation channels shown on

Radioactive L1qu1d Effluent Monitoring Instrumentatxon (Attachment 1) shall be
operable with their alarm/trlp setpoints set to enstire that Step 6.2.1.a. limits are not
exceeded.

1. Alarm/mp setpoints of these channels shall be determmed and adjusted in
accordance with Step 6 224d., Setpomt Calculatlon

2. If aradioactive liquid effluent monitoring instrumentation channel alarm/trlp
~ setpoint is less conservative than required by Step 6.2.2.a., perform one of the
following: | S
* Promptly suspend release of radioa‘ctive?vliQuid efﬂuents monitored by the
 affected channel
~« Declare the channel inoperable‘

« Change the setpoint to an acceptable, conservative value
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b. Radioactive Liquid Effluent Monitoring Instrumentation Operability
Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated operable by performing a Channel Check, Source Check, Channel
'. Cahbratlon and Channel Functional Test at the frequencies shown in Radioactive
_Liquid Effluent Momtormg Instrumentation Surveillance Requirements
(Attachment 2) |

1. If the number of operable channels is less than the minimum required by the
tables in Radioactive Liquid Effluent Monitoring Instrumentation (Attachment
1) perform the action shown in those tables.

2. Attempt to return the instruments to operable status within 30 days. If
unsuccessful, explain in the next Annual Radioactive Effluent Release Report
why the inopérability.was not corrected in a timely manner.

c. Applicable Monitors -
Liquid effluent monitors for which alarm/trip setpoints shall be determined are:

Release Point Instrument Numbet
Service Water System Effluent Line |{1-SW-RM-107 A,
[T o L B,C,D
Condenser Circulating Water Line  |1-SW-RM-120
' _ 2-SW-RM-220
Radwaste Facility Effluent Line 1-RM-RRM-131
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d. Setpoint Calculation
NOTE: This methodology does not preclude use of more conservative setpoints.

1. Maximum setpoint values shall be calculated by:

. CFp ‘
§= 2 | @
where: _
S = the setpoint, in-uCi/ml, of the radioactivity monitor measuring the
' radioactivity concentration in the effluent line prior to dilution
C = the effluent concentration limit for the monitor used to implement -

10 CFR 20 for the Station, in pCi/ml
Fg = maximum design pathway effluent flow rate
Fp = dilution water flow rate calculated as: , ,
D = Fg +.(200,000 gpm x number of circ. pumps in service)
2. Each of the condenser circulating water channels (e.g., SW-120, SW-220)
monitors the effluent (service water, including component cooling service
Wéter, circulating water, and liquid radwaste) in the circulating water discharge

tunnel beyond the last point of possible radioactive material addition. No.
dilution is assumed for this pathwaju Therefore, Equation (2) becomes:

s=c - 3)
The setpomt for Station monitors used to implement 10 CFR 20 for the site,
,' becomes the effluent concentration limit.

N 3. Inaddition, for added conservatism, setpoints shall be calculated for the service
' _ ‘ water system efﬂuent line (i.e., SW—107 A,B,C, D) and the Radwaste. Facxllty
i : efﬂuent lme (i.e., RRM- 131)
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4, F(_)r the service water system effluent line, Equation (2) becomes: '

CFp Ko
S - D SW @) -
Fg
where: _
Kgw = The fraction of the effluent concentration limit, used to implement

10 CFR 20 for the Station, attributable to the service water efﬂuent

_ line pathway
5. For the Radwaste Facility effluent line, Equation (2) becomes:

_ CFgK
S = ___D__ISY_V (5)
FE _
_yvhere: , |
Krw = The fraction of the effluent concentration limit, used to implernent
10 CFR 20 attributable to the Radwaste Facility effluent line

_pathway
6. The sum Kgyw + Krw shall not be greater than 1.0.

6.2.3 quuld Effluent Dose lelt
a. Requirement
At least once per 31 days, perform the dose calculations in Step 6.2.3.c. to ensure
the dose or dose commitment to the maximum exposed member of the public from
‘radioactive materials in liquid releases (from each reactor unit) to unrestricted areas
is limited to: | |
L Durmg any calendar quarter

¢ Less than or equal to 1.5 mrem to the total body
- Less than or equal to 5 mrem to the critical organ

2. 'Durmg any calendar year: ,
« Léss than or equal to 3 mrem to the total body
“» Less than or equal to 10 mrem to the critical organ

\._
.
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b. Action

If the calculated dose from release of radioaetive materials in liquid efﬂue'nts
exceeds any of the above limits, prepare and submit to the NRC, within 30 days, a.
specml report in accordance with VPAP—2802 N otlflcatlons and Reports, that

_ identifies causes for exceeding limits and defines corrective actions taken to reduce

releases of radioactive materials in liquid effluents to ensure that subsequent
releases will be in comphance with the above limits.

c. Dose Contrlbutlon Calculations -

NOTE: All critical organ doses for each age group are calculated to determme which is the

limiting organ for the perlod bemg evaluated

Dose contributions shall be calculated for all radionuclides identified in llqllld
effluents released to unrestrrcted areas. based on the equation:

=t‘FMEiAi. o | (6)

where:

Subscripts = i, refers to individual radionuclide

D = the cumulative dose commitment to the total body or crrtlcal organ from the

_ liquid effluents for the perlod t, in-mrem

't = the perlod for which C; and F are averaged for all liquid releases, in hours

M = the mlxmg ratio (recrprocal of the dilution factor) at the point of exposure,

dimensionless, 0.2 from Appendix 11A, Suny UFSAR

. F = the near field average dilution factor for C; during any liquid effluent |

release; the ratio of the average undrluted llqurd waste'flow during release
to'the average flow from the sité dlscharge structure to unrestricted areas

C, = the average concentratlon of. radtonucllde i,in undlluted liquid efﬂuent
" during 1 the’ perrod t, from all lquId reléases; in HCi/inl
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A; = thesite-related ingestion dose commitment factor to the total body or critical
organ for a particular age group for each identified principal gamma and
beta emitter in mrem-ml per hr-puCi. Values for A; are provided in the

- Canberra Source Code file. :

A, = L14 E+05 21BF,+5BL)DF, = ()

- for example:

1.14E+05 = 1 E+06 pCi/uCi x 1 E+03 ml/kg/(8760 hr/yr) umts conversion

factor

21 = adult fish consumption, kg/yr, fiom NUREG-0133
5 = adult invertebrate consumption, kg/yr, from NUREG-0133
BI; = the bloaccumulatxon factor for nuclide i, in invertebrates, pCi/kg per

pC1/1 ’ -

: BFi‘ = the bloaccumulatxon factor for nuclide i, in ﬁsh pCi/kg per pCi/l
DF, = the critical organ dose conversion factor for nuclide i, for adults, in
- mrem/pCi

NOTE: The above parameters were obtained from R.G. 1.109, Rev.. 1, LADTAPI],

NUREG/CR-1276, and TID-4500, VCRL-50564, Rev. 1.

d.- Quarterly Composite Analyses

For radionuclides not determined in éach batch or weekly composite, dose
contribution to current monthly or calendar quarter cumulative summation may be.
approximated by assuming an average monthly concentration based on prev1ous
monthly or quarterly composite analyses; However, for reporting purposes,
calculated dose contribution shall be based on the actual composite analyses.
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6.2.4 Liquid Radwaste Treatment
' Historical data pertaining to the volumes and radroactlvrty of llqurd effluents released
in connection with specific station functions, such as maintenance or refueling
outages, shall be used in projections as appropriate. '

a. Requirement

1. The Surry Radwaste Facility Liquid Waste Systern shall be used to reduce the
radioactive materials in liquid waste prior to discharge when projected dose due |
to liquid effluent, from each reactor unit,' to unrestricted areas would exceed
0.06 mrem to total body or 0.2 mrem to the critical organ in a 31-day period.

2. Doses due to liquid releases shall be projeeted at least once per 31 days.

b. Action

- If radioactive liquid waste is drscharged without treatment and in excess of the
above limits, prepare and submit to the NRC within 30 days, a special report in

accordance with VPAP-2802, Notrﬁcatrons and Reports, that includes the
- following:

1. Anexplanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equrpment or sub -system, and the reason for the
inoperability. ’ ‘

2. Actions taken to restore inoperable equipment to operable status.

3. Summary description of actions taken to prevent recurrence.

c. Projected Total \Body and Critical Organ Dose Calculation

1. Determine DI the sum of all liquid open and closed release points, in mrem, by -
the ith organ, for the quarter

© 2. Determine P the Pl‘O_]eCtIOIl Factor, which is result of 31 divided by the number
of days: from start of the quarter to the end of the release '

‘3. Determme Da addmonal antrcrpated dose for hquld releases by the ith organ for
the partrcular quarter of the release.

4. Determine Dp, the 31 day prOJected dose by the 1th organ:
Dp=(DIxP)+Da
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6.2.5 Liquid Samplmg :
Radioactive liquid wastes shall be sampled and analyzed accordmg to the sampling
and analysis requirements in Radioactive Liquid Waste Sampling and Analysis
‘ Program (Attachment 3).

6.3  Gaseous Radioactive Waste Effluents
6.3.1 Gaseous Effluent Dose Rate leltatlons
a. Requu'ement ‘ ‘
Dose rate due to radioactive materials released in gaseous effluents from the site to
areas at and beyond the site boundary shall be limited to:

1. The dose rate limit for noble gases shall be < 500 mrem/year to the total body
and < 3000 mrem/year to the skin.

2. The dose rate limit for I'3!, 133, for tritium, and for all radioactive materials in
particulate form with half-lives greater than 8 days shall be < 1500 mrem/year
to the critical organ. -

b. Action
1. If dose rates exceed Step 6.3.1.. hmlts promptly decrease the release rate to
within the above limits.

2. Dose rates due to noble gases in gaseous effluents shall be determined,
continuously, to be within Step 6.3.1.a. limits.

3. Dose rates due to 1131, 1133, tritium, and all radlonuchdes in particulate form
with half- llves greater than 8 days, in gaseous effluents shall be determined to
be within the above limits by obtaining representative samples and performmg'
analyses in accordance with the sampling and analysis program specified on

- Radioactive Gaseous Waste Sampling and Analysis Program' (Attachment 4).
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c. Calculations of Gaseous Effluent Dose Rates

NOTE: The dose factors used in the Gaseous Effluent Dose Rate calculations are included in
the Canberra Source Code file. These dose factors, Ki, Li, Mi, and Pi for ventilation
vent and process vent releases, DO NOT include the applicable X/Q value. Equations

®8), (9), and (10) must be multlphed by the appropriate X/Q value for Gaseous Effluent
Dose Rate calculations.

1. The dose rate limit for noble gases shall be determined to be within the limit by
lumtmg the release rate to the lesser of:

ZK.vawv + K]plepV] 500 mrem/yr to the total body (8)
. OR

ELM + LIM )04+ WLy, + LIM )0;0,1 5000 meemyr to theskin — (9)
) |
where:

Subscripts. = vv, refers to vent releases from the building ventilation vent,
- including Radwaste Facility Ventilation Vent;
'pv refers to the vent releases from the process vent;
i, refers to individual radronucllde

Kive Kipy' = The total body dose factor for veritilation vents or process vent
release due to gamma emissions for each identified noble gas
radionuclide i, in'mrem/yr per Curie/sec :

Livy» Lipy = The skin dose factor for ventilation vents or process vent

‘ - . release due to beta emissions. for each identified noble gas
g radionuiclide 4, in mren/yr per Curie/séc
My Mjpy = Theair dose factor for ventilation vents.or process vent release
: ~ . -dueto gamma ernissions for each 1dent1ﬁed noble gas
radionuclide, i, in mrad/yr per Curle/sec

"Q;W, Oipv -~ = The release rate for ventllgtlon vents or- process vent of noble g
B - 'gas radlonuchde i, in gaseous effluents in Curie/sec (per s1te)
1.1 " = The unit convers1on factor that converts air dose to skin dose,

in mremymrad
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2. The dose rate limit fer 1131, 1133, tritium, and for all radionuclides in particulate
form with half-lives greater than 8 days, shall be determmed to be within the

limit by restricting the release rate to:

PyyyQivy + Py, Qipy] <1500 mremiyr to the critical organ ~ (10).

i
where:

Pivv’ Pipv

| Qitrv. Qipv

The critical orFan dose factor for ventilation vents or process
vent for I'31, 1133 H3, and all radionuclides in particulate form
with half-lives greater than 8 days, for the mhalatlon pathway,
in mrem/yr per Curie/sec

The release rate for ventllatlon ‘vents or process vent of 1131,
1'33, H3, and all radionuclides i, in particulate form with

~ half-lives greater than 8 days, in gaseous effluents in Curie/sec
(per site) -

All gaseous releases, not through the process vent, are considered ground level

and shall be included in the determination of Q;w.

6.3.2 Gaseous Momtormg Instrumentatlon

a. Requlrement

1. The radioactive gaseous effluent monitoring instrumentation channels shown in
Radioactive Gaseous Effluent Monitbring Instrumentation (Attachment 5) shall
" be operable with alarm/trip setpoints set to ensure that Step 6.3.1.a. noble gas

limits are not exceeded. Alarm/trip setpoints of these channels shall be

determined and adjusted in accordance with Step 6.3.2.d.

Each radioactive gaseous effluent momtorlng instrumentation channel

shall be demonstrated operable by Channel Checks Source Checks, Channel

Cahbratlons and Channel Functional Tests at the frequenc1es shown in

Radloactlve Gaseous Effluent Momtonng Instlumentatlon Survelllance
Requuements (Attachment 6).- '
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b. Action ,
1. If aradioactive gaseous effluent monitoring instrumentation channel alarm/trip
setpoint is less conservative than required by Step 6.3.2.a.1, promptly:
¢ Suspend the release of radioactive gaseous effluents momtored by the affected
channel and declare the channel inoperable
or

* Change the setpoint so it is acceptably conservative

2. If the number of operable channels is less than the minimum required by tables
in Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5),
.take the action shown in those tables.

3. Return instruments to operable status within 30 days. If unsuccessful, explain in
the next Annual Radioactive Effluent Release Report why the inoperability was
not corrected in a timely manner.

c. Applicable Monitors : _
Radioactive gaseous effluent monitors for which alarm/trip setpoints shall be
determined are:

Release Point Instrument Number
Process Vent 1-GW-RM-130B.
Condenser Air Ejector 1-SV-RM-111
 [2-SV-RM-211
Ventilation Vent No. 1 1-VG-RM-104 -
| Ventilation Vent No. 2 1-VG-RM-131B
Radwaste Facility Vent RRM-101
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d. Setpoint Calculatlons
1. Setpoint calculations for each monitor listed in Step 6 3.2.c. shall maintain this

relationship:
D> Dpv + D +Dyy (11)
where: _ N
D = Step 6.3.1.a. dose limits that implement 10 CFR 20 for the Station,
' mrem/yr
- Dpy = The noble gas site boundary dose rate from process vent gaseous
‘ effluent releases, mrem/yr "\
D, = The noble gas site boundary dose rate from conderiser air ejector
gaseous effluent releases, mrem/yr
D,, = -The noble gas site boundary dose rate from summation of the

Ventilation Vents 1, 2, and the Radwaste Facility vent gaseous
effluent releases, mrem/yr

2. Sg:tpbint values shall be determined by:

R, x 2.12 E-03

C = 12)
m Fm
where: - o o Y '
m = The release pathway, process vent (pv), ventilation vent (vv)
' condenser air ejector (cae), or Radwaste Facility (rv)
Cm . = The effluent concentration limit 1mp1ementmg Step 6.3.1.a.
for the Station, uCi/ml -
Ry = The release rate limit for pathway m determmed from
‘ methodology in Step 6.3.1.c., using Xe!33 as nuclide to be
. released, puCi/sec
2.12E-03 = CFM per ml/sec
F, = The maximum flow rate for pathWay m, CFM

NOTE Accordmg to NUREG 0133, the- radioactive effluent radlatlon momtor alarm/trlp _
,setpomts should be based ¢ on the radioactive noble gases. Itis not practlcable to apply
instantaneous alarm/trip set_pomts to integrating monitors sensitive to radioiodines,
radioactive materials in particulate form, and radionuclides other than noble gases.
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6.3.3 Noble Gas Effluent Air Dose Limit

- NOTE: The dose factors used in the Noble Gas air dose calculatrons are mcluded in the
Canberra Source Code file. These dose factors, M1 and N i for ventilation vent and
process vent releases, DO NOT include the applicable X/Q value. Equations (13) and
(14) must be multiplied by the approprlate X/Q value for gamma and beta air dose
calculatlons !

‘a. Requirement , ‘
‘1. The air dose in unrestricted areas due to noble gases released in gaseous
effluents from each unit at or beyond the site boundary shali be limited to:
* During any calendar quarter: <5 mrads for gammia radiation and <10 mrads for
_ beta radiation ' | '

» During any calendar year <10 -mrads for gamma radiation and <20 mrads for
beta radiation

2. Cumulative dose contributions for noble gases for the current calendar quarter
and current calendar year shall be determined in accordance with Step 6.3.3.c.
at'least once per 31 days.

b. Action. . ‘
If the calculated air dose from radioactive noble gases in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC, within 30 days, a special
report in accordance With'VPAP—ZSOZ, Notifications and Reports, that identifies the
causes for exceeding the limits and defines corrective actions that have been taken
to reduce releases and the proposed correctlve actions to be taken to assure that

: subsequent releases will be in compllance with the limits in Step 6.3.3.a.
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c. Noble Gas Efﬂuent Alr Dose Calculation -
Gaseous releases, not through the process vent, are cons1dered ground level and

shall be included in the determination of Qjyv.

The air dose to areas at or beyond the site boundary due to noble gases shall be

determined by the following:

For gamma radiation:

Dy = .
. (13)
i
For beta radiation:
Dy, = 3.17E-08 3N, Qiyy + Njp, Qipy] (14)
i :
Where:

- Subscripts = vv, refers to vent releases from the building ventilation vents,
including the Radwaste Facility Ventilation Vent and air -
ejectors
pv., refers to the vent releases from the process vent
i, refers to individual radionuclide .

Dg the air dose for gamma radiation, in mrad

Dy = the air dose for beta radiation, in mrad :

Mivw, Mjpy = theair dose factors for ventilation vents or process vent release

: due to gamma emissions for each identified noble gas
‘ _ radionuclide i, in mrad/yr per Curie/sec
Nijyv, N ipv. = the air dose factor for ventilation vents or process vent release
: due to beta emissions for each identified noble gas

radionuclide i, in mrad/yr per Curie/sec

- Qv Gipv = therelease for ventilation vents or process vent of noble gas

‘ radionuclide i; in gaseous effluents for 31 days quarter, or year
) as appropriate in Curies (per site)
3.17E-08 =

3.17E-08 MMy, Qivy + M, Qipy]

the inverse of. the number of seconds'in a year
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6.3.4 1-131, 133, H-3 & Radionuclides In Particulate Form Effluent Dose Limit
' a. Requirement , '
1. Methods shall be implemented to ensure ¢ that the dose to any organ ofa mernber
~ of the public from I'3!, 133, tritium, and all radionuclidés in particulate form
with half-lives greater than 8 days, in gaseous effluents released from the site to
. unrestricted areas from each reactor unit shall be:
» During any calendar quarter: <7.5 rhr_em to the critical organ
¢ During any calendar year: < 15 mrem to the critical 'brgan

* 2. Cumulative dose contributions to a member of the public from 1131, 1133,
tritium, and ,fadionuclides in particulate form with half-lives greater than 8 days,
in gaseous éffluents released to unrestricted areas for the current calendar

| quarter and current calendar year shall be determined at least once per 31 days
, in accordance with Step 6.3.4.c. ' '

b. Action _
If the calculated dose from the release of 1131, 1133, tritium, and radionuclides in
particulate form, ‘with half-lives greater than 8 days, in gaseous effluents exceeds

any of the above limits, prepare and submit to the NRC within 30 days, a spemal
~ report in accordance with VPAP-2802, Notifications and Reports, that contains the:

1. Causes for exceeding limits.
2. Corrective actions taken to reduce releases.

3. Proposed corrective actions to be taken to assure that subsequent releases will
be in compliance with limits stated in Step 6.3.4.a.
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c. Dose Calculations

All critical organ doses for each age group are calculated to determine which is the

* limiting organ for the period being evaluated.

' VNOTE:

The RM; and RI; dose factors DO NOT include the applicable D/Q and X/Q values
respectively for Surry Power Station. Equation (15) must be multiplied by the
applicable D/Q or X/Q, as appropriate, to calculate the critical organ dose.

Gaseous releases, not through the process vent, are considered ground level and
shall be included in the determination of 0y, . Historical data pertaining to the
B volumes and radioactive concentrations of gaseous effluents released in connection
to speciﬁc Station functions, such as containment purges, shall be used in the
- estimates, as appropriate.

1. The dose to the maximum exposed member of the public attributable to
gaseous effluents at and beyond the site boundary that contain I'31, 1'33, tritium,
_ and partlculate -form radionuclides w1th half- llves greater than 8 days, shall be

determined by:

= 3.17E OSZ(RM QIVV + RMlplepv) + Rl Oy + R0 (15)

i
For example:

Subscripfs = vv, refers to vent releases from the building ventilation vents,

including the Radwaste Facility Ventilation Vent and air
ejectors;
_pv, refers to the vent releases from the process vent

D, = the dose to the critical organ of the maximum exposed member
E of the public in mrem .
‘RMiW, RMjpy=the cow-milk pathway dose factor for ventllatlon vents or
: process vent release due'to 113 1 1133 tritium, and from all
particulate- -form radionuclides w1th half-lives greater than
eight days, in mrem/yr per qu/m Factors are included in
the Canberra Source Code file. :
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Rljyv, Rlipy = the 1nhalat10n pathway dose factor for ventilation vents or
- process vent release due to 1131, 1133, tritium, and from all

particulate-form radionuclides w1th half lives greater than
eight days, in mrem/yr per uCi/m-3. Factors are included in the
Canbeira Source Code file. '

éiw,éipv = the release for ventilation vents or process vent of 113 1 I133

S " tritium, and from all particulate-form radionuclides w1th half-

lives greater than 8 days in Curies

3.17E08 = thei inverse of the number of seconds in a year

.6.3.5 Gaseous Radwaste Treatment

Historical data pertaining to the volumes and radioactive concentrations of gaseous
effluents released in connection with specific Station functions, such as containment
purges, shall be used to calculate projected doses, as appropriate.

a. Requlrement

1. Appropriate portions of the Gaseous Radwaste Treatment System shall be used

to reduce radioactive materials in gaseous waste before its discharge, when the

| projected gaseous effluent air doses due to gaseous effluent releases, from each

unit to areas at and beyond the site boundary, would exceed 0 2 mrad for gamma
radiation and 0.4 mrad for beta radiation, averaged over 31 days.

2. The Ventilation Exhaust Treatment System shall be used to reduce radioactive

materials in gaseous waste before its discharge, when the projected doses due to
gaseous effluent releases, from each unit to areas at and beyond the site
~ boundary, would exceed 0.3 mrem to the critical organ, avefaged over 31 days.

3. Doses dué to gaseous releases from the site shall be projected at least once

‘perv31 days, based on the calculati(_ms‘ in Step 6.3.5.c.

b. Action _ » _
If gascous waste that exceeds the limits in Step 6.3.5.a. is discharged without
- treatient, prepér’c and submit to the NRC within 3‘0"days,.a special report in
acéordagée' with VPAP-2802, Notifications and Reports; that.includes:

1.

An IeXpiémation' why gaseoiis radwaste was bemg diséharged without treatmerit,
identification of any inoperable eqmpment or subsystems, and the reason for the
1noperab111ty C

Actions taken to restore the inoperable cduipmeﬁt to operable status.
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3. Summary description of actions taken to prevent recurrence.

c. Projected Dose Calculations
1. Determine Dg, the sum of all gaseous open and closed release points, in mrem,
by the ith organ, for the quarter

2. Determine P, the Projection Factor, which is result of 31 divided by the number
of days from start of the quarter to the end of the release.

" 3. Determine Da, additional anticipated' dose for gaseous releases by the ith organ
for the particular quarter of the re_lease.

4. Deterrmne Dp, the 31 day pro;ected dose by the ith organ
Dp (DgxP)+Da

Radioactive Liquid and Gaseous Release Permits

RP shall maintain procedures for Liquid and Gaseous Release Permits to ensure effluent dose
limits are not exceeded when making releases. As indicated on Attachment 3, Radioactive
. Liquid Waste Sampling and Analysis Program, prerelease assessments/permits are required for

batch releases. Depending on the affected plant system, continuous releases may or may not

. allow for a prerelease assessment and are evaluated on a case by case basis.

6.4.1 Liquid Waste Batch Releases
a. Operatlons shall obtain RP authorization before 1mt1at1ng batch releases of
radioactive liquids.

b. Release of contents from the followmg tanks/sumps other than transfers to the
Radwaste Facility shall have a release permit before the discharge. Examples of
batch releases include: ‘

o Turbine Building Sumps when RP determmes that source activity requires
placmg pumps. in manual mode ' '
) Condensate Pohshmg Bulldmg Sumps and’ Steam Generator secondary- water
‘when RP' determmes the presence of contammatlon from pnmary-to secondary
leakage - B o ,
K Radwaste Fac111ty release tanks (LWMT LDMT)
6.4.2 Continuous Liquid Releases

a. Operations shall obtain RP authorization before initiating continuous releases of
radioactive liquids.
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b. Examples of continuous releases include:
« Steam generator blowdown

+» Component Cooling Water (CCW) heat exchanger to service water leakage, if
applicable

* Turbine building sumps and subsurface drams when pumps are in automatic
mode or storm drains - '

6.4.3 Waste Gas Decay Tank (WGDT) Release Permit

Operauons shall obtain RP authorization before initiating WGDT releases

- 6.4.4 Reactor Contamment Release Permlts

645

646

- Operations shall obtain authorization from RP before initiating containment purges or

containment hogging. Reactor Containment Release Permits shall be valid from start
of purge/hog until:

. *» Routine termination
* Terminated for cause by RP

* Receipt of Radiation Monitoring System (RMS) Containment Gas Monitor high
- alarm '

Miscellaneous Gaseous Release Permit
Operatxons shall obtain RP authorization before lmtlatmg releases of noble gases that

may not be accounted for by routine sampling, or any planned release not being routed

- through the Process Vent or Ventilation Vents.

Radioactive Liquid and Gaseous Release Controls

a. Operations shall notify RP of pending releas'es and request’RP to initiate the

appropriate release permit. Operatlons shall provide the necessary mformatmn to
complete the requlred release permlt ‘

_' /b A representatlve sample shall be obtained of the source to be released

BN J.Operatlons shall prov1de RP w1th l1qu1d samples and sample 1nformatlon (e. g o
nme of sample) for samples obtamed outside the Primary Sample Room.

2. Chem1stry shall provide RP with liquid samples and sample information for
samples obtained from inside the Primary Sample Room. '

_3. RP shall obtain gaseous-samples.
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. RP shall perform required sample analyses.

. RP shall calculate and record the following information on a reléase permit:

» Maximum authorized release rate

* Applicable conditidps or controls pertaining to the release

. RP shall notify the Shift Supervisor if it is determined that a release may not be -

within the effluent dose limits.

. Upon receipt of a release permit from RP, Operations shall:

1. Verify the correct source is authorized for release.

2. Note maximum authorized release rate.

3. Note and ensure compliance with any indicated controls or conditions

applicéble to the release.

. When commencing release, Operations shall provide RP with required information.

As appropriate, required information shall include:

« Date and time release was started

« Starting tank/sump level
* Beginning pressure
* Release flow rate

« Dilution water flow rate

. Upon terminating the release, Operations shall retusn the penhit to RP and provide

information necessary for completion of permit. As appropriate, required

'inf_ormation shall include:

* Date and time release was stopped

. _Tank/Su_mpending lév_el

'+ Release flow rate just prior to termination
. -Endixig pressdr¢ '

 Voluitie released
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6.5  Total Dose lelt to Public From Uranium Fuel Cycle Sources

6.5.1 Requirement - :
The annual (calendar year) dose or dose commitment to a real individual due to
releases of radioactivity and radiation from uramum fuel cycle sources shall not
| exceed 25 mrem to the total body or the critical organ (except the thyroid, which shall’
not exceed 75 mrem). "

- 6.5.2 Action
' " a. If the calculated doses from releasé of radioactive materials in liquid or gaseous
effluents exceed twice the limits in Steps 6.2.3.a., 6.3.3.a., or 6.3.4.a., calculate
(including direct radiation contribution from the units and from outside storage
. tanks) whether limits in Step 6.5.1 have been exceeded. ' '

b If the limits in Step-6.5.1 have been exceeded, prepare and submit to the NRC
~~ within 30 days, a special report in accordance with VPAP-2802, Notifications and
Reports, that defines the corrective action to be-taken”to‘re'duce subsequent releases
and to prevent recurrence, and includes a schedule for achieving conformance with
-~ the limits. Special reports, as defined in 10 CFR 20.2203(a)(4), shall include:

1. An analysis that estimates the radiation exposure (dose) to a real individual
from uranium fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the releases covered by the report.

2. A descrlptlon of the levels of radlatlon and concentrations of radioactive
- material involved, and the cause of the exposure levels or concentrations.

3. If the estimated dose exceeds the hrmts in Step 6 5.1, and if the release
condmon that violates 40 CFR 190 has not already been corrected, the specxal
report shall include a request for a variance in accordance with the pI‘OVlSlOIlS of

- 40 CFR 190. Submittal of the report is con31dered a tlmely request and a
: .varlance is granted until staff action on the request is complete

6.6 i Radlologlcal Envnronmental Momtormg

6.6.1 Momtormg Program
a. Requlrement . L
1 The Radiological Envuonmental Momtormg Program shall be conducted as
specified in Radiological Environmental Momtormg Program (Attachment 1.
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2. Samples shall be collected from specific locations specified in Environmental

Sampling Locations (Attachment 8)._

. Samples shall be analyzed in accordance with:

+ Radiological Envrronmental Monitoring Program (Attachment 7)
requirements

* Detection capabilities required by Detection Capabilities for Environmental
Sample Analysis (Attachment 9) , '

* Guidance of the Radiological Assessment Branch Technical Position on
Environmental Monitoring dated November, 1979, Revision No. 1

b. Action . _
1. If the Radiological Environmental Monitoring Program is not being conducted

as required in Step 6.6.1.a., report the situation in accordance with VPAP-2802,

- Notifications and Reports, by preparing' and submitting to the NRC, in the
Annual Radiological Environmental Operating Report required by Technical

Specification (Surry Technical Speciﬁcation 6.6.B.2), a description of the

reasons for not conducting the program as required, and the plan for precluding

recurrence.

. If, when averaged over any calendar quarter, radioactivity exceeds the reporting
levels of Reporting Levels for Radioactivity Concentrations in Environmental

Samples (Attachment 10), prepare and submit to the NRC within 30 days, a
special report in accord‘arxce with VPAP-2802, Notifications and Reports, that:

« Identifies the causes for exceedmg the limits, and

* Defines the corrective actions to be taken to reduce radioactive effluents so

 that the potential annual dose to a member of the public is less than the
calendar.year.limits of Steps 6.2.3, .6;3.3,.and"_6.3.4

- When more than one of the rétdiOn'ticﬁdeéii'stéd’ in RepOrtirlg Levels for

Radloactmty Concentratlons in Envrronmental Samples (Attachment 10) are

. detected m the samplmg medlum the report shall be submltted if:.

concentration (1) . concentration (2) N | >»"1'0»" .'(16)”

reporting level (1)  reporting level (2)
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3. When radionuclides other than those listed in Reporting Levels for

Radioactivity Concentrations in Environmental Samples (Attachment 10) are
detected and are the result of plant effluents, the report shall be submitted if the
potential annual dose to a member of the public is equal to or greater than the

- calendar year limits of Steps 6.2.3, 6.3.3, and 6.3.4. The report is not required if

the measured level of radioactivity was not the result of plant effluents;
however, in such an event, feport and describe the condition in the Annual
Radiological Environmental Operating Report in accordance w1th VPAP-2802,
Notiﬁcatlons and Reports

. If milk or fresh leafy vegetable samples are unavailable from one or more of the

sample locations required by Radiological Environmental Monitoring Program
(Attachment 7), identify locations for obtaining replacement samples and add
them to the radiological environmental monitoring _prograxn within 30 days. The

| specific locations from which samples were unavailable may then be deleted

from the monitoring program. Identify the cause of the unavailability of
samples and identify the new locations for obtaining replacement samples in the
next Annual Radioactive Effluent Release Report in accordance with

'VPAP-2802, Notifications and Reports

6 6.2 Land Use: Census

- a. Requirement
A land use census shall be conducted and shall identify, within a distance of 8 km
(5 miles), the location in each of the 16 meteorolog1cal sectors of the following:
« Nearest milk ammal
- »-Nearest residence. .

e Nearest garden greaterthan 50 m2 (500 ft2) ﬂiat_produces broad leaf vegetation

1. The land use census shall be conducted dur'in'g the grOwingseason at least once

per 12 months usmg methods that will provxde the best. results (e g

door- to- door survey, agrial survey, Tocal agnculture authorities) Land use
‘Census results shall be mcluded in the Annual Radlological Envuonmental

Operatlng Report in accordance with VPAP- 2802 Notlﬁcations and Reports

¢
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2. In lieu of the garden census, broad leaf vegetation sampling of at least three

different kinds of vegetation may be performed at the site boundary in each of
two different direction'sectors with the highest predicted ground deposition
(D1Qs). Specificaﬁons for broad leaf vegetation sampling in Radiological
Environmental Monitoring Program (Attachment 7) shall be followed,
including anaiysis of control samples. ‘

b. Action _
1. If a land use census identifies locations that yield a calculated dose or dose

commitment greater than the values currently.being calculated in Step 6.34..,
identify the new locations in the next Annual Radioactive Effluent Release
Report in accordance with VPAP-2802, Notifications and Reports.

. If a land use census identifies locations that yield a calculated dose or dose

commitment (via the same exposure pathway) 20 percent greater than at.a
location from which samples are currently being obtained, add the new
locations to the Radiological Environmental Monitoring Program within 30 -
days. Sampling locations, excluding the control station location, that have the
lowest calculated dose or dose commitments (via the same exposure pathway)
may be deleted from the monitoring program. Identify new locations in the next
Annual Radioactive Effluent Release Report and include in the report revised
figures and tables reflecting the new locations in accordance with VPAP-2802,
Notifications and Reports. [Commitment 3.2.1]

6.6.3 Interlabor.atory Comparison Program

a. Requirement ,
Radioactive materials (which contain nuclides produced at the Station), supplied as .
part of an Interlaboratory Comparison Program, shall be analyzed.
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b. Actien _ , L
1. Analyses shall be performed at least semianﬁually as follows: -
Progam  Cross-Checkof
- Milk o Gamma, Sr89 and Sr9°
E Water Gross Beta, Gamma, 1131, H3 (Tritium), Sr¥
o and S (blind— any comblnatlons of above
" radionuclides)
Air Filter . Gross Beta, Garﬁma, S0
2. If analyses are not performed as required by Step 6.6.3.b., report in the Annual
~ Radiological Environmental Operating Report in accordance with VPAP-2802,
- Notifications and Reports, the corrective actions taken to prevent recurrence. -
C. Results

Results shall be reported in the Annual Radlologlcal Env1ronmental Momtormg
Report in accordance w1th VPAP-2802 Notlﬁcatlons and Reports

6.7  Reporting Requlrements

6.7.1 Annual Radiological Env1ronmental Operating Report .
Routine Radiological Environmental Operating Reports covering the operation of the
units during the previous calendar year shall be submitted prior to May 1 of each year.

A single submittal may be made for the Station. Radiologicdl Environmental
Operating Reports shall include: '

a. Summaries, interpretations, and analysis of trends of results of radiological
- environmental surveillance activities for the report period, including:

* A comparlson (as appropriate) w1th preoperational studles operat10nal contfrols,
and prev1ous environmental survelllance reports

* An assessment of the observed impacts of the plant operatlon on the envxronment
N . Results of Iand use census per Step 662
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. Results of analysis of radiological environmental samples and of environmental

radiation measurements taken per Step 6.6.1, Monitorihg Program. Results shall be
summarized and tabulated in the format of the table in the Radiological Assessment
Branch Technical Position on Environmental Monitoring.

1. If some individual results are not available for inclusion with the report, the
report shall be submitted, noting and explaining reasons for missing results.

2. Missing'data shall be submitted in a supplementary repoft as soon as possible.

." A summary description of the radiological environmental monitoring program.

. At Jeast two legible maps covering sampling locations; keyed to a table giving

distances and directions from the centerline of one reactor. One map'shall cover
stations near the site boundary; a second shall include more distant stations.

. Results of Station participation in the Interlabbratory Compérison Program,
- per Step 6.6.3. ‘ ‘ ' ' '

. Discussion of deviations from the Station’s environmental sampling schedule per

Radiological Environmental Monitoring Program (Attachment 7).

. Discussion of analyses in which the lower limit of detection (LLD) required by

Detection Capabilities for Environmental Saniple Analysis (Attachment 9) was not

~ achievable.

. Results of analysis of ground water wells described in the environmental

monitoring program, whether required by the program or not.
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NOTE: NUREG-0543 states: “There is reasonable assurance that sites with up to four

operating reactors that have releases within Appendix I design objective values are
also in conformance with the EPA Uranium Fuel Cycle Standard, 40 CFR Part 190.”

6.7.2. Annual Radioactive Effluent Release Report
a. Requirement - Station
Radioactive Effluent Release Reports covering operation of the units dunng the
~ previous 12 months of operation shall be submitted before May 1 of each year. A -
-single submittal may be made for the Station and should combine those sections that
.are common to both units. Radioactive Effluent Release Reports shall include:

-1

‘A summary of quantities of radioactive liquid and gaseous effluents and solid
waste released. Data shall be summarized on a quarterlyv basis following the
format of Regulatory Guide 1.21, Appendix B, for liquid and gaseous effluents.
Data shall be summarized on an annual basis folloWing the format of

; Regulatory Guide 1.21, Appendix B for solid waste.

[Commltment 3.2.2]

. An assessment of radiation doses to the maximum exposed members of the

public due to the radioactive liquid and gaSeous effluents released from the
Station during the previous calendar year. This assessment shall be in
accordance with Step 6.7.2.b.

A list and description of unplanned releases from the site to unrestricted areas,
during the reporting perlod which meet the followmg criteria:

» Unplanned releases that exceeded the limits in Steps 6.2.1 and 6.3.1 -

~+ Unplanned releases which require a Condition Report and involve the

discharge of contents of the wrong Waste Gas Decay Tank or the wrong liquid

: radwaste release tank

. Unplanned releases from large leaks due to unexpected valve or pipe
failures that result in a quantity of release such that a- 10 CFR 50. 72,
Immedlate Notification Requuements for Operatmg Nuclear Power Reactors
or 10 CFR 50. 73, Llcensee Event Report System, report is: requlred

* Unplanned releases as determined by Radiation Protection Superv1s1on
which may or may nat require a Condxtlon Report
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. Major changes to radioactive liquid, gaseous, and solid waste treatment systems

during the reporting period.

. A listing of new locations for dose calculations or environmental monitoring

identified by the land use census (See Step 6.6.2).

7. Asummary of radioactive leaks or spills meeting the following criteria:

* « The spill or leak must be unintended;
-+ The spill or leak must have the potential to reach ground water that is or could

be used for drinking water; and

. e The spill or leak must be greater than 100 gallons in volume or the volume

cannot be quantified; or

« The spill or leak is from the Spent Fuel Pool Refuellng Water Storage Tank
‘(RWST) or some other higher risk system or component as determined by
Radiological Protection Management or | , B

» The spill or leak was reported as part of the Industry Ground Water Protection
Initiative voluntary reporting protocol

b. Dose Assessment Statlon
1. Radiation dose to individuals due to radioactive liquid and gaseous effluents
‘from the Station during the previous calendar year shall either be calculated in

accordance with this procedure or in accordance with Regulatory Guide 1.109.
Population doses shall not be included in dose assessments.

. The dose to the ’rnaxir_num exposed member of the public due to radioactive
-liquid and gaseous effluents from the Station and from the ISFST shall be
~ incorporated with the dose assessment performed above. If the dose to the

maximum exposed member of the public exceeds: twrce the limits of 6.2.3.a. 1
6.2.3.a.2,6.33.a.1, or 6.3.4.a.1, the dose assessment shall include the -

contrlbutlon from dlrect radlatlon

. Meteorolog1ca1 condmons dunng the prev10us calendar year or hlstorlcal
~ annual average atmosphenc dlspers1on conditions shall be used to determine

gaseous pathway doses. .
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NOTE: The‘Annual Radroactrve Effluerit Reports for Surry Statlon and Surry ISFSI are
separate and not subrmtted as a combined report.

c. Requlrement ISFSI . .
1. Radioactive Effluent Release Report covering operation of the ISFSI during the
previous 12 months of operation shall be submitted within 60 days after
January 1. | |

2. The ISFSI Radioactive Effluent Release Report shall specify the quantities of
each of the principal radionuclides released to the environment in liquid and in
gaseous effluents,

3. Dose Assessment - ISFSI
Provide such information as may be required by the Commission to estimate
potential radiation dose commitment to the public resulting from effluent -

releases from the ISFSI.

'6.7.3 Annual Meteorologlcal Data , . .
. a. Meteorological data collected during the previous year shall be'in the form of joint
frequency distributions of wind speed, wind direction, and atmospheric stability.

b Meteorological data shall be retained in a file on site and shall be made available to
NRC upon request. ' -

6.7.4 Changes to the ODCM
Changes to the ODCM shall be:
a Rev1ewed and approved by SNSOC and Site Vice Presxdent before unplementatlon.

b Documented. Records of reviews shall be retained as Statlon records.
Documentatlon shall mclude.

1. Sufficientinformation to support changes, together with approprlate analyses or
evaluatlons Justlfymg changes
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2 A determination that a change wrll not adversely impact the accuracy or

reliability of effluent doses or setpoint calculations, and will maintain the level
of radioactive effluent control required by:

« 10 CFR 20 Subpart D

* 40 CFR 190

.« 10CFR 50.36a

« 10 CFR 50, Appendix I

“c. Submitted to NRC in the form of a complete, legible copy of the entire ODCM as a
part of, or concurrent with the Annual Radioactive Effluent Release Report for the
period of the report in which any change was made. Each change shall be identified
by markings in the margin of the affected pages, clearly indicating the area of the

~ page that was changed, and shall indicate the date (e.g., month/year) the change was

implemented. -

d. Submitted t6 NRC in accordance with VPAP-2802, Notifications and Reports.

i

end of the next business day for the following:

* Any spill or leak meeting the requirements of 6.7.2.a.7

e Any groundwater sample analysis meeting the requirements of 6.6.1.b.2

2. - A 30-day report shall be submitted to the NRC and a copy concurrently

forwarded to State and Local officials for any on-site or off-site ground water

sample analysis meeting the requirementé of 6.6.1.b.2 and having the potential -
to reach ground water that'is or could be used as a source of drinking water. A

30-day report is only requlred on the initial dlscovery of a contaminated ground

. water plume

b. Any spill or leak for- Wthh an mformal notrﬁcatlon is made in accordance with
- 6.75.a shall be summarlzed in the Annual Radroactlve Efﬂuent Release Report

c. Any ground water sample analysis from a ground water source that is not part of the ,
Radiological Environmental Monitoring Program shall be included in the Annual
- Radioactive Effluent Release Report. -
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d. Any ground water sample analysis from a ground water well described in the
Radiological Environmental Monitoring Program shall be included in the Annual
“Radiological Environmental Operating Report.

7.0 - RECORDS

7.1  The following individual and packaged documents and copies of any related correspondence
.completed as a result of the performance or implementation of this procedure are records. They -
shall be submitted to Records Management in accordance with. VPAP-1701, Records

. Management. Prior to transmittal to Records Management, the sender shall assure that:

* Each record is packaged when applicable.
* .« QA program requirements have been fulfilled for Quality Assurance records.

'« Each record is legible, completely filled out, and adequately identifiable to the item or
actrvrty involved.

“« Each record is stamped initialed, signed, or otherwise authenticated and dated as requrred
by this procedure. )

7.1.1 Individual Records
~ None

7.1.2 Record Packages

* Records of changes to the ODCM in accordance with Step 6.7. 4
» Records of meteorological data in accordance with Step 6.7.3
~ * Records of sampling and analyses -
[ Records of radroactlve materials and other efﬂuents released to the environment

. Records of preventrve maintenance, surverllances and cahbratlons

' 72 “The followmg documents completed as-aresult of the 1mp1ementatron of this procedure are not

Quahty Assurance records and are not requ1red to be transmitted to Records Management.

None
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ATTACHMENT 1
. (Page 1 of 1) ‘
Radioactive Liquid Effluent Monitoring Instrumentation

Instrument Minimum Action
' Operable ‘ -
Channels

1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE ’

(a) Radwaste Facility Liquid Effluent Line, ,
RM-RRM-131 1 1
7. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS ‘
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE
(a) Circula;ing Water Discharge Lines,
Unit I: I-SW-RM-120 | 2
Unit 2: 2-SW-RM-220 =
(b) Component Cooling Service Water Effluent Lines,
1-SW-RM-107A
~ 1-SW-RM-107B -
1-SW-RM-107C
1-SW-RM-107D
3. FLOW RATE MEASUREMENT DEVICES
(a) Radwaste Facility Liquid Effluent Line,
Instrument Loop RLW-153 _ 1 1

[ "]

— e
[SS TN NS T S I S )

ACTION 1: Ifthe number of operable channels is less than required, effluent releases via this
- pathway shall be suspended.
ACTION 2:  If the number of operable channels is less than requifed, éffluent releases via this
' pathway may continue provided that, at least once per 12 hours, grab samples are
collected and anzilyzed for principal gamma emitters, as defined in Radioactive Liquid
Waste Sampling and Analysis Program (Attachment'3) When the effluent release via
this pathway continues, then initiate the “Loss of Radioactive Liquid Effluent
] Momtormg Instrumentatlon Samplmg Schedule” attachment in HP—3010 021
" Radioactive quu1d Waste Samplmg and Analysis.

\
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ATTACHMENT 2
(Page 1 of 1)

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements

Channel Description Channel | Source Channel Channel
N . | Check | Check | Calibration nctional Tes
1. GROSS . RADIOACTIVITY MONITORS
"PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE
(a) Radwaste Facility Liquid Effluent Line, - ] o
RM-RRM-131 | D P R - Q

2. GROSS BETA OR GAMMA RADIOACTIVI-
TY MONITORS PROVIDING ALARM BUT
NOT PROVIDING AUTOMATIC TERMI-
NATION OF RELEASE ' :

(a) Circulating Water Discharge Lines,

‘Unit'1: 1-SW-RM-120
Unit 2: 2-SW-RM-220

(b) Component Cooling Service Water
Effluent Lines,

1-SW-RM-107A
1-SW-RM-107B
[-SW-RM-107C
1-SW-RM-107D

{3, FLOW RATE MEASUREMENT DEVICES
(a) Radwaste Facility Liquid Effluent Line, _ , .
Instrument Loop RLW-153 DR N/A R " NA
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~ ATTACHMENT 3
_ ~ (Page 1 of 3) ,
Radioactive Liquid Waste Sampling and Analysis Program -
Liquid Release Sampling Minimum Analysis| Type of Activity ];‘;‘g;golgr(rtig)
" Type Frequency Frequency - Analysis (Ci/ml), (Note 1)
' | Principle Gamma | < 17
_ P _ P Emitters (Note 3) , x 10
(Each Batch) (Each Batch) 3! 1x106
‘ P v . Dissolved and ‘5'
Batch Releases /M M Entrained Gases 1 x10°
(One Batc , (Gamma Emitters) o
(Note 2) P M Composite |  H '1x10%
(Each Batch) * (Note 4) Gross Alpha 1x107
P -Q Composite | - Sr3 and Sr0 “ 5x108
(Each Batch) (Note 4) | FeX 1x10°
. ' o Principai Gamma 5% 107
Continuous WComp031te | Emitters (Note 6) x 10
(Note 6) (Note 6) 13 1x10°
; , Dissolved and ' S
E:{:;:l:so ® Grab I;/Iam le M Entrained Gases 1107
Pl - | (Gamma Emitters)
(Note 5) Continuous M Composite B C1x 103
‘(Note 6) .(Note 6) * Gross:Alpha 1x107
~ Continuous | QComposite |- -Sr8 and $1% 5x 10
(Note6) | (Noté6) < | RS | 1x10%

. ~ .
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ATTACHMENT 3
(Page 2 of 3)

Radioactive Liquid Waste Sampling and Analysis Program

For a particular measurement system (which may include radiochemical separation):

Where:
LLD

Sb

E

\%

'2.22E+06 =

At

4,66 Sy,
Ee Ve222E+06e Y o e-(MU

LLD = 8-1)

the “a priori” (before the fact) Lower Limit of Detection (as microcuries

per unit mass or volume) (See Subsection 4.8)

the standard deviation of the background 'cotmting rate or of the counting

' rate of a blank sample as appropriate (as counts per minute, cpm)

the countirlg efficiency (as counts per disintegration) .

the sample size (in units of mass or volume)

then'umber of disintegrations per minute (dpm) 'p'er'micrccurie
the fractional radiochemical yield (when applicable)

the radioactive decay constant. for the particular radionuclide

the elapsed tlme between the mldpomt of sample collection and time of
countlng

Typical values of E, V, Y and At should be used in the calculation.

The LLD is an “a priori” (before the fact) limit representing the capability of a measurement
systemi and not a "“po'steriori” (after'th'e ‘fact) limit for a particular measurement :

A batch release is the dlscharge of lquld wastes ofa dlscrete volume Before samplmg for

_analyses, each batch shall be 1solated and approprlate ‘methods will be used fo obtain a
representatlve sample for analysis.
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Radioactive Liqixid Waste Sampling and Analysis Program

NOTE 3: The‘prinéipal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: M4, Fe¥, Co%8, Co%0, ZnS3, Mo?, Cs!34, Cs137, ce!4!, and
Ce!*4, This list'does not mean that only these nuclides are to be detected and reported.
Other peaks that.are measurable and identifiable, at levels exceeding the LLD, together
with the above nuclides, shall also be identified and reported.

NOTE 4: A composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste discharged and for which the method of sampling employed results
in a specimen that is representative of the liquids released.

NOTE5: A continuous release is the discharge of liquid wastes of a non-discrete volume, e.g., from
’ a volume of a system that has an input flow during the continuous release.

NOTE 6: To be representative of the quantities and concentrations of radioactive materials in liquid
' effluents, composite sampling shail employ appropriate methods which will result in a
specimen representative of the effluent release.

~
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" ATTACHMENT 4
(Page 1 of 4)
Radioactive Gaseous Waste Sampling and Analysis Program
Gaseoﬁs Relcase Sampling Fre- Mimmum Analysis|. Type of Ayctivity; Tower Limit of |
Type ~ quency Frequency Analysis - ~Detection (LLD)
- A ' (uCi/ml), (Note 1) .
A. Waste Gas Pr(’;;ﬁ I'I{‘:;ia;se Prior to Release | Principal Gamma ' 1% 104 '
- Each T: i
Storage Tank (Grab Sample) ( af:h  ank) | Emitters (Note 2) )
) . Principle Gamma i
: Prior to Release | Prior to Release ) ’ 1x10
B. Containment A A - | Emitters (Note 2) S
(Each PURGE) ch P ‘ ER a6
Purge (Grab Sample) (Each PURGE) H- | 1x10
C. Ventilation . Weekly Weekl Principle Gamma | _ o
“(DProcess Vent |~ (Grab Sample) Y| Emitters (Note2) | 110
(2)Vent Vent #1 ' : ' 3 »
(3)Vent Vent #2 (Note 3) (Note 3) - H 1x10%°
(4)SRF Vent L '
) 1131 _12
Continuous Weekly (Note 5) 1x10 ,
Charcoal Sample 3
(Note 4) ( amp. ) | 1133 | 1 x 1010
Continuous - | Weekly (Note 5) | Principal Gamma '1 X1 (‘)_11
All Release (Note 4) Particulate Sample | Emitter (Note 2)
 Confine Weekly , :
Types as listed ?Nol::au:;l S Composite Gross Alpha 1x1oll
Particulate Sample |
in A,B,and C Coni Quarterly ‘ _ T
- . 013 1:1u:us Composite S8 and SV 1x 1071
( ote )‘ ~ Particulate - 3 | o
Continuous 1| NOble Gases Gross: .
02 |Noble Gas Monitor| LSS, 6 -
(Note 4) A ' o omitor | Beta-and Gamma [x10 :
' ' | PrincipleGamma | = . . 4
- Weekl: Weekly .} TR S vl 1 x10
~Condenser Air - . y B ‘yv el Emitters (N?-t?"Z)', e x: R
SRR Grab-Sample L {1 3 6
Not 6
Ejector (Note 3) (‘_ ote 3) H 1x10°
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Radioactive Gaseous Waste Sampling and Analysis Program
Gaseous Réieasé Sampling |Minimum Analysis| Type of Activity “Tower Limit of
Type Frequency Frequency Analysis { Detection (LLD)
B _ (uCi/ml), (Note 1)
Prior to Release | Prior to Release Princip l? G a 1x10*
, Emitters

(Grab Sample) | .(Each Release) H 1x10°

. 131 -11

- Continuous Charcoal Sample : , Ix 107

(Note 4) (Note 6) 1133 1x 10710
Containment ‘ . . ‘

Continuous Particulate Sample | Principal Gamma 1 x 1010
. Hog Depres- (Note 4) (Note 6) Emitter (Note 2)
surization Continuo Composite Particu-| - .
?Iilloteu 4;1 s late Sample Gross Alpha 1x1010
' . (Note 6)
Confinuous “[Composite Particu- .
(Note 4) late Sample S8 and $r*° 1x1010
oe (Note 6) |

I N T N BN N S N
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Radioactive Gaseous Waste Sampling and Analysis Pi'b'gram

\ .

NOTE 1: For a particular measurement system (which may include radiochemical separation):

Where:

Il

LLD .

v =

2.29E+06 =

- 4.66 Sp

LLD = — _
Ee Ve222E+06¢ Y o g~(AAD)

- (10-1)

the “apriori” (before the fact) Lower Limit of Detection as defined above
(as microcuries per unit mass or volume) (See Subsection 4.8).

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm).

the counting éfﬁciency (as counts per di-sintegratio‘n).

the sample size (iﬁ units of mass or volume).

the number of disintegrations per minute (dpm) pér microcurie.
the fractional radiochemical yield (when applicavlble).

the radioactive dc;cay constant for the particulariradionuclide.

the elapsed time between the midpoint of sample collection and time of
counting. |

Typical vaiues of E, V, Y and At should be used in the 'calculatiOn'.

The LLD is an “a priori” (before the fact) limit representing'the cépability ofa nieaSurément )
system and not a “posteriori” (after the fact) limit for a particular measurement.
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ATTACHMENT 4
(Page 4 of 4)

Radioactive Gaseous Waste Sampling and Analysis Program

‘The principal gamma emitters for which the LLD specification applies exclusively are the

following radionuclides: Kr¥7, K188, Xe!33, Xe!33m, Xe135, Xe!35™, and Xe!3® for gaseous
emissions and Mn%%, Fe%%, Co™8, Co%0, ZnS5, Mo, Cs!34, Cs137 Ce!*! and Ce!# for
particulate emissions. This list does not mean that only these nuclides are to be detected and
reported. Other nuclides with half lives greater than 8 days, that are measurable and
identifiable at levels exceeding the LLD, together with the above nuclides, shall also be

 identified and reported.

- Sampling and analysis shall also be performed following shutdown, start-up, and whenever

a thermal power change exceeding 15 percent of the rated thermal power occurs within any

~one-hour period, when:

a. Analysis shows that the dose equwalent 113! concentration in the primary coolant has

increased more than a factor of 3, and

b. The noble gas activity monitor shows that effluent activity has increased by more than
a factor of 3. '

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the
period covered by each dose or dose rate calculation made in accordance with '
Steps 6.3.1, 6.3.3, and 6.3.4. ‘

Samples shall be changed at least once per seven days and analyses shall be completed
within 48 hours after changing (or after removal from sampler). Sampling shall also be
pérformed at least once per 24 hours for at least seven days following each shutdown, start-
up, or thermal power change exceeding 15 percent of rated thermal power in one hour, and
analyses shall be completed within 48 hours of changing. When samples collected for 24
hours are analyzed, the corresponding LLDs may be increased by a factor of 10. ThlS

requlrement applies if:

a. Analysis shows that the dose equivalent I131 concentratlon in the prlmary coolant has

increased by a factor of 3;.and

b. Noble gas monitor shows that effluent activity has inicreased more than a factor of 3.

To be representative of the quantities and concentrations of radioactive materials in gaseous

effluents, composite sampling shall employ appropriate methods that will result in a
specimen representative of the effluent release.
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INSTRUMENT

MINIMUM

OPERABLE

CHANNELS

ACTION

(@)

1. PROCESS VENT SYSTEM

Noble Gas Activity Monitor - Providing Alarm and
Automatic Termination of Rcf,lease:

" 1-GW-RM-130B

(®)

Iodine Sampler:
Continuous HP Sampler, or
1-GW-RM-130-1 (NOTE 1)

_ In-Line Particulate / Iodine Sampler’

- (©)

Particulate Sampler:

_Continuous HP Sampler, or

1-GW-RM-130-1 (NOTE 1)
In-Line Particulate / Iodine Sampler

(d)

Process Vent Flow Rate Monitor:
1-GW-FT-100

©

Sampler Flow Rate Measuring Device:

HP Sampler Rotometer or MGPI Flow Rate Measurmg )

Device

" (a)

2. CONDENSER AIR EJECTOR SYSTEM

Gross Activity Monitor:
1-SV-RM-111
2-SV-RM-211

p—

(®)

Air Ejector Flow Rate Measuring Device:
Unit 1: 1-VP-FI-1A

1-VP-FI-1B
Unit 2: 2-VP-FI-1A

2-VP-FI-1B

W W W W

(w

3 VENTILATION VENT SYSTEM

Noble Gas Activity Momtor

SRF: RRM-101

SPS: Vent #1, 1-VG- RM-104
Vent #2, 1-'VG-RM-131B

(b)

lodine Sampler:
SRF: RRM-101

SPS: Vent #1, 1-VG-RM- 104 (NOTE 2)
Vent #2, Continuous HP Sampler, or
) . 1-VG-RM-131-1 (NOTE 1) -
In-Line Particulate / Iodine Sampler
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Radioactive Gaseous Effluent Monitoring Instrumentation

_ o MINIMUM
INSTRUMENT OPERABLE ACTION
. ' CHANNELS
(c) Particulate Sampler: . _
" SRF: RRM-101 1 , 2
SPS: Vent #1, VG-RM-104 (NOTE 2) o R 2
Vent #2, HP Continuous Sampler, or e o o
1-VG-RM-131-1 (NOTE 1) 1 2
In-Line Particulate / Iodine Sampler '
(d) Ventilation Vent Flow Rate Monitor: _
- SRF: 01-RHV-FT-156. ' _ N 1 3
SPS: Vent #1, 1-VS-FT-119 ' 1 3
Vent #2, 1-VS-FT-116 o 1 -3
(e) Sampler Flow Rate Measurmg Device: ‘ . '
SRF: RRM-101 . S O 3
SPS: Vent #1, 1-VG-RM-104 (NOTE 2) 1 - 3
Vent #2, HP Sampler Rotometer or 1 . 3
MGPI Flow Rate Measuring Device '

NOTE 1 The mark number listed refers to the entire radiation monitor Skld which includes particulate, iodine,
and noble gas components.

"NOTE 2: Vent # 1, 1-VG-RM-104, HP continuous sampler pump automatically maintains isokinetic sample
flow when changes in stack flow are detected. Isokinetic sample flow adjustment can take
15 - 20 minutes. [Commitment 3.2.3]

ACTION 1: If the number of operable channels is less than required, effluent releases via this path may continue
provided that the best efforts-are made to repair the channel and that grab samples are taken at least once

-~ per 12 hours and these samples are analyzed for gross activity within 24 hours; When the effluent release -

via this pathway continues, then initiate the “Loss of Radioactive Gaseous Effluent Monitoring
Instrumentation Sampling ! Schedule" attachment in HP-3010. 031, Radioactive Gaseous Waste Samplmg
and Analysxs [Commltment 3 2.4] :

ACTION?2:  If the number of operable’ channels is less than required, effluent releases via this ‘pathWay may continue
provided that the-best efforts are made to repair- the channel and that the: samples are continuously
collected wrth auxrhary sampling equlpment wrthm 12 hours after the mltlatwn of thrs ACTION
statement as requrred in Radioactive Gaseous Waste Sampling and Analysis Program (Attachment 4).
[Commltment 3.24] ’ .

: ACTION 3: If the number of operable channels is less than required, effluent releases via this pathway may continue

provided the flow rate is estimated at least once per 4 hours.

3
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Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL CHANNEL|SOURCE| CHANNEL F’&}}‘(‘}ﬁgﬁh
DESCRIPTION CHECK | CHECK | CALIBRATION | FUNCTIO

- 1. " PROCESS VENT SYSTEM

(a) Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release
1-GW-RM-130B D M R Q

(b) Todine Sampler (NOTE 1) ‘ '
Process Vent Continuous HP : _ o
Sampler, or 1-GW-RM- 130-1 w N/A N/A - N/AY
In-Line Particulate / Iodine Sampler ‘ o

(c) Particulate Sampler (NOTE 1)
Process Vent Continuous HP _ - 4
Sampler, or 1-GW-RM- 130-1 w N/A N/A N/A
In-Line Particulate / Iodine Sampler

(d) Process Vent Flow Rate-Monitor

1-GW-FT-100 . D N/A R A - N/A
(e) Sampler Flow Rate Measuring : ‘ 8

Device : . . k .

HP Sampler Rotometer, or D N/A SA ¢ N/A

MGPI Flow Rate Measuring Device D N/A R N/A
2. CONDENSER AIR EJECTOR SYSTEM| - -
(a) Gross Activity Monitor
. Unit 1: 1-SV-RM-111
Unit 2: 2-SV-RM-211 .
(b) Air Ejector Flow Rate Measuring .| -
" Device :
Unit 1: 1-VP-FI-1A
1-VP-FI-1B
Unit 2: 2-VP-FI-1A
L - 2-VP-FI-1B
| 3. VENTILATION VENT SYSTEM
(a) Noble Gas Activity Monitor
- SRF: RRM-101. > - _ : :
" SPS: I:VG'RM -131B ' D | M | R Q
v . 1-VG-RM-104 B A o

D N/A R "~ N/A
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Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

— CHANNEL
CHANNEL CHANNELISOURCE| CHANNEL [ ol soy

DESCRIPTION CHECK | CHECK | CALIBRATION TEST

(b) Iodine Sampler (NOTE 1)
SRF: RRM-101 -
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / Iodine
Sampler ‘
(c) Particulate Sampler (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / Iodine
Sampler : ' : - \
_(d) Ventilation Vent Flow Rate Monitor | '
SRF:01-RHV-FT-156
SPS: Vent #1, 1-VS-FT-119
Vent #2, 1-VS-FT-116

W N/A N/A - N/A

W N/A - N/A N/A

D N/A R = N/A

(¢) Sampler Flow Rate Measuring
Dévice (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM-104
Vent #2, HP Sampler Rotometer
or MGPI Flow Rate Measuring
Device '

N/A ~N/A
N/A N/A

© N/A | N/A
N/A SIA N/A

~ AR

O oY

NOTE 1:The mark numbers listed above in 1(b), 1(c), 3(b), 3(c), and 3(e) refer to the gaseous
' effluent radiation monitor thh which the iodine and particulate samplers and the flow
rate measurmg dev1ces are assocxated The hsted mark numbers do not refer to the

partlculate radiation moitor.
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. | Exposure Pathwey

‘and/or Sample

"~ Number of Sample and

Sample Location

Collection
Frequency

" Type and Frequency of

- Analysis’

[T DIRECT
" RADIATION

Aboilt 40 Routine Monitor-
ing Stations to be placed as
follows:

1)

2)

3)

with'station in each

Inner Ring in general
area of site boundary

sector

Outer Ring 6 to 8 km‘ ’
from the site with a
station in each sector
The balance of the §
dosimeters should be

placed in special interest|
areas such as population

centers, nearby

residents, schools, and
in 2 or 3 areas to serve as
controls

' Quarterly

GAMMA DOSE

Quarterly

2. AIRBORNE

~Particulates

| Radioiodines and |
.| by
 kmdistance located in a
" conceritric ring around
, the Station

Samples from 7 llocations:
1 sample from close to |.

a).

" location of the highest

- location 15-30 km

the site boundary
calculated annual
-average ground level :

D/Q
5 sample locatrons 6-8

1 sample froma control

distant, providing valid

Continuous -

. Sampler -
operation with' -
sample collection |’
" weekly -

IRadioiodine Canister

Partrculate Sampler
- Gross ‘beta radioactivity -
’ ,analysrs following ﬂlter

Gamma 1sotop1c analy51s

131 Analysis Weekly

change,

of comp051te (by
location) quarterly

background data
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Radiological Environmental Monitoring Program
Exposure Pathway | Number of Sample and Collection Type and Frequency of
| -and/or Sample Sample Locatron Frequency Analysis
3. WATERBORNE ' '
: ' Gamma isotopic analysis -
a) 1 sample upstream monthly:
) . y,
a) Surface b) 1sample downstream Monthly Sample Composite for tritium analysis
_ . quarterly
b) Ground Sample from 1 or 2 sources Quarterly Gamma isotopic and tritium

.analysis quarterly

shoreline

¢) Sediment from

a) 1 samhle upstream

b) 1 sample downstream

Semi-Annually

Gamma isotopic analysis semi-
annually

d) Silt

a) 1sample upstream

Semi-Annually

annually

{4. INGESTION

a) Milk

b) 1 sample downstream

a) 2 samples from milking
animals in the vicinity of-
the Station. (NOTE 1)

b) 1 sample from milking
animals at a control
location (~15-30 km
distant). NOTE 2)

Monthly

Gamma isotopic and 3! enel-
ysis monthly

b) Fish and
Invertebrates

a) 2samples of oysters in the
vicinity of the Station

Semi—Ahnually

Gamma isotopic on edibles

b) 4 samples of clams in the
vicinity of the Station

Semi-Annually

Gamma isotopic on edibles

c) 1 sampling of crabs from

the vicinity of the Station

~ Annually "

'{ Gamma isotopic on edibles

d 1 sampling of 2 different

species from the discharge
canal (catﬁsh ‘white perch
'.eel) L

Semi-Annually.

Gamma isotopic on edibles

. NOTE I

If milk samplmg calmot be perfonned use item 4. c)d) M11k samphng cannot be performed

when there are no milk samplmg locations in the v1crmty of the Station.

'NOTE 2:

sampling cannot be performed when there is no milk samplmg location ~

distant.

1If milk samplmg from a control location cannot be performed, use item 4.c)e). Milk

15-30km

Gamma isotopic analysis semi-
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1 sample of a broadleaf |
‘vegetation grown 15 -
- 30 km distant in the -

available least prevalent

" wind direction, if milk

sampling is not
performed.
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Radiological Envirenmental Monitoring Program
- Exposure Pathway | Number of Sample and Collection Type and Frequency of
and/or Sample ~  Sample Location Frequency Analysis
4. INGESTION | |
(Continued)
a) 1 sample corn  cntan .
b) 1 sample soybearis Annually. I()}:rltril(r)rllla 1ls,otop1c on edible
c) 1 sample peanuts ' ‘
d) 1 sample of a'lbroadl‘eaf
‘vegetation grown
nearest in each of two
different available
offsite locations
- (sectors) with the _
¢) Food Products highest annual average | - _
. o ground level D/QS, if Monthly’ if Gamma iSOtOpiC and 1131
" milk sampling is not available, or at analysis
performed. ' harvest . ,
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Environmental Sampling Locations

SAMPLE . LOCATION DISTANCE | DIRECTION REMARKS
MEDIA ' (MILES) T I
Air Charcoal and| Surry Station ~ (SS) 0.3 ‘ NNE
Particulate Hog Island Reserve (HIR) 20 NNE
| Bacons Castle (BC) 45 SSW
Alliance (ALL) 5.1 WSWwW.
Colonial Parkway ~ (CP) 38 . NNW
BASF | (BASF) | = 5.1 -~ ENE
Fort Eustis (FE) 49 ESE
Newport News (NN) | 193 SE Control Location
‘| Environmental | Control '(OO) , ‘ Onsite *
TLDs - West North West ~ (02) 0.2 WNW SitevBoundary
Surry Station Discharg(g 3 04 » NW | Site Boundary
North North West  (04) 0.2 NNW Site Boundary
North : 05) 0.3 N | Site Boundary
North North East  (06) 0.3 NNE -| Site Boundary
North East ) 03 NE Site Boundary
East North East (08) 04 - ENE Site Boundary
East (09) 0.3 . E | Site Boundary
West - (10) 01 | W.. Site Boundary
West South West ~ (11) 04 WSW. Site Boundary:
South West a2 . 03 | sw '
[South South West  (13) | 03 | SSW
| Souh - (H| 04 | S |
S [South South Bast - (15).| 06, _ |- SSE . |Sitc
- South East 16) | 09 | - SE _ |Site Boundary
[ Station Intake a8) | 16 |  ESE Site Boundary
Hog Island Reserve (19) 20 NNE Near Resident
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Environmental Sampling Locations
' SAMPLE LOCATION DISTANCE | DIRECTION | REMARKS
MEDIA S | (MILES) | A S
| Environmental | Bacon’s Castle 20) 4.5 SSwW ‘Approx. 5 miles
| TLDs Route 633 21 4.9 SwW ‘Approx. 5 miles
Alliance (22) 5.1 WSw Approx. 5 miles
Surry - (23). 7.7 WSW . | Population Center
Route 636 and 637 (24)'.- 4.0 W - | Approx. 5 miles
Scotland Wharf 25) | 5.0 WNW - | Approx. 5 miles
Jamestown (26) 6.3 NW | Approx. 5 miles
Colonial Parkway  -(27) 3.8 NNW | Approx. 5 miles
Route 617 and 618 (28) 49 NNW | Approx. 5 miles
| Kingsmill 29) 4.6. N -Approx. 5 miles
_ \Vllliamsburg - @30) 7.8 N | Population Center
Kingsmill North Bt 55 ~ NNE: Approx. 5 miles
Bud.weiser‘ ‘(32) 5.8 NNE Population Center
Water Plant (33) 5.0 NE Approx. 5 miles
BASF 34) 5.1 ENE Approx. 5 miles
Lee Hall 35| 11 ENE Population Center
Goose Island (36) 5.1 - E | Approx. 5 miles
| Fort Bustis 37 4.9 ESE | | Approx. 5 miles
Newport News (38) 193 - SE Population Center
Jamies River Bridge (39) | 171 SE  |Control
Benn's Church  (40) | 170 |  SSE__ [Contol
Smithfield  @41) | 134 | _ SSE . |Confrol
|Rushmere @) | 53 | SSE|Approx Smiles
L - [Route'628 @3y | 5T . | S . |Approx.smiles |-
Milk | Epp’s S 48 'SSW | S
1 Colonial Parkway 37 NNW
Williams 27.5 S Control Location
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“Environmental Sampling Locations
'SAMPLE . LOCATION | PISTANCE | DIRECTION| REMARKS
~ MEDIA | | | (MILES) |
| Well Water .| Surry Station » - ‘ Onsite**
‘ Hog Island Reserve .20 NNE
Construction Site 03 E Onsite***
Crops (Corn, Slade’s Farm 32 S
| Peanuts, ‘
Soybeans) Brock’s Farm 3.8 S
River Water Surry Discharge 0.4 . NW .
(Monthly) Scotland Wharf 49 WNW | Control Location
- | Sediment Chickahominy River 11.2 WNW Control Location
iy Surry Station Discharge | 13 NNW |
Clams Chickahominy River 11.2 WNW Control Location -
| Surry Station Discharge 1.3 NNW
Hog Island Point ’ 2.4 NE.
Lawne’s Creek 24 SE
Oysters Point of Shoals 64 SSE
' Mulberry Point 4.9 ESE
Crabs Surry Station Discharge 1.3 NNW
Fish Surry Station Discharge 1.3 NNW
Shoreline Hog Island Reserve 0.6 N
Sediment , o o
. Chlckahomrny Rlver 11.2 WNW | Control Location
* o Onsite Location - in Lead Shield ’
xx _ Onsite sample of Well Water taken from tap water at Surry Envrronmental Burldlng

- %% Ongsite sample of Well Water taken from tap-water at Surry Tralmng Center '
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Detection Capabilities for Environmental Sample Analysis
LOWER LIMIT OF DETECTION (LLD)
Analysis . Water Airborne Fish Milk Food Sediment
(NOTE 2) - (pCiNn) | Particulate | (pCi/kg) (pCiN) Products | (pCi/kg) -
' ' or Gases | (wet) (PCi/kg) (dry)
(pCirm3) | - (wet)
Gross beta 4 0.01
H-3 2,000 '
Mn-54 15 130
Fe-59 30 260
Co-58, 60 15 130
Zn-65 30 260 -
Zr-95 30,
Nb-95 15
I131 | NOTE3)1| 007 1 60
Cs-134 15 0.05. 130 15 60 150
Cs-137 18 0.06 150 8 80 180
Ba-140 60 ’ 60
La-140 15 15
NOTE I: Required detection capabilities for thermoluminescent dosimeters used for environmental

measurements are given in Regulatory Guide 4.13.

NOTE 2:

‘This list does not mean that only these nuclides are to be detected and reported Other peaks

" that are measurable and identifiable, together with the above nuclides, shall also be
1dent1ﬁed and reported

water samples is 10 pCi/l.

LLD for the ground (drmkmg) water samples. The' LLD for the surface (non—drmkmg)



DOMINION

. VPAP-2103S
REVISION 13
PAGE 63 OF 72.
ATTACHMENT 9 -
(Page 2 of 2)

Detection Capabilities for Environmental Sample Analysis

LOWER LIMIT OF DETECTION (LLD)

NOTE 1. Fora pattictllér measurement system (which may include radiochemical separation):

Where:
LLD

Sb

B
X v

2.22E+06
Y
A

At

| - 4.66 s
Ee Ve222E+06 @ Yoe -(AAY)

LLD = (24-1)

the “a priori” (before the fact) Lower Limit of Detection as defined above
(as microcuries per unit mass or volume) (See Subsection 4.8)

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm)

the counting efficiency (as counts per disintegration)
the sample size (in units of mass or volume)
the number of disintegrations per minute (dpm) per microcurie

the fractional radiochemical yield (wﬁen applicable)

the radioactive decay constant for the particular radionuclide

the elapsed time between sample coliection (or end of the sample
collection period) and time of counting (for environmental samples, not

plant effluent samples)

'Iyplcal values of E, V, Y and At should be used in the calculatlon

The LLD is an “a priori’ (before the fact) limit representmg the capablllty of a measurement
system and not a “posteriori” (after the fact)- 11m1t for a partlcular measurement
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A'Reporti‘ng Levels for Radioactivity Concentrations in Environmental Samples

Analysis ~Water - | Airborne |  Fish Milk | Food Products
: (pCiN) . | Particulate or | (pCi/kg, wet) (pCin (pCi/kg, wet)
“|Gases (pCi/m3) - -
~ H3 20,000* , R —
Mn-54 1,000 - | 130,000
Fe-50 400 - | 10,000
Co-58 1,000 ' ' 30,000
Co-60 300 | " 10,000
Zn-65 300 | 20,000
Zr-Nb-95 400 | |
I-131 % 0.9 | - T 3 100
“Cs-134 30 — 10 | 1,000 | .60 1,000
Cs-137 50 20 2000 | - 70 2,000
Ba-La-140 200 3000 - '

| *Reporting level for the ground (drinking) water samples required by .Radiological '
Environmental Monitoring Program (Attachment 7). The reporting level for the surface (non-
drinking) water 'samples required by Attachment 7 is 30,000 pCi/l for H-3 and
20 pCil for I-131 : 7
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Meteorologlcal quuld and Gaseous Pathway Analysis

METEORLOGICAL ANALYSIS
" Purpose

The purpose of the meteorological analysis was to determine the five (5) year average X/Q and
D/Q values at critical locations around the Station for ventilation vent (ground level) and
process vent (mixed mode) releases. The five year average X/Q and D/Q values are used in the
dose pathway analysis to determine both the maximum exposed individual at site boundary and
member of the public. )

Meteorological Data, Pai'ameteré, and Methodology

A five (5) year average of representative onsite meteorological data for the period J anuary 1,
1992 through December 31, 1996, is used in the gaseous effluent dose pathway calculations.
This data includes wind speed, wind direction, and differential temperature for the purpose of
determining joiht'frequency distributions for those releases characterized as ground level (i.e.,
ventilation vent), and those characterized as mixed mode (i.e., process vent). The portions of
release characterized as ground level were based on AT58.9ft-28 25 and 28.2 foot wind daté
and the portions characterized as mixed mode were based on AT{sg 9fi-28 27t and 158.9 ft wind
data.

X/Qs and D/Qs were calculated using the PC version of NRC computer code “XOQDOQ -
Program for the Meteorological Evaluation of Routine Effluent Releases at Nuclear Power
Stations”, Version 2.0, provided in NUREG-0324. The code is based upon a straight line
airflow model implementing the assumptions outlined in Section C (excluding Cla and C1b)
of Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport and Dispersion

g of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors.”

The ope'ngtérrain édjustment factors were applied to the X/Q values as recommended in

,Regulatory Guide 1.111. The site. reglon is characterlzed as flat terrain such that open terrain
~ correction factors are considered- approprlate The ground level ventilation vent release
calculations included a bulldmg wake correction based on‘a 1516 m2 coritainment minimum

cross-sectional area. The effective release height used in mixed mode release calculations was

‘based on a process vent release height of 131 ft, and plume rise due to momentum for a vent

diameter of 3 in. with plume exit velocity of 100 ft/sec.
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‘Meteorological, Liquid, and Gaseous Pathway Analysis

Ventilation vent, and vent releases other than from the process vent, are consideréd ground
level as specified in Regulatory Guide 1.111 for release points less than the height of adjacent
solid structures. Terrain elevations were obtained from Surry Power Station Unité‘ 1 and 2
Virginia Electric and Power Company Updated Final Safety A_nalyéis Réport Table 11A-8.

X/Q and D/Q values were calculated for the nearest site boundary, residence, milk-cow,
discharge bank, and vegetable garden by sector for process vent and ventilation vent releases.

According to the definition for short term in NUREG-0133, “Preparation of Radiological
Effluent Technical Speciﬁcations for Nuclear Power'S"tatiqns,” October, 1978, some gaseous
releases may fit this category, primarily waste gas decay tank releases and containment purges.
However, these releases are considered long term for dose calculations as past releases were
both random in time of day and duration as evidenced by reviewing past release reports.
Therefore, the use of annual average concentrations is appropriate according to NUREG—Oi 33.

A Results

The X/Q value that would result in the maximum total body, skin, and inhalation exposure for
ventilation vent releases was 6.0E-05 sec/m? at a site boundary location 532 meters NNE
sector. For pfocess vent reieases, the site boundary X/Q value was 3.7E-07 sec/m3 ata
location 565 meters WSW sector. The discharge canal bank X/Q value that would result in the
maximum inhalation exposure for ventilation vent releéses was 1.6E-04 sec/m3 at a

location 290 meters NW sector. The discharge canal bank X/Q value for process vent

was 6.9E-07 sec/m3 at a location 290 meters NW sector..
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MeteOrological, Liquid, and Gaseous Pathway Analysis

The grass-cow-milk pathway analysis, which is performed to derive the maximum exposure 3
from 131, 1133, and from all radionuclides in particulate form with half-lives greater than eight

_days, is based on the dairy location indicated by the 1996 Land Use Census. The D/Q value

from ventilation vent releases that would result in the maximum exposure was 2.5E-10 per m?2
at a location 5873 meters NN'W sector. For process vent releases, the D/Q value was 1.4E-10
per m? at a location 7788 meters SSW sector. For tritium, the X/Q value from ventilation vent
releases that would result in the maximum exposure for the grass-cow-milk pathway

was 1.5E-06 sec/m3 at a locations 5873 meters NNW sector, and 7.0E-08 sec/m3 for process

vent releases at a location 7788meters SSW sector. The inhalation pathway is the only other

pathway existing at this location. Therefore, the X/Q values given for tritium also apply for the
inhalation pathway. '

LIQUID PATHWAY ANALYSIS

Purpose A

The purpose of the liquid pathway analysis was to determine the maximum exp'osed member
of the public in unrestricted areas as a result of radioactive liquid effluent releases. The analysis
included a determination of most restrictive liquid pathway, most restrictive age group, and

critical organ. This analyms is required for Subsectlon 6.2, Liquid Radioactive Waste

Effluents.

Data, Parameters, and Methodology
Radioactive hquld effluent release data for the years 1976, 1977, 1978, 1979, 1980, and 1981

- were complled from the Surry Power Station effluent release reports. The data for each year, .
along with approprlate site spec1flc parameters and default selected parameters, were entered
~ into the NRC computer code LADTAP as described-in N UREG 0133.
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Liquid radioactive effluents from both units are released to the James River via the discharge -
canal. Possible pathways of exposure for release from the Station include ingestion of fish

an.d' invertebrates and shoreline activities. The irrigated food pathway and potable water
pathway do not exist at this location. Access to the discharge canal by the general public is
gained two ways: bank fishing, controlled by the Station and limited to Dominion employees
or guests of employees, and by boat as far upstream as the inshore end of the discharge canal
groin. It has been estimated that boat Sport_fishing would be performed a maximum of 800

: hours per year, and that bank fishing would be performed a maximum of 160 hours per year.

For an individual fishing in the discharge canal, no river dilution was assumed for the fish |
pathway. For an individual located beyond the discharge canal groins, ariver dilution factor of .
5 (i.e. a mixing ratio of 0.2) was assumed as appropriate according to Regulatory Guide 1.109,"
Rev. 1, and the fish, invertebrate, and shoreline pathways were considered to exist. Dose :
factors, bioaccumulation factors, shore width factors and usage terms for shoreline activities

‘and ingestion of fish and invertebrates are included in the Canberra Source Code file. Dose to-

an individual fishing on the discharge bank was determined by multiplying the annual dose
calculated with LADTAP by the fractional year the individual spent fishing in the canal.
Results |

For the years 1976, 1977 1979 1980 and 1981, the 1nvertebrate pathway resulted in the largest
dose. In"1978 the fish pathway resulted in the largest dose. The maximum exposed member of

‘the public was'determmed to utilize the James River. The critical age group was the adult and
~ the critical organ was either the thyroid or GI-LLI. The ingestion dose factors, which include
" the ffish and invertebrate pathways, are calculated for total body .and various critical organs.

Va‘lida‘tidn'of the lirrﬁting age grOup and critical organ is perfOrrriéd by Canberra’s liquid

: efﬂuent dose calculauon program usmg the data parameters, and methodology provided in the
) 'Canberra Source Code ﬁle
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GASEOUS PATHWAY ANALYSIS

Purpose

Gascous effluent pathWay‘ analyses are performed to determine the location that would result
in the maximum doses due to noble gases, for use in demonstrating compliance with

Steps 6.3.1.a. and 6.3.3.a. The analyses includes a determination of the location, pathway, and
critical organ, of the maximum exposed member of the public, as a result of the release of I'31,
133, tritium, and for all radionuclides in ‘particula'te form with half-lives greater than eight days
for use in demonstrating compliance with Step 6.3.4.a. In addition; the analyses includes a
determination of the critical organ, maximum age group, and sector location of an exposed

1131, 1133, tritium, and particulates to

" demonstrate compliance with Step 6.3.1.a.

Data, Parameters, and Methodology

Five year average X/Q values were calculated, as described in Section 1 of this attachment, for

the nearest site boundary in'each directional sector and at other critical locations accessible to
the public inside site boundary. The largest X/Q value was determined to be 6.0E-05 sec/m3
at site boundary for ventilation vent releases at a location 532 meters NNE direcﬁon, N
and 3.7E-07 sec/m3 at site boundary for proceSs_vent releases at a location 565 meters WSW .

" direction. The maximum doses to total body and skin, and air doses for gamma and beta

radlatlon due to noble gases would be at these site boundary locations. The doses from both
release points are summed in calculations to calculate total maximum dose.

6.3.1.a.2 dose limiits apply speciﬁcally to the inhalation pathway Therefore, the locations and

X/Q values determined for maxunum noble gas doses can be used to determine the maximum
dose from 113 L33, tntlum and for all radionuclides in particulate form with half-lives greater

than 8 days for the inhalation pathway.
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* The maximum exposed individual for I0CFRS50 Appendix I compliance could be at any of the

_folloWing locations: site boundary, nearest resident, nearest milk-cow, or nearest vegetable
-garden, using the 1996 Land Use Census data. Therefore, yentilation vent and process vent
‘X/Q and D/Q values for these selected receptors are included in the gaseous effluent dose
‘ pathway analyses. Ground plane, inhalation, cow-milk, and vegetable garden pathways are
active with the exception of the infant age group, which is not active for the vegetable garden

k pathway. Otherwise, all age groups are evaluated at these locations. The data, parameters, and

methodology of R. G. 1.109; Rev. 1, and NUREG-0133 are used in the gaseous effluent dose
pathway analyses.

The gamma and beta dose factors K.vv, Livv, Mivy, and Njyy for ground level releases and the

- gamma and beta dose factors Kipv, Llpv, Mipy, and Njpy for mlxed mode releases are included

in the Canberra Source Code file.

Inhalation pathway dose factors Pjyy and Pjpy are calculated using the following equation:

P; mrem/yr per Ci/m® = K’ (BR) DFA; (28-1)

"~ . where;

K’ =a constant of unit conversion, 1E+12 pCi/Ci

BR =the breathing rate of the particular age group, m3/yr',_ from Table E-5, Regulatory Guide
1.109, Rev.1

) DFA=the critical organ inhalation dose factor for particular age group for the ith radionuclide,

in mrem/pCi

vParameters used above were obtained from NUREG-0133, R.G. 1. 109 Rev. 1 and

LADTAP 11, NUREG/CR 1276

B It was. determmed that the member of the pubhc within site boundary would be usmg the
,dlscharge canal bank for ﬁshmg a maxunum of 160 hours per year The maximum five year
- :average X/Q at thrs locatron was determmed to be 1.6E-04 sec/m3 at 290 meters NW direction.

Active pathways are ground plane and mhalatlon, and all age groups are evaluated for this

: pathway analysis.
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The RMiyy and RM;py dose factors except for tritium, are calculated using the following
‘equation:

Q ( ) _ —Aity| : :
RM, K—F—P—F ) OFL,) Tpfs , (L fpfe)e ™ o-hut (28-2)
Ai+d, ™ Y Y
p S
.where:

K’ =a constant of umt conversion, 1E+12:pCi/Ci

Qr =cow’s consumption rate, 50, in Kg/day (wet weight) |

Upgp= infant milk consumption rate, '330, liters/yr

'Yp = agricultural productivity by unit area of pasture feed grass, 0.7 Kg/m?2
Y =agricultural productivity by unit area of stored feed, 2.0, in Kg/m?2

Fp, = stable element transfer coefficients ' |

r =fraction of deposited activity retained on cow’s feed grass, 1.0 for radioiodine, and 0.2
for particulates :

- DFL;=critical organ ingestion dose factor for the ith radionuclide for the particular age group,
in mrem/pCi '

- Aj =decay constant for the ith radionuclide, in sec’!

lw = decay constant for removal of activity of leaf and plant surfaces by weathering, 5.73E-07
‘ sec-1 (correspondmg to a 14 day half-life)

tr = transport time from pasture to cow to m11k to receptor 1.73+05, in- seconds :

th = transport time from pasture, to harvest to cow, to mrlk to receptor 7. 78E+06 .in seconds
fp = fractron of year that cow 1s on. pasture 0. 67 (dlmensronless) 7. 78E+06 in seconds

f; = fractlon of cow. feed that is pasture grass whlle cow is on pasture, 1.0, dlmensronless

Parameters used above were obtained from NUREG 0133 and Regulatory Guide 1.109, Rev.1,
and LADTAP II, NUREG/CR-1276.

, .
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Since the concentration of tritium in milk is based on the airborne concentration rather than the -

- deposition, the following equation is used:

Ry = K'K'FQpU, (DFLy;) (0.75(0.5/H)] @83
where:

K’*’=a constant.of unit conversion 1E+03 gm/kg

"H =absolute humidity of the atmosphere, 8.0, gm/in3

0.75=the fraction of total feed that is water-
0.5 =the ratio of the specific activity of the feed grass to the atmospheric water

Other parameters have been previously bdeﬁned
The inhalation pathway dose factors Rljyy and RIlpv were calculated using the followmg
equatlon ,

RI; mrem/yr per Ci/’m3 =K’ (BR) DFA; (28-4)
where: | '

K’=a constant of unit conversion, 1E+12 pCi/Ci

BR=breathing rate of the particular age group, m3/yr

'DFA,—cntxcal organ inhalation dose factor for particular age group for the ith radionuclide, in

mrem/pCi

:Parameters used above were obtamed from NUREG 0133, R G. 1 109 Rev. 1 and _

LAPTAP II, NUREG/CR-1276.
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PURPOSE |

1.0

2.0

The Offsite Dose Calculation Manual (ODCM) establishes requirements for theRadioacﬁve
Effluent and Radiological Environmental Monitoring Programs: Methodology and parameters

\' - are provided to calculate offs:te doses resulting from radioactive gaseous and liquid effluents,

. to calculate gaseous and liquid effluent monitoring alarm/trip setpoints, and.to conduct the
Environmentai Monitorihg Program. Requirements are established for the Annual
Radlologlcal Environmental Operating Report and the Annual Radioactive Effluent Release
Report requlred by Station Techmcal Specifications. Calculation of offsite doses due to
radioactive liquid and gaseous efﬂuents are performed to assure that:

. Concentratlon of radloactxve liquid effluents to the unrestrlcted area will be limited to ten

- times the efﬂuent concentration values of 10 CFR 20, Appendlx B, Table 2, Column 2, for

' ‘_ radionuclides other than dlssolved or entrained noble gases and 2E-4 uCi/ml for dissolved or

entrained noble gases.

.« ‘Exposure to the maximum exposed member of 'vthe public in the mlrestiicted area from
radioactive liquid effluents will not result in doses greater than the liquid dose limits
" of 10 CFR 50, AppendixI S '

* Doserate at and beyond the site boundary from radioactive gaseous effluents will be limited
to: ‘ '

~

*s Noble gases — less than or equal to a dose rate of 500 mrem/yr to the total body and less
than or equal to-a dose rate of 3000 mrem/yr to the skm ‘ -

e 131 1133 and H, and all radionuclides in patticulate form with half—llves greater than 8
~-days — less than or equal to a dose rate of. 1500 mrem/yr to any organ

-« Exposure from radioactive gaseous effluents to the maximum exposed member of the public

in the unrestricted area will not result in doses greater than the gaseous dose limits of
..10 CFR 50, Appendix I, and

. 'E_xpo_sure to a real individua_l-will not exceed 40 CFR 190 dose,vlimits‘

SCOPE

This. procedure apphes to the Radloactlve Effluent and Env1ronmental Momtormg Programs at

Surry Power Station.
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3.1.19 NRC Generic Letter 89-01, Implementation of Programmatic Controls for
- Radiological Effluent Technical Specifications (RETS) in the Administrative Controls .
Section of the Technical Specifications and the Relocation of Procedural Details of
“RETS to the Offsite Dose Calculation Manual or to the Process Coritrol Program

'3.1.20 Surry UFSAR

3.1.2‘1 ‘Laboratory Quality Assurance Plan, Manual 100; Framatome Environmental
Laboratory '

3.1.22 VPAP-2802, Notifications and Reports :
3.1.23 HP-3010.021, Radioactive Liquid Waste Sampling and Analysis
3.1.24 HP-3010.031, Radioactive Gaseous Waste Sampling and Analysis .

3.1.25 Design Change 01-022, Ventilation Radiation Monitoring (Kaman) System

Replacement/Surry/Unit 1&2

3.1.26 Nuclear Energy Institute (NEI) Industry Ground Water Protection Initiative, June 2006

3.1.27 CRO022320 (Surry), Daily Channel Checks for 1 VG-RM-131-1 Flow Rate Measuring
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Commitment Documents o
3. 2 1 Quality Assurance Audit Report Number 92-03, Observation 04NS (Item 2)
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3.2.4 S-2005-0930, Response to the Verlflcatlon of Back- up Effluent Accountability
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DEF INITION S
Channel Calibration

Adjustment, as necessary, of the channel output so it responds with the necessary range and

accuracy to known values of the parameter the channel monitors. It encompasses the entire

channel, including the sensot and alarm and/or trip functions and the Channél Functional Test.

The Channel Calibration can be performed by any series of sequentlal overlappmg, or total

" channel- steps so the entire channel is callbrated
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42  Channel Check -

A qualitative assessment, by obsetVation, of channel behavior during operation. This
assessment includes, where possible, comparison of the channel indication and/or status with

other indications and/or status derived from independent instrumentation channels measuring

the same parameter.

The Channel Check for the MGPI sampler flow rate measuring devices, as listed on

Attachment 6 of this procedure, is the direct observation of the MGPI radiation monitor release
rate (i.e., microcuries per second) without the presence of a sampler flow fault display.

Channel Functional Test

There are two types of Channel Functional Tests.

4.3.1 Analog Channel
Injection of a simulated signal into a channel, as close to-the sensor as practicable, to

verify Operability, including alarm and/or trip functions.

4.3.2 Bistable Channel
Injection of a simulated signal into a sensor to verify Operability, including alarm

and/or trip functions.

Critical Organ
That organ, which has been determined to be the maximum exposed organ based on an effluent
pathway analysis, thereby ensuring the dose and dose rate limitations to any organ will not be

exceeded.

Dose Equivalent I-131

' That conoentration of I3 (uCi/cc) that alone would produce the same thyroid dose as the

quantlty and 1sotop1c mxxture of 1131, 1132 1133 1134 anq 1135 actually present. Thyroid dose

'convers1on factors for this calculatlon are listed in Table III of TID- 14844 Calculatlon of

Dlstance Factors for Power and Test Reactor Sites. Thyroid dose-conversion factors from NRC

Regulatory Guide 1. 109, Rev1sxon 1; may be used.
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Frequency Notations

NOTE: Frequencies are allowed a maximum extension of 25 percent.

~ NOTATION FREQUENCY
D - Daily -7~ “Atleast once per 24 hours
W - Weekly - o At least once per'7 days
M - Monthly : * At least once per 31 days

Q- Quarterly E B At least once per 92 days

SA: - Semi-annually . . Atleast once per 184 days
R - Refueling . - - At least once per 18 months
S/U - Start-up o - Prior to each reactor start-up
P - Prior to release ‘_ , Completed prior to ;each release
N.A. - Not applicable - S 'Not applicable ‘
DR - During the release - Atleast once during each release

Gaseous Radwaste Treatment System N

A system that reduces radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing delay or holdup to reduce total radioactivity
prior to release to the environment. The system comprises the waste gas decay tanks,
regenerative heat exchanger, waste gas charcoal filters, process vent blowers and waste gas
surge tanks. | '. |

General Nomenclature

Y= Chi: coneentratron ata pomt at a given instant (curies, per cubic meter)

D = Deposmon quantity of deposrted radioactive material per unit area (curres per square

meter)
Q = Source’ strength (mstantaneous grams curles)
= Emrssron rate (contmuous grams per second curles per second)

= Emlssron rate (contmuous line source grams per second per meter)

Lower Limit of Detection (LLD) _

The smallest concentration of radioactive material in a sample that will yield a net count (above
system background) that can be detected with 95 percent probability with only five percent
probability of falsely concluding that a blank observation represents a “‘real” signal.
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v4.10 . Members of the Public

" Individuals who, by virtue of their occupational status, have no formal assoéiation with the

Station. This category includes non-employees of Dominion who are permitted to use portions
of the site for recreational, occupational, or other purposes not associated with Station’
functions. This category does not include non-employees such asv\‘/ending machine servicemen
or postal workers who, as part of their formal job function, occasionally enter an area that is
controlled by Dominion to_protect individuals from’exposure to radiation and radjoactive

materials.

Operable - Operability

A system, subsystem, train, component, or device is operable or has operability when it is
capable of performing its specified functions and all necessary, attendant instrumentation,
controls, normal and emergency electrical power sources, cooling or seal water, lubrication or
other auxiliary equipment that are required for the system, subsystem, train, component or
device to perform its functlons are also capable of performmg their related support functions.

Purge - Purgmg
Controlled discharge of air or gas from a confinement to maintain temperature, pressure,
humidity, concentration, or other operating condmon so that replacement air or gas is required

to purify the confinement.

Rated Thermal Power

Total reactor core heat transfer rate to reactor coolant'(i.e., 2546 Megawatts Thermal MWt).

Site Boundary

The line beyond which Dominion does not own, lease, or otllefwise' control the land.

Source Check

For Victoreen and Eberhne monltors a source check is the qualitative assessment of channel

~response when a‘channel sensor is -exposed to a radioactive source or a hght emlttlng dlode
LED. ' ' ’

For MGPI monitors a source check is the verification of proper coniputer response to

continuous operational checks on the detector and electronics.
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4.16 Special Report

4.17

" 4.18

4.19

5.0
5.1

52

A report to NRC to comply with Subsections 6.2, 6.3, or 6.5 of this procedure. Also refer to
VPAP-2802, Notifications and Reports.

Thermal Power

Total reactor core heat transfer rate to the reactor coolant.

Unrestricted Area

Any area at or Beyond the site boundary, access to which is neither limited nor controlled by
Dominion for purposes of protection of individuals from exposure to radlatlon and radioactive
materials, or any area within the site boundary used for residential quarters or for industrial,
commercial, institutional or recreational purposes.

Ventilation Exhaust Treatment System

A system that reduces gaseous radioiodine or radioactive material in particulate form in
effluénts by passing ventilation or vent exhaust gases through charcoal adsbrbers and High
Efficiency Particulate Air (HEPA) filters to remove iodines and particulates from a gaseous
exhaust stream prior to release to the environment (such a system is not cbnsidered to have any
effect on noble gas effluents). Engineered Safety Feature (ESF) atmospherlc cleanup systems
are not Ventllatlon Exhaust Treatment System components.

RESPONSIBILITIES

Manager Radiological Protection and Chemistry

‘The Manager Radiological Protection and Chemistry is résponsib]e for:

5.1.1 Establishing and maintaining procedures for surveying, sampling; and monitoring
radioactive effluents and the environment.

+5.1.2 Surveymg, sampling, and analyzing plant effluents and env1ronmental momtormg, and

( documentlng these activities.
\

513 __v‘Analyzing' plant effluent trends and recommending actions to correct adverse'trends.

5.14 Preparing Effluent and Environmental Monitoring Program records.

Manager Nuclear Operations

The Manager Nuclear Operations is responsible for requesting samples, analyses, and
authorization to release effluents.
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6.0 INSTRUCTIONS

NOTE: Meteorological, liquid, and gaseous pathway analyses are presented in
Meteorological, Liquid, and Gaseous Pathway Analysis (Attzrchment 11).

6.1  Sampling and Monitoring Criteria | »
6.1.1 Surveys, sampling, and analyses shall use instruments calibrated for the type and range

of radiation monitored and the type of discharge monitored.

6.1.2 Installed monitoring systems shall be calibrated for the type and range of radlatlon or

parameter monitored.

6.1.3 A sufficient number of survey points shall be used or samples taken to adequately
assess the status of the discharge monitored.

6.1.4 Samples shall be representative of the volume and type of discharge monitored,

+ 6.1.5 Surveys, sampling, analyses and monitoring records shall be accurately and legibly
documented, and suffrclently detailed that the meaning and intent of the records are
- Clear.

6.1.6 Surveys, analyses, and monitoring records shall be reviewed for trends, completeness,
and accuracy.

6.2 Liquid Radioactive Waste Effluents
6.2.1 Liquid Effluent Concentration Limitations L
a. Liquid waste concentrations discharged from the Station shall not exceed the
following limits:

1. “For radionuclides (other than dissolved or entrained noble gases), liquid effluent
'_concentratioﬁs released to unrestricted areas shall not exceed ten times the
ef.ﬂuent' concentration values specified in 10 CFR 20, Appendix B,> Table 2,
“Column2.
" 2. For dissolved or eritrained noble gases, concentrations shall not excéed
2E-4 pCi/ml. |

b. If the concentration of liquid: effluent exceeds the limits in Step 6.2.1.a., promptly -

- reduce concentrations to within limits.
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c. Daily concentrations of radioactive materials in liquid waste released to
unrestricted areas shall meet the following: - '

Volume of Waste Discharged + Volume of Dilution Water > 1' a)
MCi/ml. -
Volume of Waste Discharged x Xl————‘

i

-where:

'nCi/ml; = the concentration of nuclide i in the liquid effluent discharge

I ACW;  =ten times the effluent concentration value in unrestricted areas of
" nuclide i, expressed as UCi/ml from 10 CFR 20, Appendix B, Table 2,
I Column 2 for radionuclides other than noble gases, and 2E-4 pCi/ml for
 dissolved or entrained noble gases
_ l ) 6.2.2 Liquid Monitoring Instrumentation
_ ‘ a. Radioactive Liquid Effluent Monitoring Instrumentation

I o Radioactive liquid effluent monitoring, instrumentation channels shown on

. . ' Radioactive Liquid Effluent Momtormg Instrumentation (Attachment 1) shall be

' operable with their alarm/trip setpomts set to ensure that Step 6.2.1.a. limits are not
I exceeded.

1. Alarm/trlp setpomts of these channels shall be determmed and adJusted in
accordance with Step 6.2. 2 d., Setpoint Calculation.

2. If aradioactive liquid effluent monitoring instrumentation channel alarm/trip
setpoint is less conservative than required by Step 6.2.2.a., perform one of the
following ' |

. Promptly suspend release of radioactive 11qu1d efﬂuents momtored by the
affected channel .
. Declare the channel moperable .

. Change the setpomt to an acceptable conservauve value _A
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b. Radioactive Liquid Effluent Monitoring Instrumentation Operability
Each radioactive.liquid effluent monitoring instrumentation channel shall be
demonstrated operable by performing a Channel Check, Source Check, Channel
Calibration, and Channel Functional Test at the frequencies shown in Radioactive
- Liquid Effluent Monitoring Instrumentation Surveillance Requirements
(Attachment 2). o

1. If the number of operable channels is less than the minimum required by the
tables in Radioactive Liquid Effluent Monitoring Instrumentation (Attachment

A}

1) perform the action shown in those tables.

L2 Attempt to return the instruments to operable status within 30 days. If
unsuccessful, explain in the next Annual Radioactive Effluent Release Report
why the inoperabili;y was not corrected in a timely manner.

c. Applicable Monitors
Liquid effluent monitors for which alarm/trip setpoints shall be determined are:

Release Point - - Instrument Number
Service Water System Effluent Line '|1-SW-RM-107 A,
_ -~ |B,C,D
Condenser Circulating Water Line 1-SW-RM-120
‘ 2-SW-RM-220
- |[Radwaste Facility Effluent Line 1-RM-RRM-131.
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d. Setpoint Calculation

NOTE: This methodology does not preclude use of more conservative setpoints.

1. ‘Maximum setpoint values shall be calculated by:

- CF -
~I'D i
S. = 'F— . (2)
where ,
S = the setpoint, in uCi/ml, of the radioactivity monitor measuring the
- radioactivity concentration in the effluent line prior to dilution
C = 'the effluent concentration limit for the monitor used to 1mplement

‘ - 10 CFR 20-for the Station, in uCi/ml
FE = maximum design pathway effluent flow rate
Fp = dilution water flow rate calculated as:
D = Fg + (200,000 gpm x number of circ. pumps in service)

2. Each of the condenser cxrculatmg water channels (e.g., SW-120, SW—220)
monitors the effluent (service water, including component cooling service ..
water, circulating water, and Hquid radwaste) in the circulating water discharge
tunnel beyond the last point-of possible radioactive material addition. No
dilution is assumed for this pathway. Therefore, Equatidn (2) becomes:

S=C ‘ 3)
" The setpoint for Station monitors used to 1mplement 10 CFR 20 for the site
‘ becomcs the efﬂuent concentration 11m1t

3. | In addmon for added conservatism, setpomts shall be calculated for the service

water system effluent line (i.e., SW—107 A B, C, D), and the Radwaste Fac111ty
:efﬂuent lme (1 e., RRM- 131) '

N
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4. For the service water system effluent line, Equation (2) béc()mes:

: , S = D™SwW @
FE _
where:
Ksw = The fraction of the effluent concentration limit, used to implement
10 CFR .20 for the Station, attributable to the service water effluent
~ line pathway -
‘5. For the Radwaste Facility effluent line, Equation (2) becomes:
CF,K,
S = ___Q.__B.V! (5)
Fg
‘where:
Kpw = The fraction of the effluent concentration limit, used to implement .

10 CFR 20 attributable to the Radwaste Facility effluent line
pathway :

6. The sum Kgy + Krw shall not be greater than 1.0.

6.2.3 Liquid Effluent Dose Limit
a. Reqﬁirement
At least once per 31 days, perform the dose calculations in Step 6.2.3.c. to ensure
the dose or dose commitment to the maximum exposed member of the public from
radioactive materials in liquid releases (fromeach réactor unit) to unrestricted areas
is lirnited to: o ’ o
1. Duting any calendar quarter: o

. Less than or equal to 1.5 mrem to the total body |

« Less than or equal to 5 mrem to the critical organ
| 2. During any calendar year:

¢ Less than or equal to 3 mrem to the total body

* Less than or equal to 10 mrem to the critical brgan
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b Action
If the calculated dose from release of radroactlve materials in liquid effluents
exceeds any of the above limits, prepare: ‘and subrrut to the NRC, within 30 days, a
special report in accordance with VPAP-2802, Notifications and Reports, that
identifies causes for exceeding limits:and defines corrective actions taken to reduce
releases of radioactive materials in"l_iquid effluents to ensure that subsequent
releases will be in compliance with the above limits.

¢. Dose Contribu'ﬁon Calculations

'NOTE: All critical organ doses for each age group are calculated to determine which is the
limiting organ for the period being evaluated. -

‘Dose contrrbutlons shall be calculated for-all radlonuclldes identified in hqurd
effluents released to unrestrlcted areas based on the equatron

_—;tFMZIiAi S ®

where:
Subscripts = i, refers to individual radicnucl‘ide

D = the cumulative dose commitment to the total body or critical organ from the
' liquid effluents for the period t, in mrem

't = the period for which C; and F are averaged for all liquid releases, in hours

" M = the mixing ratio (reciprocal of the dilution factor) at the point of exposure,
~ dimensionless, 0.2 from Appendix 114, Surry UFSAR
F = the near field a\rerage dilution factor for .C"during any liquid effluent -
. reléase; the ratio of the’ average undiluted liquid waste flow during release
~ to'the average flow from the site drscharge structure to unrestrlcted areas

G = the average coneentration of radionuclide, i, in undiluted llqurd efﬂuent
' durmg the périod t, from all hqurd réleases, in uCi/ml

3
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A; = thesite-related ingestion dose commitment factor to the total body or critical
organ for a particular age group for each identified principal gamma and
beta emitter in mrem-ml per hr-uCi. Values for A; are provided in the
Canberra Source Code file.

A = 1.14 E+05 (21BF + SBI )DF (D
for example: |

1.14E+05 = 1E+06 pCi/uCix 1 E+03 ml/kg/(8760 hr/yr), units conversion

factor
21 = adult fish consumption, kg/yr, from NUREG-0133
5 = adult invertebrate consumption, kg/yr, from NUREG-0133
~ BI; = the bioaccumulation factor for nuclide i, in invertebrates, pCi/kg per
- pCiNl o
"BF;, = the bloaccumulatlon factor for nucllde i, in fish, pCl/kg per pC1/1
o DF, = the critical organ dose conversion factor for nuclide i, for adults, in
-mrem/pCi -

NOTE: The above parameters were obtained from R.G. 1.109, Rev. 1, LADTAPII, . -

NUREG/CR-1276, and TID-4500, VCRL-50564, Rev. 1.

d. Quarterly Composnte Analyses

For radionuclides not determined in each batch or weekly composite, dose
contribution to current monthly or calendar quarter cumulative summation may be
approximated by assuming an average monthly concentration bzised on previous
monthly or quarterly_compo’site analyses. However, for reporting purposes,
ca_lculatedvdose contribution shall be based on the actual cemposite analyses.
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6.24 Liquid Radwaste Treatment
‘Historical data pertaining to the volumes and radioactivity of liquid effluents released
. in connection with specific station functions, such as maintenance or refueling
outages, shall be used in projections as appropriate.’

- a. Requirement

1. The Surry Radwaste Facility Liquid Waste System.shall be used to reduce the
radioactive materials in liquid waste prior to discharge when projected dose due
to liquid effluent, from éach reactor unit, to unrestrieted areas would exceed
0.06 mrem to total body or 0.2 mrem to the critical organ in a 3 1-day period.

2. Doses due to liquid releases shall be projected at least once per 31 days.

'b. Action _

CXf radioactive liquid waste is discharged without treatment and in excess of the
-above limits, prepare and submit to the NRC, within 30 days, a special report in
accordance with VPAP-2802, Notifications and Reports, that includes the
following: :

1. Anexplanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equipment or sub-system, and the reason for the
inoperability.

2. Actions taken to restore inoperable equipment to operable status.

3. Summary description of actions taken to prevent recurrence.

' C. Projected Total Body and Critical Organ Dose Calculation

L | Determme DI, the sum of all liquid open and closed release points, in mrem, by
the ith organ, for the quarter '

2. ’Determme P, the Pl‘OjCCthﬂ Factor, which is result of 31 divided by the number
-of days from’ start of the quarter to the end of the release

3. Determme Da addltlonal antrclpated dose for liquid releases by the ith organ for
 the pamcular quarter of the release.

4, Determlne Dp, the 31 day pIOJCCth dose by the ith organ:
~ Dp=(DIxP)+Da



DOMINION - VPAP-2103S
| | REVISION 14
PAGE 19 OF 72

6.2.5 Liquid Sampling o | o
Radioactive liquid wastes shall be sampled and analyzed according to the sampling
| and analysis rcqui_rements in Radioactive Liquid Waste Sampling and Analysis
Program (Attachment 3). |

63  Gaseous Radioactive Waste Effluents
| 6.3.1 Gaseous Effluent Dose Rate Limitations
a. Requirement

Dose rate due to radioactive materials released in gaseous effluents from the site to

areas at and beyond the site boundary shall be limited to:

1. The dose rate limit for noble gases shall be < 500 mrem/year to the total body
and < 3000 mrem/year to the skin. ' '
2. The dose rate limit for 1131, 1133, for tritium, and for all radioactive materials in
particulate form with half-lives greater than 8 days shall be < 1500 mrem/year

to the critical organ.

b. Action '
1. If dose rates exceed Step 6.3.1.a. limits, promptly decrease the release rate to

within the above limits.

2. Dose rates due to noble gases in gaseous effluents shall be determined,

continuously, to be within Step 6.3.1.a. limits.

3. Dose rates due to Il31, 41133, tritium, and all radionuclides in particulate form

with half-lives greater than 8 days, in gaseous effluents shall be determined to

be within the above limits by obtaining representative samples and performing
* analyses in accordance with the sampling and analysis program specified on
Radioactive Gaseous Waste Sampling and Analysis Program (Attachment 4).

. v )



: DOMINION- _ , : VPAP-2103S
' ' : : ' REVISION 14
PAGE 20 OF 72

c. Calculations of Gaseous Effiuent Dose Rates

_ NOTE: The dose factors used in the Gaseous Effluent Dose Rate calculations are included in
the Canberra Source Code file. These dose factors, Ki, Li, Mi, and Pi for ventilation
vent and process vent releases, DO NOT inelude the applicable X/Q value. Equations

" (8), (9), and (10) must be multiplied by the appropriate X/Q value for Gaseous Effluent
Dose Rate calculations.

1.. The dose rate limit for noble gases shall be determmed tobe w1thm the limit by
hmmng the release rate to the lesser of:

EKiVVQi_VV + KlpVQlPV] 500 mrem/yr to the total body )
C _ .

E(Livv # LIMG )05y + My + 1AMy )03, ) S000 mremiyr to the skin——(9)
i
. where:

vv, refers to vent releases from the building ventilation vent,
including Radwaste Facility Ventilation Vent;
pv, refers to the vent releases from the process vent;
1, refers to individual radionuclide
Kivw. Kipy - = The total body dose factor for ventilation vents or process vent
. i .release due to gamma emissions for each identified noble gas
_ radionuclide i, in mrem/yr per Curie/sec
Livv: Lipy = -The skin dose factor for ventilation vents or process vent
' ‘release due to beta emissions for each identified noble gas
. - radionuclide i, in. mrem/yr per. Curle/sec -
" My Mipv = The air dose factor for ventllatlon vents or process wvent release
: : due to gamma emlssxons for éach 1dent1f1ed noble gas
_ radlonucllde i,-ih mrad/y; per Curle/sec :
Oivvs Qv+ = ::The release’rate for ventllatlon vefits or process vent of noble

Subscripts

_ ~gas radionuclide i, in gaseous « efﬂuents in Curie/sec (per site)
1.1 - = The unit conversion factor that converts air dose to skm dose,

Cin mrem/mrad
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2. The dose rate limit for 1131 1133, tritium, and for all radionuclides in particulate
_ form with half-lives greater than 8 days, shall be determined to be within the

hrmt by restricting the release rate to:
- ’

| Epi\;\.rQiVV +P. lev] <1500 mrem/yr to the crmcal organ  (10)

ipv
where:
- Py, Pipy = The critical or§an dose factor for ventilation vents or process
- vent for I'31, 1133, H3, and all radionuclides in particulate form
with half-lives greater than 8 days, for the inhalation pathway,
_ in mrem/yr per Curie/sec
Qivv.Qipv = The release rate for ventilation vents or process vent of 131

1133 13, and all radionuclides i, in particulate form with
half-lives greater than 8 days, in gaseous effluents in Curle/sec
_ (per site) -

. All gaseous releases, not through the process vent, are considered ground level

and shall be included in the determination of Q...

6.3.2 Gaseous Monitoring Instrumentation

a. Requirement
1. The radioactive gaseous effluent monitoring instrumentation channels shown in

Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5) shall
be operable with alarm/trip setpoints set to ensure that Step 6.3.1.a. noble gas

 limits are not exceeded. Alarm/trip setpoints of these channels shall be

determined and adjusted in accordance with Step 6.3.2.d.

. Each radioactive gaseous effluent monitoring instrumentation channel
‘shall be demonstrated operable by Channel Checks, Source Checks, Channel

Calibrations, and Channel Functional Tests at the frequencies shown in
Radloactlve Gaseous Effluént Momtormg Instrumentatlon Surveillance

Requ1rements (Attachment 6)
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b. Action _
1. If aradioactive gaseous effluent monitoring instrumentation channel alarm/trip ‘
setpoint is less conservative than required by Step 6.3.2.a.1, promptly:
. Suspend the release of radioactive gaseous effluents monitored by the affected
channel and declare the channel inoperable
or
* Change the setpoint so it is acceptably conservative .-

2. If the number of operable channels is less than the minimum required by tables
in Radioactive Gaseous Effluent Monitoring Instrumentation (Attachment 5),
take the action shown in those tables. ’

3. Return instruments to operable status within 30 days. If unsuccessful, explain in
. the next Annual Radioactive Effluent Release chort why the inoperability was
not corrected in a timely manner.

c. Applicable Monitors

Radioactive gaseous efﬂuent momtors for Wthh alarm/tnp setpoints shall be
determined are:

Release Point : Instrument Number
Process Vent 1-GW-RM-130B
[Condenser Air Ejector 1-SV-RM-111
-’ o 2-SV-RM-211
Ventilation Vent No.1 . |1-VG-RM-104
Ventilation Vent No. 2 1-VG-RM-131B
Radwaste Facility Vent -~ |RRM-101
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~ d. Setpoint Calculations
1. Setpoint calculations for each monitor listed in Step 6.3. 2 c. shall maintain this

relationship:
DZDpv+Dcae+Dvy B (11)
where: - .
D = Step 6.3.1.a. dose limits that implement 10 CFR 20 for the Station,
mrem/yr
- Dpv =" The noble gas site boundary dose rate fr_om process vent gaseous
effluent releases, mrem/yr . :
Dgae = The noble gas site boundary dose rate from condenser air ejector
gaseous effluent releases, mrem/yr
D,, = The noble gas site boundary dose rate from summation of the

Ventilation Vents 1, 2, and the Radwaste Facility vent gaseous
effluent releases, mrem/yr

2. Setpoint values shall be determined by:

R _x 2.12 E-03
C,=— = - (12)
2t
where:
m = Therelease pathway, process vent (pv), ventilation vent (vv)
o condenser air ejector (cae), or Radwaste Facility (rv)
Cm - = The effluent concentration limit 1mplementmg Step 6.3.1.a.
” " for the Station, HC/ml

R, = The release rate limit for pathway m determmed from

methodology in Step 6.3.1.c., using Xe!33 as nuclide to be

released, pCi/sec
2.12E-03 = CFM per ml/sec
Fi ’ = The maximum flow rate for pathway m, CFM

NOTE: According to NUREG—0133, the rzidioactive e_fﬂuent radiation monitOf alarm/trip .
setpoints should be based on the radioaciive noble gases. It is not practicable to apply
instantaneous alarm/trip setpoints to integrating monitors sensitive to radioiodines,

radioactive materials in particulate form, and radionuclides other than noble gases.
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6.3.3 Noble Gas Effluent A1r Dose lelt

NOTE The dose factors used in the Noble Gas air dose calculations are included in the
Canberra Source Code: file. These dose factors, Mi and Ni for ventilation vent and
process vent releases, DO NOT include the applicable X/Q value. Equations (13) and

(14) must be multlphed by the appropriate X/Q value for gamma and beta air dose
calculations.

a. Requirement
1. The air dose in unrestricted areas due to noble gases released in gaseous
effluents from each unit at or beyond the site boundary shall be limited to:
* During any calendar quarter: <5 mrads for gamma radiation and 0 mrads for
beta radiation

“» During any calendar year: <10 mrads for gamma radiation and <20 mrads for
beta radiation ‘ '

I : ) 2. Cumulative dose contributions for noble gases for the current calendar quarter
I : ' . and current calendar year shall be determined in accordance with Step 6.3.3.c.

at least once per 31 days.

b. Action’ e
If the calculated air dose from radioactive noble gases in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC, within 30 days, a special
report in accordance with VPAP-2802, Notifications and Reports, that identifies the
causes for exceeding the limits and defines corrective actions that have been taken
to reduce releases and the proposed corrective actions to be taken to assure that

" ; subsequent f,eieas,es will be in compliance with the limits in Step 6.3.3.a.
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c. Noble Gas Effluent Air Dose Calculation
Gaseous releases, not through the process vent, are consrdered ground level and -

_ shall be included in the determmatlon of Qjyy-

The air dose to areas at or beyond the s1te boundary due tol noble gases shall be

-determined by the following:
For gamma radiation:
D, = 3.17E-08 YM;,, Qivy + M, Qipy]
' . (13)
. . l ’

‘For beta radiation:

= 3.17E-08 YNy, Qivy + Nj, Qipy] 14

~ i

Where:

* Subscripts = wvv, réfers to vent releases from the building ventilation vents,
including the Radwaste Facility Ventilation Vent and air
ejectors
pvs refers to the vent releases from the process vent

: i, refers to individual radionuclide

' Dy = the air dose for gamma radiation, in mrad
A Dy = the air dose for beta radiation, in mrad
Miw, Mjpy = the air dose factors for ventilation vents or process vent release
- due to gamma emissions for each identified noble gas
: - radionuclide i, in mrad/yr per Curie/sec
Nivy, Nipy = the air dose factor for ventilation vents or process vent release
o due to beta emissions for each identified noble gas
-radionuclide i, in mrad/yr per Curie/sec

Qivvs —Qipv = the release for ventilation vents or process vent of noble gas

: radionuclide i, in gaseous effluentsfor 31 days, ‘quarter, or year

. N © . as appropnate in Curres (per srte) .

317E-08 = the inverse of the number of seconds in a year
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6.3.4 1-131, 133, H-3 & Radionuclides In Particulate Form Effluent Dose Limit
a. Requirement
1. Methods shall be implemented to ensure that the dose to any organ of amember .
of the public from I'31, 1133 tritium, and all radlonuchdes in particulate form
with half-lives greater than 8 days, in gaseous effluents released from the site to
unrestricted areas from each reactor unit shall be
* During any calendar quarter < 7.5 mrem to the crltlcal organ
* During any calendar year: < 15 mrem to the critical organ

- 2. Cumulative dose contributions to a member of the public from 1131, 1133,

tritium, and radionuclides in particulate form with half-lives greater than 8 days,
in gaseous effluents released to unrestricted areas for the current calendar
~ quarter and current calendar year shall be determlned at least once per 31 days

in accordance with Step 6.3.4.c.

'b. Action
If the calculated dose from the release of I'3!, 1133, tritium, and radionuclides in
-particulate form, with half-lives greater than 8 days, in gaseous effluents exceeds
any of the above limits, prepare and submit to the NRC within 30 days, a special
report in accordance with VPAP-2802, Notifications and Reports, that contains the:

1. Causes for exceeding limits.
2. Corrective actions taken to reduce releases.

3. Proposed corrective actions to be taken to assure that subsequent releases will

be in comphance with limits stated in Step 6.3.4.a.

‘ .
~
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c. Dose Calculations

All critical organ doses for each age 'group are calculated to determine which is the
limiting organ for the period being evaluated.

The RM,; and RI; dosé factors DO NOT include the applicable D/Q and X/Q values
respectively for Surry Power Station. Equation (15) must be multiplied by the
applicable D/Q or X/Q, as appropriate, to calculate the critical organ dose.

Gaseous releases, not through the process vent, are considered ground level and

~ shall be included in the determination of Oiw . Historical 'déta pertaining to the
vblumes and radioactive concentrations of gaseOus_efﬂuents released in connection
to speeiﬁc Station functions, such as cdntainment purges, shall be used in the

estimates, as appropriate.

1. The dose to the maximum exposed member of the public, attributable to
gaseous effluents at and beyond the site boundary that contarn 1131, 1133 tritium,
and particulate-form radlonuclldes with half-lives greater than 8 days, shall be

determined by: .

D, = 3.17E-08 [(RMiniW + RMlplepv) + (RIWVQWV + RIlpVlev)] (15)

For example:

Subscripts = vv, refers to vent releases from the building ventilation vents,
' including the Radwaste Facrhty Ventllatlon Vent and air
ejectors; :
_ pv, refers to the vent releases from the process vent
Dy = the dose to the critical organ of the maximum exposed member

_ of the public in mrem .
RMiyy, RMjpy= the cow- -milk pathway dose factor for ventllatlon vents or
~process vent release due to 1131 1133, tritium, and from all
particulate-form radionuclides wrth half-lives greater than
eight days, in mrem/yr per |,lC1/m Factors are included in
the Canberra Source Code file.
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Rliyv, Rlipy = ~ the mhalatxon pathway dose factor for ventilation vents or
_process vent release due to 131, 1 133 tritium, and from all
particulate-form radionuclides w1th half lives greater than -
eight days, in mrem/yr per uCn/m Factors are included in the
. Canberra Source Code file. -. =~ et

Qiw,Qipv = the release for ventilation vents or process vent of 113l 1133,
o - tritium, and from all particulate-form radionuclides w1th half-
lives greater than 8 days in Curies

the inverse of the number of seconds in a year

3.17 E-08

6 3 5 'Gaseous Radwaste Treatment

Historical data pertaining to the volumes and radioactive concentrations of gaseous

_effluents released in connection with specific Station functions, such as contamment

purges, shall be used to calculate pro;ected doses, as approprlate

" a. Requirement

1. Appropriate portions of the Gaseous Radwaste Treatment System shall be used

to reduce radioactive materials in gaseous. waste before its discharge, when the
projected gaseous effluent air doses due to gaseous effluent releases, from each
unit to areas at and beyond the site boundary, would exceed 0.2 mrad for gamma
radiation and 0.4 mrad for beta radiation, averaged over 31 days.

- The Ventilation Exhaust Treatment System shall be nsed to reduce radioactive
materials in gaseous waste before its discharge, when the projected doses due to
- gaseous effluent releases, from each unit to areas at and beyond the site

| boundary, would exceed 0. 3 mrem to the critical organ averaged over 31 days.

. Doses due to gaseous releases from the site shall be projected at least once

per 31 days, based on the calculations in‘Step 6.3.5.c.

b. Action

If gaseous waste that exceeds the limits in Step 6.3.5.a..is discharged without

treatment, prepare and submit to the NRC within 30 days a special report in
accordance with VPAP—2802 NOtlflcatIOIlS and Reports that includes:

1.

An explanatlon why gaseous radwaste was bemg-drscharged without treatment,

identification of any inoperable equipment or subsystems, and the reason for the

inoperability.

Actions taken to restore the inoperable equipment to operable status.
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. 3. Summary description of actions taken to prevent recurrence.

" ¢. Projected Dose Calculations
1. Determine Dg, the sum of all gaseous open and closed release points, in mrem,

by the ith organ, for the quarter

2. Determine P, the PI'Q]CCthIl.FaCtQI‘, WH_ich is‘resu'lt of 31 divided by the number
of days from start of the quarter to the end of the release.

3. Deteimine Da, additional antieipated dose for gaseous releases by the ith organ
for the particular quarter of the release. '

" 4. Determine Dp, the 31 day prolected dose by the ith organ. .
Dp (DgxP)+Da

Radioactive quuld and Gaseous Release Permits

RP shall maintain procedures for Liquid and Gaseous Release Permits to ensure effluent dose
limits are not exceeded when making releases. As indicated on Attachment 3, Radioactive
Liquid Waste Sampling and Analysis Prograrn, prerelease assessments/permits are required for
batch releases. Depending on the affected plant system, continuous releases may or may not
allow for a prerelease assessment and are evaluated on a case by case basis.

6.4.1 Liquid Waste Batch Releases
a. Operations shall obtain RP authorization before initiating batch releases of

radioactive liquids.
b. Release of contents from the following tanks/snirnps other than transfers to the
Radwaste Facility shall have a release permit before the discharge. Examples of
. batch releases include:. |
~ e Turbine Building Sumps when RP determines that sOurce.activity_ requires -
placing pumps in manual mode '

+ Condensate Polishing Bulldmg Sumps and Steam Generator secondary water

o when RP determmes the presence of contammatlon from prxmary -to- secondary

leakage S _
« Radwaste Facrhty release tanks (LWMT LDMT)

6.4.2 Continuous Liquid Releases :
a. Operations shall obtain RP authorization before initiating continuous releases of

radroaetlve liquids.

I - I AN B T B = =
, .
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~b. Examples of continuous releases include:

* Steam generator blowdown _ »

* Component Cooling Water (CCW) heat exchaug_er to service water leakage, if
: applicable

* Turbine building sumps and subsurface drains when pumps are in automatic

mode or storm drains

Waste Gas Decay Tank (WGDT) Release -Pei'mit
Operations shall obtain RP authorization before initiating WGDT releases.

Reactor Containment Release Permits

Operations shall obtain authorization from RP before initiating containment purges or
containment hogging. Reactor Containment Release Permits shall be valid from start
of purge/hog until: -

« Routine termination
« Terminated for cause by RP

* Receipt of Radlatlon Monitoring System (RMS) Contamment Gas Monitor high

alarm

Miscellaneous Gaseous Release Permit
Operations shall obtain RP authorization before initiating releases of noble gases that

may not be accounted for by routine sampling, or any planned release not bemg routed

.through the Process Vent or Ventilation Vents.

Radloactlve Liquid and Gaseous Release Controls
a. Operauons shall notify RP of pendmg releases and request RP to initiate the '
approprlate release permit. Operations shall provide the necessary information tQ

; 'complete the. requited release permit.
;

b A representatlve sample shall be obtamed of the s source to be released

1. Operatlons shall prov1de RP with llquld samples and sample’ mformatlon (e.g.,
time of sample) for samples obtained outside the Primary Sample Room.

‘2. Chemistry shall provide RP. with liquid samples and samiple information for
samples obtained from inside the Primary Sample Room.

3. RP shall obtain gaseous samples.



DOMINION

VPAP-2103S
REVISION 14
PAGE 31 OF 72

. RP shall perforrrr required sample analyses.

. RP shall calculate and record the following information on a release permit:

* Maximum authorized release rate

« Applicable conditions or controls pertaining to the release

.'RP shall notify the Shift Supervisor if it is determined that a release may not be

within the effluent dose limits.

. Upon receipt of a release permit from RP, Operations shall:

1. Verify the correct source is authorized for release.
2. Note maximum authorized release rate.

3. Note and ensure compliance with any indicated controls or conditions

applicable to the release.

. When connrrencing. release, Operations shall provide RP with required information.

As appropriate, required information shall include:
* Date and time release was started

. Startirrg tank/sump level

* Beginning pressure

« Release flow rate

+ Dilution water flow rate

. Upon terminating the release, Operations shall return the permit to RP and provide

information necessary for completion of permit. As approprrate required

information shall include:

K Date and time release was stopped

« Tank/sump ending level

* Release ﬂow rate Just prror to termmatron

. Endmg pressure _'

-« Volume: released

I EE N B BN B e ]
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6.5 - Total Dose Limit to Public From Uranium Fuel Cycle Sources
6.5.1 Requirement R R ,
- The annual (calendar year) dose or dose commitment to a real individual due to .
~ releases of radioactivity and radiation from uranium fuel cycle sources shall not
exceed 25 mrem to the total body or the critical organ (except the thyroid, which shall

not exceed 75 mrem).

6.5.2 Action
' a. ~ If the calculated doses from release of radioactive materials in liquid or gaseous
effluents exceed twice the limits in Steps 6.2. 3..,6.3.3.a., or 6.3.4.a., calculate
(including direct radiation contribution from the units and from outside storage
tanks) whether limits in Step 6. 5.1 have been exceeded

b. If the hmlts in Step 6.5.1 have been exceeded, prepare and submit to the NRC ‘
within 30 days, a special report in accordance with .VPAP-2802, Notifications and
Reports, that defines the corrective action‘ to be taken to reduce subsequent releases
and to prevent recurrence, and includes a schedule for achieving conformance with
the limits. Special reports, as defined in 10 CFR 20.2203(a)(4), shall include:

1. An analysis that estimates the radiation expoéure (dose) to a real individual
from uranium fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the releases covered by the report.

"2. A description of the levels of radiation and concentrations of radioactive

material involved, and the cause of the exposure levels or concentrations.

3. If the estimated dose exceeds the 11m1ts in Step 6.5.1, and if the release
. condrtlon that violates 40 CFR 190 has not already been corrected, the special
_ report shall include a request fora variance in accordance with the provisions of -
40 CFR 190. Submlttal of the report is consrdered a timely request, and a

'varrance is. granted untrl staff actron on the request is complete

6.6 Radrologlcal Envrronmental Momtormg

661 Momtormg Program
a. Requrrement o
1. The Radrologrcal Envrronmental Monrtormg Program shall be conducted as
specified in Radrologrcal Environmental Monitoring Program (Attachment 7).
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2. Samples shall be collected from specific locations specified in Environmental

Sampling Locations (Attachment 8).

. Samples shall be analyzed in accordance with:

* Radiological Envnonmental Momtonng Program (Attachment 7)

© requirements -

* Detection capabilities required by Detection Capabilities for Envrronmental

Sample Analysis (Attachment 9) _
« Guidance of the Radiological Assessment Branch Technical Position on
Environmental Monitoring dated November, 1979, Revision No. 1 |

b. Action
1. If the Radiological Environmental Monitoring Program is not being conducted

as required in Step 6.6.1.a,, report the situation in accordance with VPAP-2802,
Notifications and Reports, by preparing and submitting to the NRC, in the

‘Annual Radiological Environmental Operating Report required by Technical

Specnﬁcatlon (Surry Technical Specrﬁcatron 6.6.B.2), a description of the

- reasons for not conductmg the program as requ1red and the plan for precludmg

- recurrence.

. If, when averaged over any calendar quarter, radioactivity exceeds the reporting
. levels of Reporting Levels for Radioactivity Concentrations in Envrronmental

Samples (Attachment 10), prepare and submit to the NRC within 30 days, a

specral report in accordance with VPAP-2802, Notlflcatlons and Reports, that:

. Identrfxes the causes for exceeding the limits, and

* Defines the corrective actions to be taken to reduce radioactive effluents so
that the potential annual dose to a member of the public is less than the
calendar year hmrts of Steps 6.2.3,6. 3 3,and 6.3.4

When more than one of the radlonuclldes listed i in Reportmg Levels for
Radroactmty Concentratrons m Envrronmental Samples (Attachment 10) are
detected in the samphng medlum the report shall be submrtted if: t

concentratlon (1) + concentratlon 2) + .>10 (16)
reporting level (1) reporting level (2) R
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. When radionuclides other than those listed in Reporting Levels for

Radioactivity Concentrations in Environmental Samples (Attachment 10) are
detected and are the result of plant efﬂdents, the report shall be submitted if the
potential annual dose to a member of the puBlic is eqnal to or greater than the
calendar year limits of Steps 6.2.3, 6.3.3, and 6.3 4. The report is not required if
the measured level of radioactivity was not the result of plant effluents;
however, in such an event, report and describe the condition in the Annual

Radiological Environmental Operatmg Report in accordance with VPAP-2802,
Notifications and Reports.

. If milk or fresh leafy vegetable samples are unavailable from one or more of the

- sample locations required by Radiological Environmental Monitoring Program

(Attachment 7), identify locations for obtaining replacement samples and add

: them to the radiological environmental momtormg program within 30 days. The

specific locations from which samples were unavailable may then be deleted
from the monitoring program. Identify the cause of the unavailability of
samples and identify the new locations for obtaining replacement samples in the
next Annual Radioactive Effluent Release Report in accordance with

VPAP- 2802 Notifications and Reports.

6.6.2 Land Use Census

a. Requirement - : .
A land use census shall be conducted and shall 1dent1fy, within a distance of 8 km
(5 miles), the location in each of the 16 meteorological sectors of the following:
~+ Nearest milk animal '

. Nearest residence , . .
* Nearest garden greater than 50 m? (500 fi2) that produces broad leaf vegetatron
L The land use census shall be conducted during the growing season, at least once

per 12 months, using methods that will provide the best results (e.g.,
' -door-to- door survey, aerial survey, local agriculture authorrtres) Land use

cénsus results shall be 1ncluded in the Annual Radlologlcal Environmental
Operating Report in accordance with VPAP-2802, Notifications and Reports. ‘
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- 2. In lieu of the garden census, broad leaf vegeiation sa'mplihg of at least three

different kinds of vegetation may be performed at the site boundary in each of
two different direction sectors with the highest predicted ground deposition
(D/Qs). Specifications for broad leaf vegetation sampling in Radiological

_Environmental Monitoring Program (Attachment 7) shall be followed, -

~ including analysis of control samples.

b. Action , ‘ R
1. If a land use census identifies locations that yield a calculated dose or dose

commitment greater than the values currently being calculated in Step 6.3.4.a.,
identify the new locations in the next Annual Radioactive Effluent Release

- .Report in accordance with VPAP—2802, Notifications and Reports. '

. If aland use census identifies locations that yield a calculated dose or dose

commitment (via the same exposure pathway) 20 percent greater than at a
location from which samples are currently being obtained, add the new
locations to the Radiological Environmental Monitoring Program within 30
days. Sampling locations, excluding the control station location, that have the
lowest calculated dose or dose commitments (via the same exposure pathway)

’ may be deleted from the monitoring program. Identify new locations in the next

Annual Radioactive Effluent Release Report and include in the report revised
figures and tables reflecting the new locations in accordance with VPAP-2802,
Notifications and Reports. [Commitment 3.2.1]

6.6.3 ' Interlaboratory Comparison Program

a. Requirement
Radioactive materials (which contain nuclides produced at the Station), supplied as

- part of an Interlaboratory Comparison Program, shall be analyzed.
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b. Action
" 1. 'Analyses shall be performed at least semiannually as follows:

Program . ) Cross-Check of
- Milk .18, Gamma, Sr* and S0
Water ' Gross Beta, Gamma, 13!, i3 (T rrtrum) Sr¥
and Sr°° (blind— —any combinations of above
radionuclides) ’
Air Filter ' Gross Beta, Gammn; S0

2. If analyses are not performed as required by Step 6.6.3.b., report in the Annual
Radiological Environmental Operating Report in accordance with VPAP-2802, -
- Notifications end Reports, the corrective actions taken to prevent recurrence.

c. Results
- Results shall be reported in the Annual Radiological Environmental Monitoring
Report in a_ccOrdance with VPAP-2802, Notifications and Reports.

6.7 Reporting Requirements

-6.7.1 Annual Radiological Environmen‘tal'Operat'ing Report
Routine Radiological Environmental Operating Reports covering the operation of the
units during the previeus calendar year shall be submitted prior to'May 1 of each year.
A single submittal may be made for the Station. Radiological Environmental
Operating Reports shall include: ' | |

a. Summarres mterpretatrons and analysis of trends of results of radiological

env1ronmental survelllance activities for the report perrod mcludmg

e A comparlson (as appropnate) with preoperatlonal studies, operat10nal controls,

and- prevrous envrronmental surveillance reports : ‘ .
* An assessment of the observed 1mpacts of the plant operatlon on the envrronment :

-+ Results of land use census per Step 6.6. 2.
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. Results of analysis of radiological environmental samplés‘ and of environmental
- radiation measurements taken per Step 6.6.1, Monitoring Program. Results shall be

summarized and tabulated in the format of the table in the Radiological Assessment

- Branch Technical Position on Environmental Monitoring.

1. If some individual results are not available for inclusion with the report, the
report shall be submitted, noting and explaining reasons for missing results.

2. Missing data shall be submitted in a supplementary report as soon as possible.

. A summary description of the radiological environmental monitoring program.

. ‘At least two legible maps covering sampling locations, keyed to a table giving

distances and directions from the centerline of one reactor. One map shall cover

stations near the site boundary; a.second shall vincludre more distant stations.

. Results of Station participafion in the Interlaboratory Comparison Program,

per Step 6.6.3.

. Discussion of deviations from the Station’s environmental sampling schedule per
‘Radiological Environmental Monitofing Program (Attachment 7).

. Discussion of analyses in which the lower limit of detection (LLD) requ\ired by

Detection Capabilities for Environmental Sample Analysis (Attachment 9) was not

achievable,

. Results of analysis of ground water wells described in the environmental

monitoring program, whether required by theprografn or not.
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NOTE: NUREG—O543 states: “There is reasonable assurance that sites with up to four
operating réactors that have releases within Appendix I design objective values are
also in conformance with the EPA Uranium Fuel Cycle Standard, 40 CFR Part 190.”

6.7.2 Annual Radioactive Effluent Release Report

‘a. Requirement - Station
Radioactive Effluent Release Reports covering operation of the units during the .
previous 12 months of operation shall be submitted before May 1 of each year. A
single submittal may be made for the Station and should combine those sections that
. are common to both units. Radioactive Effluent Release Reports shall include:

LA summary of quantities of radioactive liquid and gaseous effluents and solid
© waste released. Data shall be summarized on a quarterly basis following the
format of Regulatory Guide. 1.21, Appendix B, for liquid and gaseous effluents.
Data shall be summarized on an annual basis following the format of
Regulatory Guide 1.21, Appendxx B for solid waste.

[Commltment 3.2. 2] ‘ '

. An assessment of radlatxon doses to.the maximum exposed members of the
public due to the radloactlve liquid and gaseous effluents released from the
S'tat'ion'during the previous calendar year. This assessment shall be in

- accordancewith Step 6.7.2.b. o

3. A llst and dCSCI‘lptIOIl of unplanned releases from the site to unrestricted areas,

durlng the reporting period, which meet the followmg crlterla

* Unplanned releases that exceeded the limits in Steps 6.2.1 and 6.3.1
.+ Unplanned releases which require a Condition Report and involve the
_discharge of contents of the wrong Waste Gas Decay Tank or the wrong liquid
- radwaste release tank o
. Unplanned releases from large leaks due to unexpected valve or plpe
 failures’ that result i in a quantity of release such that a 10 CFR 50 72,
Immedlate Notlﬁcatlon Requlrements for Operatmg Nuclear Power Reactors
or.l_O 'CFR 50.73, Licensee Event Report System, report is requl_red
¢ Unplanned releases as determined by Radiation Protection Supervision,
which may or may not require a Condition Report |

o
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.- Major‘changes to radioactive liquid, gaseous, and solid waste tréatment systems

during the reporting pefiod.

. Changes to VPAP-2103S, Offsite Dose Calculation Manual (Surry) (See

Step 6.7.4).

. A listing of new locations for dose calculations or environmental monitoring

identified by the land use census (See Step 6.6.2).

. A summary of radioactive leaks or Spills meetihg the followlng criteria:

* The spill or leak must be unintended;

» The spill or leak must have the potential to reach ground water that is or could
be used for drinking water; and ' '

* The sprll or leak must be greater than 100 gallons in volume or the volume
cannot be quantified; or '

* The spill or leak is from the Spent Fuel Pool, Refueling Water Storage Tank
(RWST) or some other higher risk system or component as determined by
Radiological Protection Management; or

* The spill or leak was reported as part of the Industry Ground Water Protection

Initiative voluntary reportmg protocol

b. Dose Assessment - Station.
1. Radiation dose to individuals due to radioactive lquId and gaseous effluents

from the Station durmg the previous calendar year shall either be calculated in

* accordance with this procedure or in accordance with Regulatory Gulde 1.109.

Population doses shall not be included in dose assessments.

. The dose to the maximum exposed member of the public due to radioactive
'hqurd and gaseous effluents from the Station and from the ISFSI shall be

incorporated with the dose assessment performed above. If the dose to the

maximum exposcd member of the pubhc exceeds twrce the 11m1ts of 6.2.3.a.1,

: 6 2 J.a. 2 6. 3 3.a.1; or 6 34.a.l, the dose assessment shall include the _

contrlbutlon from direct radratlon

3. Meteorological conditions during the previous calendar year or hrstoncal

annual average atmospheric dispersion conditions shall be used to determine

gaseous pathway doses.
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’ NOTE The Annual Radroactlve Effluent Reports for Surry Station and Surry ISFSI are

separate and not submrtted asa combined report

¢. Requirement - ISFSI
1. Radioactive Effluent Release Report covering operation of the ISFSI during the
previous 12 months of operation shall be submrtted wrthrn 60 days after
January 1.

2. The ISFSI Radioactive Effluent Release Report shall specify the quantities of
each of the principal radionuclides released to the environment in liquid and in
- gaseous effluents. ' -

" 3. Dose Assessment - ISFSI
Provide such information as rnay' be required by the Commission to estimate

potential radiation dose commitment to the pubhc resulting from effluent
‘releases from the ISFSL. .

Annual Meteorologlcal Data :
a. Meteorological data collected during the prev1ous year shall be in the form of joint

frequency distributions of wind speed, wind direction, and atmospheric stability.

b. Meteorological data shall be retained in a file on site and shall be made available to
NRC upon request. .

Changes to the ODCM |

"Changes to the ODCM shall be: .

a. Revrewed and approved by SNSOC and Site Vrce President before 1mplementatron. |

b. Documented Records of reviews shall be retamed as Statron records.

Documentatron shall include:

‘1. Sufficient information to support changes, together wrth approprrate analysesor

| evaluations Justrfylng changes
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2. A determination that a change will not adversely impact the accuracy,or

reliability'of effluent doses or setpoint calculations, and will maintain the level

of radioactive effluent control required by:

* 10 CFR 20 Subpart D

« 40 CFR 190

10 CFR 50.36a

« 10 CFR 50, Appendix I

c. Submitted to NRC in the form of a complete, legible copy of the entire ODCM as a
part of, or concurrent with the Annual Radioactive Effluent Release Report for the
‘period of the rcport in which any change was made. Each change shall be identified
- by markings in the margin of the affected pages, clearly indicating the area of the
page that was changed, and shall indicate the date (e.g., month/year) the change was
~ implemented. | ' '

' d. Submitted to NRC in accordance with VPAP-2802, Notifications and Reports.

6 7.5 Industry Ground Water Protection Initiative

a. Notifications and Reports . ,
1. Informal communication shall be made to State, Local and NRC officials by the

end of the next business day for the following: .

* Any spill or leak meeting the requirements of 6.7.2.a.7

» Any groundwater sample analysis meeting the requirements of 6.6.1.b.2

. A 30-day report shall be submitted to the NRC and a copy.concurrently

forwarded to State and Local officials for any on-site or off-site ground water
sample analysis meeting the requirements of 6.6.1.b.2 and having the potential

to reach ground water that is or could be used as a source of drinking water. A

30~day report is ‘only required on the initial discovery of a contaminated ground

water. plume
b Any spill or leak for whrch an 1nformal notlﬁcatlon is made in accordance with

~6.7.5.a shall be summarlzed in the Annual Radloactlve Effluent Release Report

c. Any ground water sample analysis from a ground water source that is not part of the.
Radiological Environmental Monitoring Program shall be included in the Annual
Radioactive Effluent Release Report. |
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d. Any grcund water sample analysis from a ground water well described in the
~ Radiological Environmental Monitoring Program shall be included in the Annual
Radiological Environmental Operating Report.

7.0 RECORDS .

71  The following individual and packaged documents and copies of any related correspondence

completed as a result of the performance or implementation of this procedure are records. They
shall be submitted to Records Management in accordance with VPAP-1701, Records
Management. Prior to transmittal to Records Management, the sender shall assure that:

* Each record is packaged when applxcable
e QA program requuements have been fulfilled for Quality Assurance records

~-» Each record is legible, completely filled out, and adequately identifiable to the item or
actrvrty involved. |

* Each record is stamped, initialed, s1gned or otherwise authenticated and dated, as required
by this procedure.

7.1.1 Individual Records
None

7.1.2 Record Packages

. Records of changes to the ODCM in accordance with Step 6.7.4

* Records of meteorological date in accordance with Step 6.7.3

* Records of sampling and analyses

* Records of radioactive materials and other efﬂnenrs released to _the environment

« Records of preventive maintenance, surveillances, and calibrations

.7' = "T'h'e folloWing documents completed as aresult of the implementation of this procedure are not

Quahty Assurance records and are not required to be transmltted to Records Management

: None
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Radioactive Liquid Effluent Monitoring Instrumentation
Instrument Minimum Action
Operable
Channels
"GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE
(a) Radwaste Facility Liquid Effluent Line,
RM-RRM-131 o1 1
GROSS. BETA OR GAMMA RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE
(a) Circulating Water Discharge Lines,
Unit 1:-1-SW-RM-120 2
Unit 2: 2-SW-RM-220 2
(b) Component Cooling Service Water Effluent Lines,
1-SW-RM-107A 1 2
1-SW-RM-107B 1 -2
1-SW-RM-107C 1 2
1-SW-RM-107D 1 2
FLOW RATE MEASUREMENT DEVICES
(a) Radwaste Facility Liquid Effluent Line,
1 1

ACTION 1:

" ACTION 2:

pathway shall be suspended

If the number of operable channels is less than requited, effluent releases via this

If the number of operable channels is less than requlred effluent releases via this
pathway may continue provided that, at léast once per 12 hours, grab samples are

collected and analyzed for principal gamma emitters, as defined in Radioactive Liquid
Waste Samplmg and Analysxs Program (Attachment 3). When the effluent release via
this pathway contmues then 1mt1ate the “Loss of Radioactive Liquid Effluent
Momtormg Instrumentatlon Samphng Schedule” attachment in HP-3010. 021,

" ‘Radioactive Liquid Waste Samphng and Analy31s
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ATTACHMENT 2
| (Page 1 of 1) A
| Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements

~ Channel Description - | Channel | Source | "Channel _Ch:{nnel ‘
a : ‘ Check | Check | Calibration [Functional Tesf

1. GROSS RADIOACTIVITY MONITORS|"
PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

(a) Radwaste Facility Liquid Effluent Line, .
RM-RRM-131 .~ , b |.p R | Q

2. GROSS BETA OR GAMMA RADIOACTIVI-

. TY MONITORS PROVIDING ALARM BUT

- NOT PROVIDING AUTOMATIC TERMI-
NATION OF RELEASE =~ -

(a) - Circulating Water Discharge Lines,

Unit 1: 1-SW-RM-120
Unit 2: 2-SW-RM-220

) ComponentvCool'ing Service Water
* Effluent Lines,

.. 1-SW-RM-107A
1-SW-RM-107B
1-SW-RM-107C
1-SW-RM-107D

3. FLOW RATE MEASUREMENT DEVICES
(a) Radwaste Facility Liquid Effluent Line, .
Instrument Loop RLW- 153b " DR ~ N/A E R " N/A

-~ ) .
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Radioactive Liquid Waste Sampling and Analysis Program
LiquidRe]éase Samp‘ling Minirhum Analysis Type of Activity I;‘:t Z‘goﬁ'lugig)
Type Frequency Erequegcy Analysis | uei/mD), (Note 1) |
' Principle Gamma 7
P P .
- | Emitters (Note 3) 5{ x 10
(Each Batch) (Each Batch) 1131 1x10°
- P : Dissolved and’ ) B
Batgh Releases (One Batch/M) M “Entrained Qases : 1x10~ -
(Gamma Emitters) |-
(Note 2) P M Composite " H3 ‘ 1x 107
(Bach Barch) | (Noted) Gross Alpha 1x107
P - Q Composite Sr® and sr?0 5x 108
(Each Batch) (Note 4) Fe35 1x10°
. . Principal Gamma g
' 5x10
Continuous W Composite Emitters (Note 6) X
(Note 6) .(Note 6) 1131 1x 10
.. N Dissolved and
Continuous M. M - Entrained Gases 1x107
Releases Grab Sample .
, : , (Gamma Emitters)
(Note 5) Continuous M Cdmposite )5 I I1x 107
(Note 6) (Note6) |  Gross Alpha 1x 107
Continuous Q Composite | - Sr* and Sr 5x10°8
(Note'6) ~ (Note 6) Fe5S 1x 10
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ATTACHMENT 3
(Page 2 of 3)

Radioactive Liquid Waste Sampling and Analysis -Progrnm

NOTE1: Fora particular measurement system (which may include radiochemical separation):

466, o
LLD = 8-1)
Ee Ve 222E+06 @ Yo e-(MO

the “a priori” (before the fact) Lower Limit of Detection (as microcuries

per unit mass or volume) (See Subsection 4.8)

the standard deviation of the background counting rate or of the counting °
rate of a blank sample as appropriate (as counts per minute, cpm)

the counting efficiency (as counts per disintegration)

the sample size (in units of mass or volume)

the number of disintegrations per minute (dpm) per microcurie
the fractional radiochemical yield (when applicable)

the radioaetive decay-eonstant‘ for the particuler radionuclide

the elapsed time between the midpoint of sample collection and time of

~ counting

_Typiéal values of E,_ V, Y and At should be used in the calculation.

- TheLLDis an“a priori”’ (before the fact) limit representing the capability of ameasurement
system and not a posteriorr (after the fact) limit for a partlcular measurement

. NOTE2: A batch release is the discharge of 11qu1d wastés of a discrete volume Before samphng for
| analyses, each batch shall be 1so_lated, and appropriate methods will be used to obtain a

representative sample for analysis.
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NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6: _

Radioactive Liquid’ Waste Sampling and Analysi's Pr(‘)gram

The principal gamma emitters for which the LLD specification apphes exclusively are the
following radionuclides: Mn>%, Fe>d, Co58 C0%, Zn%, Mo®?, Cs134 Cs'¥7, e, and
Ce!**. This list does not mean that only these nuclides are to be detected and reported.

~ Other peaks that are measurable and identifiable, at levels exceeding the LLD, together

with the above nuclides, shall also be identified and reported.

A composite sampie is one in which the quantity of liquid sampled is proportional to the
quantity of hquld waste discharged and for which the method of sampling employed results
in a specimen that is representative of the liquids released '

A continuous release is the dlscharge of liquid wastes of a non—discrete volume, e.g., from

a volume of a system that has an input flow during the continuous release.

To be representative of the quantities and concentrations of radioactive materials in liquid

- effluents, composite sampling shall employ appropriate methods which will result in a

specimen representative of the effluent release.
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Radioactive Gaseous Waste Sampling and Analysis Program

Géseous Release ' Sampling Fre- Minimum Analysis| Type of Activity Lo_werl Limit of
Type quency Frequency Analysis Detection (LLD)
' S . : (uCi/ml), (Note 1)
A. Waste Gas Pn](;r tﬁ ?e{lﬁ(ase ~ Prior to Release ‘Principal Gamma 1- i0_4
~ Storage Tank | (Each Tank) (Each Tank) - | Emitters (Note 2) X
| - | (Grab Sample) o S - -
_ - | Priorto Releése .| Prior to Release P;u}Clp le Gamma. | 1x 10
1 B. Containment ' - | Emitters (Note 2)

- Purge | (Grab Sample) (Each PURGE) »1_<x41.0\

C. Ventilation |~ Weekly Weekly . . | Principle Gamma | 4
(1)Process Vent (Grab Sample) - ee y Emitters (Note 2) 71- x 10 -
(2)Vent Vent #1 S — 3 p
(3)Vent Vent #2 (Note 3) (Note 3) - H 1x10
(4)SRF Vent ' _ ) v

- ) 113[ ; -12
Continuous | WeeKly (Note 5) ’ 1 x 10
(Note 4) ,(Charceal St}mple) 133 1 x 10710
: Continuous | Weekly (Note 5) | Principal Gamma 1% 10711

" All Release (Noted) |Particulate Sample| Emitter (Note 2) :

. o Conti o . Weekly - R

Types as listed 83 1ixu2us Composite Gross Alpha S 1x 10l

: Note 4) Particulate Sample

in A,B,and C Coniti ‘Quarterly :

_ (;;ltlnu‘c‘)us Composite - Sr% and $r°° 1x 1011

(Note 4) Particulate,. | S :
Continuous = |y 115 (voe 2rse | Noble Gases Gross 6

‘ : Noble Gas Monitor|™ "~ ¢ =
-(Noted) | (.)_‘e: as _ om . Beta and Gamma Ix10
; B e Principle Gamma 4

- - Weekly - Weekly - | LR SR 1x10
Condenser Air - S y B SRTRA y | Emitters (Note 2) | _ :
e Grab Sample N % - r< I 6
te 3 H :

Ejector  (Note 3) (Note 3) N | 1x10
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Radioactive Gaséous Waste Sampling and Analysis Program

Gaseous Release | Sampling 'MinimumAnalyis_is Type of Activity | Lower Limit of

Type - Frequency Frequency Analysis Detection (LLD)
. ' , ‘ (uCi/ml), (Note 1)
- Prior to Release - | Prior to Release | Princip k? Gamma 1x10%
. 7 Emitters '
(Grab Sample) | (BachRelease) | -~ H® ~ | = 1x109
- ' 131 -11
Continuous Charcoal Sample I 1x10
(Note 4) ‘ (Note 6) . 133 1% 1010
~ Containment N o] ' _
. . . | Continuous Particulate Sample | Principal Gamma o -10
vHog Depres- (Note 4) . (Note6) | Emitter (Note 2) .1 x 107
surization Continuous Composite Particu-{ - : T
(Note 4‘) ' late Sample Gross Alpha 1x10°10
| N , (Note 6) ' ‘
Continuous. Composite Particu- '
(Note 4) late Sample | Sr% and S0 1x1010
(Note 6)




DOMINION

Where:
'_ LLD

Sb

B
A
2.22E+06
Y

A

At

VPAP-2103S
REVISION 14
PAGE 50 OF 72
ATTACHMENT 4
(Page 3 of 4)

Radioactive Gaseous Wasté.Sampling and Analysis Program

NOTE 1: Fora particular measurement system (which may include radiochemiical separation): -

4.66 Sp
Ee Ve222FE+06e Y e e—(AAY)

LLD = (10-1)

the “a priori” (before the fact) Lower Limit of Detection .as defined above
(as microcuries per unit mass or volume) (See Subsection 4.8).

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm)..

the counting efficiency (as counts perrdisintegration)."
the sample size (in units of mass or volume).
the number of disintegrations per minute (dpm) per microcurie.

the fractional radiochemical yield (when applicable).

* the radioactive decay constant for the particular radionuclide.

the‘elapse.d time between the midpoint of sample cbllectioﬁ and time of
counting. B

Typical values of E, V, Y and At should be uséd in the calculation.
The LLD is an “a priori” (before the faét)'lirnitvreprés'ehting the capability of a measuremeit
 system and not a “posteriori” (after the fact) limit for a particular measurement.
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‘Radioactive Gaseous Waste Sampling and .Analysis‘ Program

The pﬁhcip_al gamma emitters for which the LLD specification applies exclusively are the |

following radionuclides: Kr¥7, Kr88, Xe!33, Xel33m, X135, Xel35m and X138 for gaseous
emissions and Mn>#, Fe59, Co%8, Co®, Zn65,_Mo99; Cs!34, cs137, Ce“l and Cel®for ™
particulate emissions. This list does not mean that only these nuclides are to be detected and
reported. Other nuclides with ‘half lives greater than 8 days, that are measurable and
identifiable at levels exceeding the LLD, together with the above nuclides, shall also be
identified and reported. ) '

Sampling and analysis shall also be performed following shutdown, start-up, and whenever
a thermal power change exceedmg 15 percent of the rated thermal power occurs within any

one-hour period, when:

- a. Analysis shows that the dose equlvalent 1131 concentration.in the primary coolant has

increased more than a factor of 3; and

b. The noble gas activity momtor shows that effluent activity has increased by more than

a factor of 3.

“The ratio of the sample flow rate to the sampled stream flow rate shall be known for the

period covered by each dose or dose rate calculation made in accordance with

. Steps 6.3.1,6.3.3, and 6.3.4.

Samples shall be changed at least once per seven days and analyses shall be completed
within 48 hours after changing (or after removal from sampler). Sampling shall also be
pefformed at least once per 24 hours for at least seven days following each shutdown, start-
up, or thermal power change exceeding 15 percent of rated thermal power in one hour, and

- analyses shall be completed within 48 hours of changing. When samples’ collected for 24
'hours are analyzed the’ correspondlng LLDs may be increased by a factor of 10. This

requirement apphes if:

a: Analy31s shows that the dose equlvalent 1131 concentratlon in the prlmary coolant has

incréased by a factor of 3; and o .

/

b. Noble gas monitor shows that effluent activity has increased more than a factor of 3."

To be representative of the quantities and concentrations of radioactive materials in gaseous
effluents, composite sampling shall employ appropriate methods that will result in a
specimen representative of the effluent release.
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INSTRUMENT

MINIMUM,

OPERABLE

ACTION

@)

“1. PROCESS VENT SYSTEM

Noble Gas Activity Monitor - Providing Alarm and

" Automatic Termination of Release:

1-GW-RM-130B

CHANNELS

(b)

Todine Sampler:
‘Continuous HP Sampler, or
1-GW-RM-130-1 (NOTE 1)

In-Line Particulate / Iodine Sampler

©

Particulate Sampler:
Continuous HP Sampler, or

* 1-GW-RM-130-1 (NOTE 1)
" In-Line Particulate / Iodine Sampler

@

Process Vent Flow Rate Monitor:
1-GW-FT-100

(e)

Sampler Flow Rate Measuring Device:
HP Sampler Rotometer or MGPI Flow Rate Measurmg
Device

(a)

2. 'CONDENSER AIR EJECTOR SYSTEM

Gross Activity Monitor:
1-SV-RM-111"-
2-SV-RM-211

Yoy

(o —

()

Air Ejector Flow Rate Measuring Device:
Unit 1: 1-VP-FI-1A
1-VP-FI-1B

. Unit 2: 2-VP-FI-1A

2-VP-FI-1B

et ok ke T

W W W w

@

3 VENTILATION VENT SYSTEM

Noble Gas Activity Monitor:
SRF: RRM-101 '

‘SPS: Vent #1, 1-VG-RM-104

~Vent#2, 1-VG- RM 131B

o

b)
- SRF:RRM-101.

Iodine Sampler: -

SPS: Vent #1, 1-VG-RM-104 (NOTE 2)
Vent #2, Continuous HP Sampler, or
1-VG-RM-131-1 (NOTE 1)
In-Line Particulate / Iodine Sampler
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Radioactive Gaseous Effluent Monitoring Instrumentation
C : MINIMUM N
INSTRUMENT OPERABLE ACTION
' CHANNELS
‘(c) Particulate Sampler:
' SRF: RRM-101 1 2
SPS: Vent #1, VG-RM-104 (NOTE 2) 1 2
Vent #2, HP Continuous Sampler, or
1-VG-RM-131-1 (NOTE 1) 1 2
In-Line Particulate / Iodine Sampler :
(d) Ventilation Vent Flow Rate Monitor:
SRF: 01-RHV-FT-156 1 3
SPS: Vent #1, 1-VS-FT-119 1 3
Vent #2, 1-VS-FT-116 1. 3
(e) Sampler Flow Rate Measuring Devrce
SRF: RRM-101 1 3
SPS: Vent #1, 1-VG-RM-104 (NOTE 2) 1. 3
Vent#2, HP Sampler Rotometer or 1 3
MGPI Flow Rate Measuring Device '

NOTE 1: The mark number listed refers to the entire radiation monitor skid which includes particulate, iodine,

and noble gas components.

.NOTE 2: Vent # 1, 1-VG-RM-104, HP continuous sampler pump automatically maintains isokinetic sample
flow when changes in stack flow are detected. Isokinetic sample flow adjustment can take

ACTION 1:

ACTION 2:

ACTION 3:

15 - 20 minutes, {Commitment 3.2.3]

If the number of operable channels is less than required, effluent releases via this path may continue

provided that the best efforts are made to repair the channel and that grab samples are taken at least once
per 12 hours and these samples are analyzed for gross activity within 24 hours. When the effluent release
via this pathway continiies, then initiate the “Loss of Radioactive Gaseous Effluent Monitoring
Instrumentation Sampling Schedule” attachment in HP-3010.031, Radioactive Gaseous Waste Samplmg
and Analysis. [Commltment 3.24]

If the number of operable channels is less than required, efﬂuent releases via this pathway may continue

: provrded that the best efforts are made to repair the channel and that the samples are continuously

collected with auxrllary samplmg equrpment within 12 houis after the initiation of this ACTION
statement as required in Radioactive Gaseous Waste Sampling and Analysrs Program (Attachment 4)..
[Commitment 3.2.4} :

If the number of operable channels is less than requrred effluent releases via this pathway may continue
provided the flow rate is estimated at least once per 4 hours.
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ATTACHMENT 6
» (Page 1 of 2) _
Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL ~ |CHANNEL|SOURCE| CHANNEL F&“gﬁgﬁ'h
DESCRIPTION | ‘CHECK | CHECK | CALIBRATION SaN

1. PROCESS VENT SYSTEM
~ (a) Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release ' :
1-GW-RM-130B = D M R - | Q
(b) Iodine Sampler (NOTE1) L '
Process Vent Continuous HP
Sampler, or 1-GW-RM- 130-1 w - N/A N/A -1 - N/A
. In-Line Particulate / Iodine Sampler ‘
(¢) Particulate Sampler (NOTE 1)
Process Vent Continuous HP - "
Sampler, or 1-GW-RM- 130-1 w N/A . N/A N/A
In-Line Particulate / Iodine Sampler ’ :
(d) Process Vent Flow Rate Monitor .
1-GW-FT-100 D N/A R N/A
(e) Sampler Flow Rate Measuring ‘ ‘
‘Device ’
HP Sampler Rotometer, or
MGPI Flow Rate Measuring Device

NA | SA N/A
N/A R . N/A

wlw)

2. CONDENSER AIR EJECTOR SYSTEM
(a) Gross Activity Monitor
Unit 1: 1-SV-RM-111 ‘ A
Unit 2: 2-SV-RM-211 : D M R - Q
(b) Air Ejector Flow Rate Measuring - '
B Device v .
Unit 1: 1-VP-FI-1A
1-VP-FI-1B | | o
Unit 2: 2-VP-FI-1A | D N/A R - NA
2-VP-FI-1B. ' ' '

3. VENTILATION VENT SYSTEM
(a) Noble Gas Activity Monitor

SRF: RRM-101 _ : -

SPS: 1-VG-RM-131B -~ D M - ‘R | Q .

' 1-VG-RM-104 o s '
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Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Requirements

e T CHANNEL
CHANNEL CHANNEL[SOURCE| CHANNEL | e onar

DESCRIPTION - CHECK | CHECK | CALIBRATION » TEST

(b) Iodine Sampler (NOTE 1)
SRF: RRM-101 .
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1 -
In-Line Particulate / Iodme
Sampler
(c) Particulate Sampler (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM-104
Vent #2, Continuous HP
Sampler or 1-VG-RM-131-1
In-Line Particulate / Iodine
Sampler
(d) Ventilation Vent Flow Rate Monitor
SRF:01-RHV-FT-156
SPS: Vent #1, 1-VS-FT-119
Vent #2, 1-VS-FT-116

w N/A NA ' N/A -

W NA | NA N/A

D N/A R " N/A

(e) Sampler Flow Rate Measuring
Device (NOTE 1)
SRF: RRM-101
SPS: Vent #1, 1-VG-RM-104
Vent #2, HP Sampler Rotometer,
or MGPI Flow Rate Measuring
Device

N/A N/A
N/A N/A

N/A N/A
N/A - S/IA N/A

~ xR

O TOU

NOTE 1:The mark numbers hsted above in1(b), 1(c), 3(b), 3(c), and 3(e) refer to the gaseous
effluent radlatlon monitor with which the iodine and particulate samplers and the flow
, ‘.rate meagurmgdevmgs are associated. The listed mark numbers do not refer to the

particulate radiation monitor.
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Radiological Environmental Monitoring Program

: Expos'uré Péthway

and/or Sample

Number of Samplé and
Sample Location

Collection
Frequency

Type and Ffe_quency of
‘ Analysis’

| 1. DIRECT

RADIATION

About 40 Routine Monitor-

ing Stations to be placed as

follows: "~

1) Inner Ring in general
area of site boundary -
with station in each
‘sector '

2) Outer Ring 6 to 8 km
from the site with a
station in each sector

3) The balance of the 8
dosimeters should be
placed in special interest
areas such as population

~ centers, nearby

residents, schools, and
in2 or 3 areas to serve as

- Quarterly

GAMMA DOSE

Quarterl'y \

2. AIRBORNE

Radioiodines and
-~ Particulates

controls

- Samples from 7 locations:
“a) 1 sample from close to-

- the site boundary
location of the highest -

. calculated annual
average ground level .
D/Q '

* b) 5 sample locations 6-8

km distance located in a
" concentric ring around
 the Station

c), 1sample from a control |

" location 15-30 km
" distant, providing valid
background data '

- Radioiodine Canister

Continuous
‘Sampler
- operation with
sample collection
~ weekly-

1131 Analysis Weekly

Particulate Sampler '

. Gross beta radioactivity
analysis following filter -
change; - :

. Gamma isotopic analysis
of composite (by

location) quarterly
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Exposure Pathway | Number of Sample and Collection Type and Frequency of
_and/or Sample Sample Location Frequency Analysis
3. WATERBORNE - '
2) 1 sample upstream Gamma isotopic analysis
. , : monthly;
a) Surface " Monthly Samp!e Composite for tritium analysis
b) 1 sample downstream v y
quarterly
. ' : '| Gamma isotopic and tritium
b) Ground Sample from 1 or 2 sources Quarterly analysis quarterly
¢) Sediment from | a) 1 sample upstream Semi- Annualiy Gamma isotopic analysis semi-
shoreline b) 1 sample downstream - annually
o si . a) 1 sample upstream - | Semi;Annually Gamma isotopic analysis semi-
b) 1 sample downstream ~ | annually
. INGESTION |
~a) Milk a) 2 samples from milking -
animals in the vicinity of |.
the Station. (NOTE 1) . : 131 _
b) 1 sample from milking Monthly Ggmma lsholtop icand [ anal
animals at a control ysis monthly
location (~15-30 km
distant). (NOTE 2)
a) 2'sz‘m?ples of oyster‘s in the Semi-Annuaily Gamma isotopic on edibles
vicinity of the Station ' v .
:
_ b) 4 samples of clams in the | - . . . .
Semi-Annuall G t dibl
b) Fishand vicinity of the Station emrAniuaty | bamma isetopic on ecibles
I brat i ' -
nvertebrates o 1 san}gllpg of crgbs fr(?m ‘ Annually Gamma isotopic on edibles
the vicinity of the Station. : :
d) 1sampling of 2 different
species from the discharge| ¢, . I bl
‘canal (catfish, white perch, Semi-Annually | Gamma isotopic on edibles
_ eel) :
NOTE 1: 1If rmlk sami lm cannot be erformed use item 4. c)d) Milk sam lmg cannot be erformed
P g P p P

when there are no milk samplmg locations i in the vicinity of the Station.

NOTE 2:

If milk sampling from a control location cannot be performed, use item'4.c)e). Milk

sampling cannot be performed when there is no milk sampling location ~ 15 - 30 km

distant.

- .
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Radiological Environmental Monitoring Program

v

Exposure-Pathwéyv Number of Sample alid‘ ) Collection Type and Frequency of
- and/or Sample Sample Location - Frequency : Analysis
" |4. INGESTION |

(Continued)

a) 1sample comn :
b) 1 sample soybeans - Annually
c) 1 sample peanuts B

Gamma isotopic on edible
| portion

d) 1 sample of a broadleaf
vegetation grown
nearest in each of two | |
different available
offsite locations’
(sectors) with the

c) Food Products highest annual average » :
gro und lth?l D{QS’ it Monthly i Gamma isotopic and 113!
milk sampling is not available, or at analvsi

> o ysis
performed. harvest

e) 1 sample of a broadleaf
~ vegetation grown 15 -
30 km distant in the
available least prevalent

wind direction, if milk
sampling is not

performed.
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- Environmental Sampling Locations
- SAMPLE LOCATION DISTANCE | DIRECTION | = REMARKS
MEDIA - (MILES) S
| Air Charcoal and | Surry Station (SS) 0'.3 NNE
| Particulate Hog Island Reserve (HIR) [ 2.0 NNE
Bacons Castle (BC) 4.5 SSW
Alliance (ALL) 51 WSW
Colonial Parkway  (CP) 3.8 NNW
BASF (BASF) 5.1 ENE
Fort Eustis (FE) 49 ESE
| Newport News (NN) 19.3 SE Control Location
Environmental | Control (00) Onsite *
TLDs West North West ~ (02) 0.2 WNW Site Boundary
Surry Station Discharg(g 3). 04 NwW —[Site Boundary
North North West _ (04) 0.2 NNW | Site Boundary
North (05) 03 N Site Boundary
North North East ~ (06) 03 NNE Site Boundary-
North East o7’ 0.3 NE Site Boundary
East North East (08) 04 ENE Site Boundary
East T (09) 03 E Site Boundary
| West (10 0.1 W Site Boundary
West South West ~ (11) 04 wWSw Site Boundary
SouthWest  (12) 03 SW | Site Boundary
South South West _ (13) | 03 | SSW | Sitc Boundary
Sewh . 4| 04 S| Site Boundary
|South Southi East  (15)7| 0.6 SSE |Sitc Boundary
['South East (16) 0.9 SE Site Boundary
Station Intake asy | . 16 ESE Site Boundary
| 2.0 NNE Near Resident
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SAMPLE LOCATION = | DISTANCE | DIRECTION REMARKS
~ MEDIA | (vMILES) | -
‘__Enviroﬁmenvtal Bacon’s Castle (20) 45 .| SSW A. “Approx. 5 miles
TLDs Route 633 (21) 49 - SW Approx. 5 miles
‘Alliance - 22) 51° - WSW | Approx. 5 miles
Surry (23) 7.1 - WSW | Population Center
| Route 636 and 637 (24) 40 - | W . Approx. 5 miles
Scotland Wharf =~ (25) | 50 |  WNW . Approx. 5 miles
Jamestown . 26) | . 63 NW Approx. S miles
Colonial Parkway (27) | - 3.8 ° | =~ NNW | Approx. 5 miles
Route 617 and 618 (28) | 49 NNW | Approx. 5 miles
Kingsmill | @9 | 46 - B N Approx. 5 miles
Williamsburg, (0) 78 N |Population Center_
Kingsmill North . (31) | 55 NNE - | Approx. 5 miles
Budweiser 32) 1T 5.8 . NNE P()pulatioh Center
Water Plant (B3 | 5.0 _ NE Approx. 5 miles
BASF : ‘(34) 51. 4 - ENE Approx. 5 miles
Lee Hall 35) | 71 | ENE _ |Population Center
| Goose Island - (36) | 5.1 -~ E | Approx. 5 miles |
FortEustis -~ - (37) | - 49 _ ESE Approx. 5 miles
Newport News ' 38 { 193 SE "Population Center .
~ [James River Bridge ‘(39) | 171 |  SE ... |Control
- [Benn’s Church  (@0) | 170 | SSE | Control
Smithifield 41) 134 SSE - { Control
Rushmere o (42) . 53 ] SSE. - ?Ap'p_vrox,. 5 miles
[~ [Route 628 @3) | . 51 | - S.  |Approx. 5miles
Milk ~ |Epp’s _ ~ 48 SSW |
‘ Colonial Parkway » 3.7 NNW
Williams , . 275 » S Control Location
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Environmental Sampling Locations..
SAMPLE LOCATION DISTANCE | DIRECTION | REMARKS
MEDIA (MILES) :
Well Water Surry Station o 3 Onsite**
Hog Island Reserve 20 NNE
Construction Site ' 0.3 E Onsite***
Crops (Corn, Slade’s Farm 32 . S
Peanuts, s : .
|Soybeans) | Brock’s Farm 3.8 .S
River Water Surr)‘; Discharge 04 NwW
‘| (Monthly) Scotland Wharf 49 - ‘WNW Control Location
| Sediment |-Chickahominy River 112 WNW | Control Location
(Silt) - Surry Station Discharge © 13 NNW
Clams Chickahominy River . | .~ 112 WNW - | Control Location
Surry Station Discharge 13 NNW
Hog Island Point . 24 NE
Lawne’s Creek 24 SE
Oysters Point of Shoals 64 . SSE
' Mulberry Point 4.9 ESE
Crabs Surry Station Discharge 1.3 NNW
_Fish Surry Station Discharge 1.3 NNW
Shoreline Hog Island Reserve 0.6 N
Sediment _ L , o , ,
Chickahominy River | 112 WNW | Control Location
X Onsrte Locatlon in Lead Shleld . _
*k Onsrte sample of Well Water taken from tap-water at Surry Envuonmental Burldmg

dokk On81te sample of Well Water taken from tap -water at Surry Tralmng Center



NOTE 3:

‘water samples is 10 pCl/l
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Detection Capabilities for Environmental Sample Analysis
LOWER LIMIT OF DETECTION (LLD)
| Arralysis “Water Airborne Fish Milk . Food Sediment
(NOTE 2) (pCin) Particulate | (pCi/kg) (pCin Products | (pCi/kg)
or Gases (wet) : (pCi/kg) (dry)
§ (pCi/m3) , (wet)
‘Gross beta 4 0.01 .
H3 2,000 ,
Mn-54 15 130
Fe-59 - 30 260 '
Co-58, 60 15 130
- Zn-65 30 260
Zr-95° 30
Nb-95 15 _
I-131 (NOTE 3) 1 0.07 . 1 60 .
Cs-134 ‘ 15 0.05 130 15 60 - 150
- Cs-137 18 0.06 150 18 80 180
~ Ba-140 60 60 ' ‘
La-140 15 15
NOTE 1. Required detection capabilities for thermoluminescent dosimeters used for environmental
rneasure'ments are given in Regulatory Guide 4.13. | |
NOTE 2: This list does not mean that only these nuclides are to be detected and reported. Other peaks
that are measurable and identifiable, together with the above nuchdes shall also be
identified and reported , ' - |
LLD for.the ground (drmkmg) water samples The LLD for the surface (non-drlnkmg)
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Detection Cépabilities for Environmental Sample Analysis

LOWER LIMIT OF DETECTION (LLD)

'NOT_E 1: - For a particular measurement systém (which may include radiochemical separation): A

Where:

LLD =
. o =

E =

A\ =

2.22E+06 =

4.66 'Sb

(24-1)
EeVe220E+06e Y o e~(AA0

LLD =

the “a priori” (before the fact) Lower Limit of Detection as defined above
(as microcuries per unit mass or volume) (See Subsection 4.8)

the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute, cpm)

the counting efficiency (as counts per disintegration)
the sample size (in units of mass or volume)

the number of disintegrations per minute (dpm) per microcurie

_ the fractional radiochemical yield (when applicable)

the radioactive decay constant for the particular radionuclide -

the elapsed time between sample collection (or end of the sample
collection pertod) and time of counting (for environmental samples, not
plant effluent samples)

~ Typical values of E, V, 'Y and At should be used in the calculation.

The LLD lS an “a priori” (before the fact) limit representing the capability of a méaSu:émént ‘

sYstem and not a “posteriori” (after the fact) limit fora particular mcasurément..

. . ~ . .
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Reporting Levels for Radnoactwnty Concentratlons in Envnronmental Samples

Analysis Water Airborne |  Fish Milk Food Products -
: (@Ci) | Particulate or | (pCi/kg, wet) (pCiNn) (pCi/kg, wet)
, Gases (pCi/m3)| ' .
H3 | 20000 | ‘ |
Mn-54 1000 | | 30,000
Fe-59 . | = 400 10,000
Co-58 1,000 | 30,000
Co-60 300 — [ 10,000
Zn-65 7300 - |~ 20,000
ZrNb-95 | 400 | ; -
31 | 2¢ 09 | 3 100
Cs-134 | - 30 10 1,000 60 71,000
Cs-137 | 50 20 2,000 70 2,000
| BaLa140 | - 200 T T T 300 |

*Reporting level for the ground (drinkihé) water samplés reqilifed by Radiological A
Environmental Monitoring Program (Attachment 7). The reporting level for the surface (non-

drinking) water samples requlred by Attachment 7 is 30,000 pCl/l for H-3 and
20- pC1/1 for I-131
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Meteorological, Liquid, and Gaseous Pathway Analysis

| METEORLOGICAL ANALYSIS

Purpose A . ‘ ’
The purpose of the meteorological analysis was to determine the five (5) year average ¥/Q and

. D/Q values at critical locations around the Station for ventilation vent (ground level) and

process vent (mixed mode) releases. The five year average X/Q and D/Q values are used in the

dose pathway analysis to determine both the maximum exposed individual at site boundary and

member of the public.

Meteorological Data, Parameters, and Methodology

A five (5) .year average of representative onsite meteorological data for the period January 1,

11992 through December 31, 1996, is used in the gaseous efﬂuent dose pathway calculations.

This data includes wind speed, wind direction, and dlfferentlal temperature for the purpose of
determining joint frequency dlstnbutrons for those releases characterized as ground level (i.e.,
ventilation vent), and those characteriied as mixed mode (i.e., process vent). The portions of
release characterized as ground level were based on AT |58 9f-28 26 and 28.2 foot wind data,
and the portions characterlzed as mixed mode were based on AT1 58.9ft-28.2ft and 158.9 ft wrnd
data.

%/Qs and D/Qs were calculated using the PC version of NRC computer code “XOQDOQ -
Program for the Meteorological Evaluation of Routine Effluent Releases at Nuclear Power
Stations”, Version 2.0; provided in NUREG-0324. The code is based upon a straight line

airflow model implementing the assumptions outlined in Section C (excluding Cla and C1b)

of Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport and Dispersion
-of Gaseous Effluents in Routine Releases from Light—Water-’Cooled Reactors ”

- The open terrain adjustment factors were applled to the DUQ values as recommended in
Regulatory Gulde 1.111. The site reglon is: characterlzed as ﬂat terraln such ‘that open terraln

correction factors are COl'lSldel'Cd approprlate The ground level ventllatron vent release : '

calculatlons included a bulldmg wake correction based on a 1516 m2 contamment minimum
cross-sectional area. The effective release height used in mixed mode release calculations was
based on a process vent release height of 131 ft, and plume rise due to momentum for a vent

diameter of 3 in. with plume exit velocity of 100 ft/sec.
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Meteorological, Liqilid, and Gaseous Pathway Analysis

Ventilation vent, and vent releases other than from the process vent, are considered ground
level as specified in Regulatory Guide 1.11 1 for release points less than the height of adjacent
solid structures. Terrain elevations were obtained from Surry Power Station Units 1 and 2
Virginia Electric and Power Company Updated Final Safety Analysis Report Table 11A-8. -

/Q and D/Q values were calculated for the nearest site boundary, residence, milk-cow,
discharge bank, and vegetable garden by sector for process vent and ventilation vent releases.

According to the definition for short term in NUREG-0133, “Preparation of Radiological
Effluent Technical Specifi'cations fof Nuclear Power Stations,” October, 1978, some gaseous
releases may fit this cétegory, primafily waste gas decay tank releases and containment purges.
However, these releases are considered long term for dose calculations as past releases were

_ both random in time of day and duration as evidenced by reviewing past release reports.

Therefore, the use of annual average concentrations is appropriate according to NUREG-0133.

Results

The .X/Q value that would resultin the maximum total body, skin, and inhalation exposure for
ventilation vent releases was 6.0E-05-sec/m3 at a site boundary location 532 meters NNE
sector. For process vent releases, the site boundary X/Q value was 3.7E-07 _sec/m3l ata
location 565 meters WSW sector. The discharge canal bank X/Q value that would result in the
maximum inhalation exposure for ventilation vent releases was 1.6E-04 sec/m3 ata-
location 290 meters NW sector. The discharge canal bank X/Q value for process vent

was 6.9E-07 sec/m3 at a location 290 meters NW sector. :
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Meteorological, Liquid, and Gaseous Pathway Analysis

The grass-cow-milk pathway analysis, which is performed to derive the maximum exposure
1131, 1133 , and from all radionuclides in pai‘ticulate form with half-lives greater than eight
days, is based on the dairy location indicated by the 1996 Land Use Census. The D/Q value

from ventilation vent releases that would result in the maximum exposure was 2.5E-10 per m2

.at a location 5873 meters NNW sector. For process vent releases, the D/Q value was 1.4E-10
~ per m2 at a location 7788 meters SSW sector. For tritium, the X/Q value from ventilation vent

releases that would result in the maximum exposure for the grass-cow-milk pathway
was 1.5E-06 sec/m3 at a locations 5873 meters NNW sector, and 7.0E-08 sec/m3 for process

- ventreleases at a ‘location 7788meters SSW sector. The mhalatlon pathway is the only other

pathway existing at this location. Therefore, the X/Q values given for tritium also apply for the

_ inhalation pathway.

LIQUID PATHWAY ANALYSIS

Purpose .

The purpose of the liquid pathway analysis was to determine the maximum exposed member
of the public in unrestricted areas as a result of radioactive liquid effluent releases. The analysis
included a determination of most restrictive liquid pathway, most restrictive age group, and
critical organ. This analysis is requlred for Subsection 6.2, Liquid Radioactive Waste
Effluents.

Data, Parameters, and Methodology

Radioactive liquid effluent release data for the years 1976, 1977, 1978, 1979, 1980, and 1981
were compiled from theSurry Power Station effluent release reports The data for each year,
along with appropriate site specific parameters and default selected ,parameters, were entered
into the NRC computer code LADTAP as descrlbed in NUREG- 0133
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Meteorological, Liquid, and Gaseous Pathway Analysis

. Liquid radioactive effluents from both units are released to the James River via the discharge

canal. Possible pathways of exposure for release from the Station include ingestion of fish
‘and invertebrates and shoreline. activities. The irrigated food pathway and potable water

~ pathway do not exist at this location. Access to the discharge canal by the general public is

gained two ways: bank fishing, controlled by the Station and limited to Dominion employees
or guests of employees, and by boat as far upstream as the inshore end of the discharge canal

- groin. It has been estimated that boat sport fishing would be performed a maximum of, 800

hours per year, and that bank fishing would be performed a maximum of 160 hours per year.

' For an individual fishing in the discharge canal, no river dilution was assumed for the fish
- pathway For an individual located beyond the dlscharge canal groms a river dilution factor of

5 (i.e. a mixing ratio of 0.2) was assumed as approprlate accordmg to Regulatory Guide 1.109,
Rev. 1, and the fish, invertebrate, and shoreline pathways were considered to exist. Dose

factors, bioaccumulation factors, shore width factors.and usage terms for shoreline activities
‘and ingestion of fish and invertebrates are included in the Canberra Source Code file. Dose to

- an individual fishing on the discharge bank was determined by multi'ply'ingvthe annual dose

calculated with LADTAP by the fractional year the individual spent ﬁsh’mg in the canal.

".Results

For the years 1 976, 1977,1979, 1980, and 1981, the invertebrate patﬁvyay resulted in the largest
dose. In 1978 the fish pathway resulted in the largest dose. The maximum exposed member of
the public was determined to utilize the James River. The critical age group was the adult and

 the critical organ was either the thyroid or GI-LLI. The ingestion dose factors, which include

the fish and-invertebrate pathways, are calculated for total body and vatious critical organs.

. Valxdatlon of the limiting age group and critical organ is performed by Canberra’s llqu1d

' efﬂuent dose calculation program usmg the data, parameters and methodology provrded in the '
‘ Canberra Source Code file.
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' GASEOUS PATHWAY ANALYSIS

Purpose ‘

Gaseous effluent pathway analyses are performed to determine the location that would result
in the maximum doses due to noble gases, for use in demonstrating compliance with

Steps 6.3.1.a. and 6.3.3.a. The analyses includes a determination of the location, pathway, and
crltlcal organ, of the maximum exposed member of the public, as a result of the release of 1131,
133, tritium, and for all radionuclides in particulate form with half-lives greater than eight days
for use in demonstratmg compliance with Step 6.3.4.a. In addmon the analyses includes a
determination of the critical organ, maximum age group, and sector location of an exposed
individual through the mhalatlon pathway from 113l 133, tritium, and partlculates to

- demonstrate comphance with Step 6.3.1.a.

Data, Parameters, and Methodology _

Five year ailerage X/Q values were calculated, as described in Section 1 of this attachment, for
the nearest site boundary in each directional sector and at other critical locations accessible to
the public inside site boundary. The largest X/Q value was determined to be 6.0E-05 sec/m?
at site boundary for ventilation vent releases at a location 532 meters NNE direction,

and 3.7E-07 se,c/m3 at site boundary for process vent releases at a location 565 meters WSW

~ direction. The maximum doses to total body and skin, and air doses for gamma and beta.
‘radiation due to noble gases would be at these site boundary locations. The doses from both

release points are summed in calculations to calculate total maximum dose.

6.3.1.2.2 dose limits apply specifically to the inhalation pathway. Therefore, the locations and

* X/Q values determined for maximum noble gas doses can be used to determine the maximum
dose from I'*! 1133, tritium, and for all radionuclides in partlculate form with half-lives greater

than 8 days for the mhalatlon pathway _
/
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The maximum exposed individual for 10CFR50 Appendix I compliance could be at any of the
following locations: site boundary, nearest resident, nearest milk-cow, or nearest vegetable

-.garden, using the 1996 Land Use Census data. Therefore, ventilation vent and process vent

X/Q and D/Q values for these selected receptors are included.in the gaseous effluent dose

- pathway analyses. Ground plane, inhalation, cow-milk, and vegetable garden pathways are

active with the exception of the infant age group, which is not active for the vegetable garden
pathway. Otherwise, all age groups are evaluated at these locations. The data, parameters, and
methodology of R. G. 1.109, Rev. 1, and NUREG-0133 are used in the gaseous effluent dose
‘pathway analyses. :

 The gamma and beta dose facftors K{W, Liw, Mjyv, and Njyy for ground level releases and the
- -gamma and beta dose factors Kjpy, Lipv, Mipy, and Njpy for mixed mode releases are included

in the Canberra Source Code file.
Inhalation pathway dose factors ,Piw and Pjpy are calculated using the following equation:
P, mrem/yr per Ci/m® =K’ (BR) DFA; (28-1)
where: |
K’ =a constant of unit conversion, 1E+12 pCi/Ci

BR = the breathing rate of the particular age group, m m>/yr, from Table E-5, Regulatory Guide
1. 109 Rev.1

DFA,-the crltlcal organ 1nha1atlon dose factor for partlcular age group for the 1th radionuclide,

m mrem/pCi

:Parameters used above were obtamed from NUREG- 0133 R.G. 1 109, Rev. 1,and
'LADTAP 11, NUREG/CR 1276

Tt was determmed that the member of the: public w1th1n site boundary would be using the

‘ f‘_.f“dlscharge canal bank fer flshmg a maxxmum of 160 hours per year. The maximum ﬁve year
- average X/Q at this location was detérmined to be 1.6E-04 sec/m3 at 290 mieters NW direction.
- Active pathways are ground plane and inhalation, and all age groups are.evalu_ated for this
- pathway analysis. | V
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The RM;yy and- RMijpy dose factors, except for tritium, are calculated usmg the followmg

equatlon

QpU_.) | _ At
RM, = K —F——P—F ()(DFL) fpfs A -fpfe ™™ oAt (28-2)
7\,1+)\,w Y Y

~where:

K’ =a constant of unit conversion, 1E+12 pCi/Ci
QF = cow’s consumption rate, 50, in Kg/day (wet weight) |
Uap=: infant milky consumption rate, 330, liters/yr

Yp= agricul_tural productivity by unit area of pasture feed grass, 0.7 Kg/m?
Ys =agricultural productivity by unit area of stored feed, 2.0, in Kg/m?
Fm =stable element transfer coefficients '

r =fraction of deposited activity retamed on cow’s feed grass, 1.0 for radioiodine, and 0.2
for particulates

DFL;=critical organ ingestion dose factor for the ith radlonuchde for the particular age group,
in mrem/pCi

Ki =decay constant for the ith radionuclide, in sec!

--7\.w = decay constant for removal of activity of leaf and plant surfaces by weatherlng, 5. 73E-07

-sec’! (corresponding to a 14 day half-life) .
' tf = transport time from pasture to cow, to milk, to receptor, 1. 73+05, in seconds
o= transport time from pasture to harvest to cow, to milk, to receptor, 7. 78E+06 in seconds
) -’:fp = fractlon of year that cow is on pasture 0.67 (dlmensronless) 7. 78E+06 in seconds
fs = fractlon of cow feed that is pasture grass while cow is on pasture, 1.0, dimensionless -

Parameters used above were obtained from NUREG-0133 and Regulatory Guide 1.109, Rev.1,
and LADTAP II, NUREG/CR-1276. '
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Meteorologlcal qumd and Gaseous Pathway Analysns

Since the concentration of tritium in mllk is based on the airborne concentrat1on rather than the
deposmon the followmg equation is used:

Ryp = KK FpQpU,, OFLy) [0750.5m)] - @8-3)

where:

- K’"’=a constant of unit conversion 1E+03 gm/kg

H =absolute humidity of the atmosphere, 8.0, gm/m?3

0.75=the fraction of total feed that is water ‘
- 05= the ratlo of the spec1ﬁc activity of the feed grass to the atmosphenc water

~ Other parameters have been previously defined.

The inhalation pathway dose factors RIlvv and Rljpy were calculated using the following
equation:

" RY, mrem/yr per Ci/m® =K’ (BR) DFA; (28-4)

where:

K’'=a constant of unit conversion, 1E+12 pCi/Ci
BR=breathing rate of the particular age group, m3/yr

DFAj=critical organ inhalation dose factor for particular age group for the ith radionuclide, in
mrem/pC1 _' : \ : :

Parameters used above were obtamed from: NUREG 0133 R.G. 1.109,Rev. 1 and
_LAPTAP I, NUREG/CR-1276



- MAJOR CHANGES TO RADIOACTIVE LIQUID,
GASEOUS AND SOLID WASTE TREATMENT SYSTEMS

There were no major changes to the radioactive liquid, gaseous or solid waste treatment
systems for this reporting period. '
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' INOPERABILITY OF RADIOACTIVE LIQUID AND GASEQUS
EFFLUENT MONITORING INSTRUMENTATION

The Annual Radioactive Effluent Release Report shall explain why monitors required by the
ODCM Attachments 1 and 5, which were determined to be inoperable, were not returned to
operable status within 30 days. None of the above referenced monltors were 1noperab1e '
greater than 30 days durlng this reporting period.



UNPLANNED RELEASES

There were no unplanned liquid or unplanned gaseous releases during this reporting period.
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Page 1 of 1



GASEOUS:

LOWER LIMIT OF DETECTION (LLD) FOR EFFLUENT SAMPLE ANALYSIS

Isotope
Kr-87
Kr-88
Xe-133

Xe-133m-

Xe-135
Xe-135m
Xe-138
1-131
1-133
Sr-89
Sr-90
Cs-134
Cs-137
Mn-54
Fe-59-
Co-58
Co-60
Zn-65
Mo-99
Ce-141
Ce-144
Alpha
Tritium

Sr-89
Sr-90
Cs-134
Cs-137
I-131
Co$-58
Co-60
Fe-59

. Zn-65

Mn-54
Mo-99
Ce-141
Ce-144
Fe-55
Alpha
Tritium
Xe-133
Xe-135
Xe-133m
Xe-135m
Xe-138

Kr-87

Kr-88

Required LLD
1.00E-04

1.00E-04
1.00E-04
1.00E-04
1.00E-04
1.00E-04
1.00E-04
1.00E-12
1.00E-10
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11
1.00E-11 -
1.00E-11
1.00E-06

5.00E-08
5.00E-08
5.00E-07
5.00E-07
1.00E-06
5.00E-07
5.00E-07
5.00E-07
5.00E-07
5.00E-07 -
5.00E-07
5.00E-07
5.00E-07

. 1.00E-06

1.00E-07
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05

~ " 1.00E-05

Typical LLD
2.17E-08 - 3.02E-06
2.02E-08 - 3.34E-06
1.08E-08 - 3.07E-06
3.64E-08 - 8.42E-06
4.17E-09 - 1.13E-06
1.66E-07 - 5.62E-06
8.18E-07 - 9.92E-06
4.16E-14 - 9.79E-14
1.04E-12  2.41E-12
1.80E-14 - 3.20E-12
4.10E-15 - 1.00E-12

- 3.88E-14 - 3.71E-13
5.89E-14 - 5.13E-13
3.67E-14 - 5.44E-13
9.17E-14 - 6.93E-13
4.40E-14 - 3.62E-13
429E-14 - 6.81E-13
6.13E-14 - 9.38E-13
2.60E-13 - 3.23E-12
3.78E-14 - 3.62E-13
1.59E-13 - 1.48E-12
1.61E-14 - 1.79E-14
7.49E-08 - 7.87E-08
2.10E-08 - 4.60E-08

.~ 2.30E-08 - 4.50E-08
7.44E-09 - 1.53E-08
8.65E-09 - 2.29E-08
6.39E-09 - 1.91E-08
4.32E-09 - 1.85E-08
6.55E-09 - 2.96E-08
1.18E-08 - 2.87E-08
1.20E-08 - 4.26E-08
3.11E-09 - 1.56E-08
3.18E-08 - 3.05E-07
1.04E-08 - 2.01E-08

- 4.55E-08 - 7.76E-08
3.30E-07 - 5.00E-07
2.89E-08 - 2.92E-08
1.86E-06 - 1.95E-06
1.78E-08 - 3.68E-08
5.92E-09 - 1.22E-08
5.34E-08 - 9.11E-08
2.22E-07 - 8.40E-07 -
1.18E-06 - 1.96E-06
2.22E-08 - 4.67E-08
2.38E-08 - 4.68E-08
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INDUSTRY GROUNDWATER PROTECTION INITIATIVE

The Annual Radioactive Effluent Release Report shall include a summary of on-site radioactive spills

or leaks that were communicated in accordance with the Initiative reporting protocol, and also include
sample analyses from ground water wells that are not part of the Radiological Environmental Monitoring
Program (REMP). There was one on-site radioactive leak communicated in accordance with the
Initiative reporting protocol in 2007. Six perimeter ground water monitoring wells that are not a part of
the REMP were sampled in 2007. ' ' \ ‘

" On 10/20/2007, a 1 to 2 drips per minute leak from the joint of an underground storm drain pipe was

discovered during excavation activities around the storm drain line. The leak was immediately

contained and repaired. A concentration of 31,900 picoCuries per liter of tritium was determined to be

in the water and the leak was voluntarily reported to County and State officials and the Nuclear Regulatory
Commission. The cause of the leak was determined to be faulty alignment of two pipe segments.

There is no indication that tritium has migrated off-site undetected. Samples of monitoring wells on the
perimeter of the site and on-site drinking water wells have shown no indication of tritium. The table

below summanzes follow-on analyses performed by an 1ndependent laboratory.

Isotope Concentration
Tritium 27,700
Cobalt-60 18.3
Nickle-63 127
Cesium-137 986

Concentration is picoCuries/liter

Samples were obtained from six on-site perimeter ground water monitoring wells in 2007. The table below
summarizes the analyses performed by an independent laboratory.

February 2007 July 2007 October 2007 |November 2007
Well Description| Tritium|Gammal Tritium| Gamma| Tritium| Gamma| Tritium|Gamma
1-PL-Piez-P33 | ND | ND | ND | ND * * ND | ND
1-PL-Piez-P34 | ND ND ND ND ND ND | NS NS
1-PL-Piez-P35 | ND | ND | ND.| ND | ND ND NS NS
1-PL-Piez-P36 | ND ND ND ND | ND ND NS NS
1-PL-Piez-P37 | 'ND ND ND ND * * ND ND
1-PL-Piez-P38 | ND ND ND |. ND ND ND NS NS

ND = No detectable activity when analyzed to 500 picoCurie/liter LLD for tritium.
Gamma emitter LLDs per REMP requirements.

* Well not available for sampling.

NS = Well not sampled. Sampling only performed on wells that were not available in
October 2007. '




