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1.0 PURPOSE .

The Offsite Dose Calculation Manual (ODCM) establishes the requitements ¢ f the Radioactive
Effluent and Radiological Environmental Monitoring Programs. Methodol: py and parameters
are provided for calculaton of offsite doses resulting from radioactive gaseous and liguid
effluents, for gaseous and liquid effluent monitoring alarmvinip setpoints, and for conduct of
the Environmental Monitoring Program. Requirements are established for the Annual
Radiological Environmental Operating Report and the Semi- Annual Radiosctive Effluent
Release Report required by Station technical specifications. Calculation of offsite doses due to
radioactive liquid and gaseous effluonts are performed 1o assure that:

o Concentration of radioactive liquid ¢ffluents to the unrestricted area wall be limited 1o the
levels of 10 CFR 20, Appendix B, Table 11, column ~ for radionuclides other than dissolved
or enttained noble gases
¢+ Exposure to the maximum exposed member of the public in the unrestricted area from
radioactive liquid eff'oents will ne. result in doses greater than the liquid dose limits of
10 CFR 5G, Appendix |
¢ Dose rate at and beyond the site boundary from radioactive gascous effluents will be limited _
to the annual dose rate limits of 10 CFR 20 |

¢« 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 80, Appendix 1, and ,
« Exposure to the meximum exposed member of the public will not exceed 40 CFR 190 dose

limits

2.0 SCOPE :

This procedure applies to the Radioactive Effluent and Environmental Monitoring Programs at
Surry and North Anna Stations.

-
=

REFERENCES/ COMMITMENT DOCUMENTS

-
—

References
311 10CFR 20, Standards for Protection Against Radiation
3.1.2 10CFR 50, Domestic Licensing of Production and Utilization Facilities
3.1.3 40 CFR 190, Environmental Radiaton Protectic | Standards for Nuclear Power

Operations

|
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(3

DEFINITIONS Rev. |

4.1 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 functons, and includes the Channel
Functional Test. The Channel Calibration can be performed by any series of sequential,
overlupping or total channel steps so the entire channel is calibrated.

4.2 Channel Check
A qualitative assessment, by observation, 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.

4.3 Channel Functional Test
There are two types of Channel Functional Tests.

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

432 Bistable Channels
Injection of a simulated signal into a sensor to verify Operability, including alarm
and/or trip functions.

4.4 Dose Equivalent 1131
That concentration of 1- 131 (microcurie/gram) which alone would produce the same thyroid
dose as the quantity and isotopic mixture of 1-131, 1-132, 1-133, 1-134 and 1135, actually
present. Thyroid dose conversion factors used for this calculation are listed in 1 ble H1 of
TID- 14844, Calculation of Distance Factors for Power and Test Reactor Sites. Tayroid dose
conversion factors from NRC Regulatory Guide 1.109, Revision 1, may be used (Surry).
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Thermal Power
Total reactor vcore heat transfer rate to the reactor coolant.

Unrestricted Area

Any area at or beyond the site boundary where aceess is not controlled by Virginia Power for
purposes of protection of individuals from exposure to radiation and radioactive materials of
any area within the site boundary used for residential quarters or for industrial, commercial,
institutional or recreational purposes.

Ventilation Exhaust Treatment System

A system th, t 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 Adsorber (HEPA) filters to remove iodines and particulates from a
gaseous exhaust stream prior to release to the environment (such & system is not considered 10
have any effect on noble gas effluents). Engineered Safety Feature (ESF) atmosphenic cleanup
systenis are not Ventilution Exhaust Treatment System components.,

RESPONSIBILITIES

Radiological Protection !Rcv. !
Radiological Protection is responsible for.

S.1.1 Establishing and maintaining p. scedures for surveying, sampling, and monitoring
radioactive effluents and the environment

§.1.2 Serveying, sampling, and analyzing plant effluents and environmental monitoring, and
documenting these activites.

S.1.3  Analyzing plant effluent trends and recommending actions to correct adverse trends,
5.1.4 Preparing Effluent and Environmental Monitoring Program records.

Operations Department

The Operation: Department is responsible for requesting samples, analysis, and authorization
to release effluents,
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¢. Daily concentrations of radioactive materials in iquid waste released 1o unrestricted
areas shall meet the following.

Volume of Waste Discharged + Velume of Dilution Water

PeYmi,

Y 21 (1
" Volume of Waste Discharged x 2, MG

1
where!

MCI/ml, = the concentration of nuclide i in the liguid 2Mluent discharge:

MPC, = the maximum permissible concentrution in unrestricted weas of
nuclide, 1, expressed as uCi/ml from 10 CFR 20, Appendix B, Table
11, for radionuclides other than noble gases, and 2E-4 uCi/ml for
dissolved or entrained noble gases

6.2.2 Liquid Monitoring Instrumentation
o Radioactive Liguid Efftuent Monitoring Instrumentation
Radicactive liquid effluent monitoring instrumentatio . channels shown on
Attachments | and 2, Radioactive Laquid Effluent Monitoring Instrumentation, shall
be operable with their alarm/trip setpoints set to ensure that limits of 6.2, 1.4 are not
exceeded.

1. Alarmvtrip setpoints of these channels shall be determined and adjusted in
accordance with 6.2.2.d, Setpoint Calculation,

2. If a radioactive liquid effluent monitoring instrumentation channel alarm/rip
setpoint is less conservative than required by 6.2.2.a, perform one of the
following:

¢ Promptly suspend release of radioactive liuid effluents monitared by the
affected channel

+ Declare the channel inoperable

« Change the setpoint to an acceptable, conservative value
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b Radioactive Liguid EfMfluent Monitoring Insteamentation Operability
Each radioactive hiquid effluent monitonng instramentation ¢hannel shall be
demonstrated operable by performing a Channel Check, Source Check, Channel
Calibration and Channel Functional Test ut the frequencies shown in Attachments 3
and 4, Radioactive Liquid Effluent Monitoring Instrumentation Surveillance
Reguirements

I 1f the number of operable chunnels is less than the minimum required by the
tables in Attachment 1 or 2, perform the action shown in these tables,

Attempt to return the instruments to operable status within 30 days. If
unsuccessful. explain in the next Semiannual Radioactive Effluent Release
Report why the inoperability wis not corrected in a timely manner

¢ Applicable Monitors

Liquid eifluent monitors for which alarmytnp setpoints shall be determined are: lke\ -
‘ Lo Ny l Instrument Number |
~ Release Point j North Anna l wrn 1
l lqund Eadr\uste Effluent Lme 37 LW-111 | LW, um I
rS‘ns-_mur Water S)stcm l-murm L_ne*'. SW I(m I SW-107 ABC D {"Rcy |
' Condenser f‘mulmmg Wuter l,mc: | SW- H(l SW- ‘”l(l' SW- l“(l SW
‘Rac!uam‘lwlny Unucnll ane : »N;“A g =7 S RRM HI J Rev, |
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| d Setpoint Caleulation

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

1. Muximum setpoint values shall be calculated by
| ¢ = {;F (2)
| where
¢ = the setpoint, in uCYml, of the radicactivity monitor measaring 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;
f = the flow setpoint as measured at the radiation monitor location, GPM,
F = dilution water flow calculated as:
(Surry) F = {4 (200,000 GPM x Number of Circ. Pumps in Service)
(N, Anna) F = £+ (21K,000 GPM x Number of Circ. Pumps in Service)

2. Each of the condenser circulating water channels (Surry: SW-120, SW-220)
(North Anna: SW-130, SW-230) 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:

c=(C (3

The setpoint for Station monitors used 10 implement 10 CFR 20 for the site
becomes the effluent concentration limit,

3. In addition, for added conservatism, setpoints shall be calculated for the liguid
radwaste effluent line (Surry: LW- 10K, North Anna: LW-111), the service
water system effluent hine (Surry: SW-107 A, B, C, and D, North Anna: Rev. |
SW-108), and the Radwaste Facility effluent line (Surry: RRM-131).

S S N . N N T T SR CEmnam~ e T L e e e o e e e e e e e e s e e A



Kiw = The fraction of the effluent concentration limut, used to implement

Kgw = The fraction of the effluent concentration limit, used to implement 10

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

¢ = .C_F._?k!x 51

Kiw = The fraction of the effluent concentration limit, used to implement  [Rev. |

. The sum K|y + Kgw + Kgw shall not be greater than 1.0,
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. For the liquid radwaste effluent line, Equation (2) becomes,

C.Qf%m 4)

10 CFR 20 for the site, artributable to the liquid radwaste effluent line
pathway. 1

. For the service water system effluent line, Equation (2) becomes:
¢ = gﬂ;‘m (6)

CFR 20 for the Station, attributable 1o the service water effluent line f
pathway.

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

el o .
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620 Liquid Effiuent Dose Limit

o Requirement

Al least once per 31 days, perform the dose caleulation in 6.2.3.¢ and 6.2.3.d 10
ensure the dose or dose commitment to the maximum exposed member of the public
from radioactive matenials in liquid releases (from each reactor unit) to unrestricted
areas is limited 10:

I During any calendar quarter:
+ Less than or equal to 1.5 mrem 1o the total body
* Less than or egoal to § mrem to the critical organ

L

. During any calendar year:
* Less than or equal 1o 3 mrem to the total body
¢ Less than or equal to 10 mrem to the critical organ

b Action
If the calculimed dose from release of radioactive materials in liquid effluents
exceeds any of the above limits, prepare and submit 1o the NRC, within 30 days, a
special report in accordance with VPAP-2802, Notifications and Reports, that |Rc~n |
identifies causes for exceeding limits and defines corrective actions taken to reduce
releases of radioactive materials in liquid effluents 10 ensure that subsequent
releases will be in compliance with the above limits,

N T ——————— P e W S R W R —————_ P~ e RTINS EER==N.
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¢ Surry Dose Contribution Calculations

NOTE: Thyroid and GI-LLI organ doses must be calculated 1o determine which is the critical
organ for the period being considered.

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

| D = tFM LA (6)
1
where:

Subscripts = TB, refers to the total body dose (see Equation (10))

0. refers to the organ dose (see Equation (11)) Rev. 1
i, refers 1o individual radionuclide

D = the cumulative dose commitment 1o the total body or critical ofgan from the
liquid effluents for the time period t, in mrem

t = the length of the time period over which C, and F are averaged for all liguid
releases, hours

M = the mixing ratio (reciprocal 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 hiquid effluem
release; the ratio of the average undiluted liquid waste flow during release to
the average flow fi.m the site discharge structure 10 unrestricted areas

C, = the average concentration of radionuclide, 1, in undiluted liquid effluent
during time period, t, from all liquid releases, in uCi/mi

e e e e e e — LE—— TP, IS I JRNaN P, R RSN SN,
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A, = the site related ingestion dose commitment factor to the total body or critical
organ of an adult for each identified principal gamma and beta emitier in |
mrem-mi per he-uC Values for Aj are given in Attachment §, Liguid |
Ingestion Pathway Dose Factors For Surry Power Station.

A = 114 E+0S (21BF, + SB1) DF, (7

wheie!
114 E+08 = 1 E+06 pC/uCi x 1 E+03 mUkg + K760 he/yr, units
conversion factor

adult fish consumption, kg/yr, from NUREG-0133

adult invertebrate consumption, Kg/yr, from NUREG-0133

Bl, = the bioaccumulation factor for nuclide, i, in invertebrates, pCi/kg
per pCi/l, from Table A-1 of Regulatory Guide 1.109, Rev. |

BF, = the bioaccumulation factar for nuclide, 1, in fish, pCi/kg per pCi/l,
from Table A-1 of Re' alatory Guide 1.109, Rev. |

DF, = the criticul organ dose conversion factor for nuclide, 1, for adults, in
mirem/pCi, from Table E-11 of Regulatory Guide 1.109, Rev, |

s
—
L

i~
"

4. North Anna Dose Contribution Calculations

NOTE: Attachment 6, North Anna Liquid Ingestion Pathway Dose Factor Caleulation provides
the derivation for Equation ().

Dose contribution shail be caleulated for all radionuclides identified in liquid
effluents released 1o unrestricted areas based on:

D= LQixB (X)
Where: :

Subscripts = TR, refers 1o the total bady dose (see Equation (10))
0, refers 10 the organ dose (see Equation (11)) Rev. 1
i, refers to individual radionuclide

D = the cumulative dose commitment to the total body or oritical organ from the
liquid effluents for the time period t, in mrem
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B = Dose Commitment Factors (mremyCh for adults. Values for B, are

provided in Attachment 7, North Anna Liquid Ingestion Pathway Dose
Commutment Factors for Adults

Q= Total released activity for the considered tme period and the ith nuclide

Q = t & €, x Waste Flow

Where:
t = the length of ume over which C, and F are averaged for all hquid
releases, hours

C, = the average congentration of radionuclide, i, in undiluted higuid
effluent during tme period, 1, from any higuid releases, in pCi/mi
¢ Quarterly Composite Analyses

For radionuclides not determined in each batch or weekly composite, dose
contribution to current monthly or calendar quarter cumulative summation may e
approximated by assuming an ave, sge 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.

624 Liguid Radwaste Treatment
4. Requirement

1. The Liguid Radwaste Treatment System and/or the Surry Radwaste Facility Rev. |
Liquid Waste System shall be used to reduce the radioactive materials in liquid
waste prior to discharge when projected dose due 1o liquid effluent, fron: each
reactor unit, to unrestricted arcas would exceed 0,06 mrem to total body or 0.2
mrem to the critical organ in a 3 i-day penod.

2. Doses due to liguid releases shall be projected at least once per 31 days.
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625 Liquid Sampling
Radicactive liguid wastes shall be sampled and analy zed according to the sampling and
analysis requirements shown in Attachments 8 and 9, Radioactive Liguid Waste
Sampling and Analysis Program (Surry and North Anna, respectively).

6.3 Gaseous Radioactive Waste Effluents f
631 Gaseous Effluent Dose Rate Limitation :

i Requirement

Dose rate due 1o radioactive materials released in gaseous effluents from the site 10
areas at and beyond the site boundary shall be limited 10 the following:

1. The dose rate limut for noble gases shall be < SO0 nwenvyear o the total body
and < 3000 mremyyear (o the skin,

2. The dose rate limit for 1131, for tritium, and for all radioactive materials in
particulate form with half-lives greater than X days shall be < 1500 nwemv/year to
the critical organ.

b Action A

1. If dose rates exceed the above limits, promptly decrease the release rate to ,
within the above limits,

2. Dose rates due 10 noble gases in gaseous effluents shall be determined,
continuously, o be within the limts specified in 6.3.1 4.

3. Dose rates due 1o 1-131, tritium, and all radionuclides in particulate form with
half-lives greater than X 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 '
Attachments 10 and 11, Radioactive Gaseous Waste Sampling and Analysis |
Program,

e T N RSOSSN e — e e B b R
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¢ Caleulations of Gaseous Effluent Dose Rates
1. The dose rate limit for noble gases shall be determined to be within the limit by
limiting the release rate to the lessor of
o Y Ky va + Kipy (‘)qwl £ SO0 mremyyr 1o the wtal body (12
‘ or,
o 3 [(Liw + l.IM.WnQM + (Lipy + I‘IM"..)('J.NIs.l(l(llmuvm/yr (13)
' to the skin

where:
Subscripts

vy, refers 1o vent releases from the building ventilation vent Ikcv. |
including Radwaste Facility Ventilation Vent;

pv., refers to the vent releases from the process vent,

I, refers to individual radionuclide

The wotal body dose factor for ventilation vents of process vent
release due to gamma emissions for each identified noble gas
radionuchide, i, in mremvyr per Cunie/sec. Factors are listed in
Attachments 12 and 13, Gaseous Effluent Dose Factors (Surry
and North Anna, respectively)

Kivw: Kipv

Ligy: Lipy = The skin dose factor for ventilation vents or process vent release
due to beta emissions for each identified noble gas radionuchide
1, in mremV/yr per Curie/sec. Factors are listed in Attachments 12
and 13

The air dose factor for ventilation vents or process vent release
due to gamma emissions for each identified noble pas
radionuclide, i, in mrad/yr per Curie/sec. Factors are listed in
Attachments 12 and 13

The release rate for ventilation vents or process vent of noble gas
radionuclide, 1, in gaseous effluents in Cune/sec (per site)

M‘ ‘«‘ . Ml!‘\:

vi' Olpv

1.1 = The unit conversion factor that converts air dose to skin dose, in
mrem/mrad
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. The dose rate limit for 1131, for tntium, and for all radionuclides in particulate

form with half-lives greater than 8 days, sha'l be determined to be within the
limit by restricting the release rate to:

¥ [Pivy (')M + P (‘),,"-] < 1500 mremy/yr to the eritical organ  (14)
)

where

Pivws Pipy = The critical organ dose factor for ventilation vents of process
vent for 1131, H-3, and all radionuclides in particulate form
with half-lives greater than X days for the inhalation pathway, in
mirenvyr per Cunie/sec. Factors are listed in Attachments 12
and 13

Qw. (').,,,, = The releuse rate for ventilation vents or provess vent of 131,
H-3, and all radionuclides, i, in particulate form with half-lives
greater than ¥ 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.

632 Gaseous Monitoring Instrumentation

o Reguirement
1.

The radioactive gaseous effluent monitoring instrumentation channels shown in
Attachment 14 or 15, Radioactive Gaseous Effluent Monitoring
Instrumentation, shall be operable with alarm/trip setpoints set to ensure that
limits specified for noble gases in 6.3.1.a are not exceeded. Alarm/inp
setpoints of these channels shall be determined and adjsted in accordance with
6.3.2.4d.

. Each radioactive gaseous effiuent monitoring instrumentation channel shall be

demonstrated operable by Channel Checks, Source Checks, Channel
Calibrations, and Channel Functional Tests at the frequencies shown in
Attachment 15 or 17, Radioactive Gaseous Effluent Monitoring Instrumentation
Surveillance Requirements,
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LI a radioactive gaseous effluent monitoring instrumentatica chansel alarmvrip
setpoint is less conservative than required by 6.2 2.4, promptly:

channel and declare the channel inoperable; or

|
¢ Suspend the release of radioactive gaseous effluents monitored by the affected |
|

» Change the setpoint so it is acceptably conservative

e

. If the number of channels operable s less than the minimum channels required |

by tables shown in Attachment 14 and 15, take the action shown in those tables. |
3. Return instruments to operable status within 30 days. If unsuccessful, explain
in the next Semiannual Radioactive Eftluent Release Report why the

inoperability was not corrected in 4 imely manner.

o Applicable Monitors

Radioactive gaseous effluent monitors for which alarm/Arip setpoints shall be

determined are:

Process Vent
C‘ondmm Air Ejeunr

Y S —

anlunon Vent A

L e ST PRSP ——

 Ventilation ch B

"-__.._.-- b - 4 4 e

Ventilatica Vem No. I

P ——— A ——. S S — T —

Vi ntuuucm Vent No. 2

e | 48 A <Ot

[ e e et e

}_, =
Release Point

GW-102, GW-173-1

T

SV-121, §v-221

ssn il v — e <t

VG 104, VO 179-1

RN

B . T SP—

Radwaste l'amhty Vmi. |-

_ las!rumem Number
Noﬂh Anna

Surry n .'

EWW GW-130-1 Revt

SV Ill Svai

ot g N/A —or iy |
NA ]
VG4 i
VG0, VG131 .
RRM-101

e L T T T P L R R R R E TR AR E TR SomimEmmnem=Iem—Ir_————
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d. Setpoint Caleulations
| Setpoint calculations for each monitor listed 1n 6.3.2.¢ shall maintain this
relationship:

D 2 Dy # Dy + Dy

whe s

D = 6.3 1Ladose limits that implement 10 CFR 20 for the Station, mremvyr

Dpy = The noble gas Station boundary dose rate from process vent gaseous
effluent releases, mrenvyr

D = The noble gas Station bourdary dose rate fror condenser air ejector
gaseous effluent releases, mremvyr

Dy, = The noble gas Station boundary dose rate from:
Surry: Summation of the Ventilation Vents 1, 2, and the

Radwaste Facility vent gaseous effluent releases,
mrenvyr

North Anna: Summation of ventilation vent A plus B gaseous

effluent releases, mirem/yr

2. Setpoint values shall be determined by:

Ry x 2.12 E-03
L REATE LU
Cin ¥ (16)

where:

m = The release pathway, process vent (pv), ventilation vent (vv)

condenser air ejector (cae), or Radwaste Facility (rv)

Cyy = The effluent concentration limit implementing 6.3.1.a for the

Swtion, uCi/ml

Ry, = The release rate limit for pathway m determined from

2.12F-03
Fm

e e e Y T v WY

methodology in 6.3.1.¢, using Xe- 133 as nuclide 1o be released,
HCVsec

CFM per mil/sec

The maximum flow rate for pathway m, CFM

T e e et e e i, (o w el e . e R

(15)

Rev. |

]
Rev. |
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NOTE: According to NUREG-0133, the radioactive edfluent radiation monitor alarmytrip
setpoints should be based on the radioactive noble gases. 1t is not practicable w appiy
Instantaneous alarm/tp setpoints W integrating monitors sensiti e to radiolodines,
radioactive taaterials in particulate form, and radionuclides other than soble gases.

H.00 Noble Gas Effluent Air Dose Limit
i Requirement
1. The air dose in unrestricted areas due 1o noble gases released in gaseous

effluends from ea b unit at or beyond the site boundary shall be limited to;

¢+ During any calendar quarter: € § mrads for gamma radiation and € 10 mrads
for beta radiation

¢ During any calendar year: € 10 mrads for gamma radiation and < 20 mrads
tor beta radiation

o

. Cumulative dose contributions for noble gases for the curtent calendar quarter
and current calendar yeor shall be determined in accordance with 6.3.3.¢ at least
once per 31 days.

b Action

If the caleulated air dose from rudioactive 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 thc'llev. |
causes for exceeding the limits and defines corrective actions that have been taken to
reduce releases and the proposed corrective actions 1o be taken 1o assure that

subsequent releases will be in compliance with the limits in 6.3.3 4.
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. Noble Gas FMuent Air Dose Caleulation

Gaseous releases, not through the process vent, are considered ground level and
shall be included in the determination of Q...

1. The air dose to greas at or beyond the site boundary due 10 noble gases sha'’ be

determined by the following:
Far gamma radiation:

Dy = JATEOR X [Mivy Qi v + Mipy Qipyl (17)
For beta radiation:

Dy = 317E08 2;' Nivy Qivy *+ Nipy Dipy! (1%)
Where:

Subscripts = vy, refers (o vent releases from the building ventilation vents,
including the Radwaste Facility Ventilation Vent and air ejectors [Rev. 1
pv, refers 10 the vent releases from the process vent
1, refers to individual radionuclide

Dy = the air dose for gamma radiation, in mrad
Ly, = the air dose for beta radiation, in mrad

Mivv. Mipy = 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. Fuctors are given n
Attachments 12 and 13

Nivv: Nipy = the air dose factor for ventilation vents or process vent release
due to beta emissions for each identified noble gas radionuclide,
1, in mrad/yr per Cunie/sec. Factors are listed in Attachments 12
and 13

QW. O.,w = the release for ventilation vents or process vent of noble gas
radionuchide, 1, in gaseous effluents for 31 days, quarter, or year
as appropriate in Curies (per site)

B i e e e e L B
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604 1130, H-3, and Radionuclides In Particulate Form EfMuent Dose Limit ;

u. Requirement

1. Methods shall be implemented to ensure that the dose to any organ of a member
of the public from 1131, tritium, and all radionuclides in particulate form with

half-lives greater than X days in gaseous effluents released from the
uniresaricted areas from each reactor unit shall be limited:

¢ During any calendar quarter: € 7.5 mrem to the critical organ
¢ During any culendar year: £ 15 miem to the critical organ

site to

2. Cumulative dose contributions 1o a member of the public from ' 131, tritium,
and radionuchdes in particulate form with half-lives greater than X 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 6.3 4¢cor 6.34d

b Action

If the calculated dose from the release of 1-131, trittum, and radionuclides in
particulate form, with half-lives greater than X days, in gaseous effluents exceeds

any of the above limits, prepare and submit to the NRC within 30 days,

u special

repart in accordance VPAP-2802, Notifications and Reports, that contains the: 'Rcv. 1

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

3. Proposed corrective actions 10 be taken 1o assure that subsequent releases will !

be in compliance with Himits stated in 6,3.4.4,
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- Surry Dose Caleulations ]

Gaseous releases, not throvgh the provess vent, are considered ground level and |
shall be included n the determination of Qyyy. Mistorical data pertaining to the |
volumes and radioactive concentrations of gaseous effluents released in connection [Rev. | |
to specific Station functions, such as containment purges, shall be used in the ‘
estimates as appropriate. |
1. The dose, atributable to gaseous effluents at and beyond the site boundary that I
contain 1131, trinum, and particulate-form radionuchdes with half-lives greater :
than § days. to the maximum exposed member of the public shall be determined |

by: :

Dy = 3A7E08 3 [(RM,y, Qjyy + RMy, Qi) + (Rl Oy + R, Q01 (19)
1

Where:
Subscripts = vy, refers to vewt releases from the building ventilation
vents, including the Radwaste Facility Ventilation Vent and [Rev. | !
ar ejectors; |
pv. refers to the vent releases from the rocess vent ’,
Dy = the dose to the critical organ of the maximum exposed :
member of the public in mrem ’
|
|
#
;

the milk pathway dose factor for ventilation vents or process

vent release due to 1131, tritium, and from all particulate-

form radionuclides with half-lives greater than 8 days, in

mrem/yr per Curie/sec. Factors are listed in Attachment 1K,

Critical Organ and Inhalation Dose Factors For Surry |

RM!VW R Mm\

Rliyy, Rlipy = the inhalation pathway dose factor for ventilation vents or |
process vent release due to 1-131, tritium, and from all
perticulate-form radionuclides with half-lives greater than & :
days, in mrenmvyr per Curie/sec. Factors are listed in
Attachment 18 x

Q. Om = the release for ventilation vents oi process vent of 1131,
trivium, and from all pa“iculate-form radionuclides with half-
lives greater than X days in Curies

117 EOX

the inverse of the number of seconds in a year
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635 Gaseous Radwaste Treatment

Historical data pertaiming to the volumes and radioactive concentrations of gaseous
effluents released in connection to specific Station functions, such as containment
purges, shall be used in projected doses, as appropriate.

a. Requirement

1.

D

. The appropriate portions of the Gaseous Radwaste Treatment System shall be

The Gaseous Radwaste Treatment System and the Ventilation Exhaust
Treatment System shall be used to reduce radioactive material in gaseous waste
prior to its discharge when 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. (North Anna) Rev. 1

used to reduce radioactive materials in the gaseous waste prior to their discharge
when the projected gascous effluent air doses due to <aseous effluent releases,
from each unit to areas at and beyond the site boundary, would exceed (0.2 mra(‘
for gamma radiation and 0.4 mrad for beta radiation averaged over 31 days.
(Surry)

. The Ventilation Exhaust Trestment System shall be used to reduce radioactive

materials in gaseous waste prior to their discharge when the projected doses due
to gaseous effluent releascs, rrom 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 gaseows releases from the site shall be projected at least once

per 31 days based on the calculations in 6.3 .5.¢, d, and e.

b. Action
If gaseous waste that exceeds of the limits in 6.3.5.4 is discharged without
treatment, prepare and submit to the NRC within 30 days, a special report in Rev. |
accordance with VPAP-2802, Notifications and Reports, that includes:

I

An explanation why gaseous radwaste was being discharged 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.

. Summary description of actions taken to prevent recurrence.
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¢ Projected Gamma Dose

i,

ta

Determine Dy, the 31-day gamma air dose in the previous 31-day peniod,

per Equation (17).

. Estimate Ry, the ratio of the estimated volume of gaseous effluent in the present
31-day period to the volume released during the previous 31-day period.

. Estimate Fg, the ratio of the estimated noble gas effluent act vity in the present
31-day period to the noble gas effluent activity during the previous 31-day
period (UCYmI).

. Determine PDy, the projected 31-day gamma air dose.

d. Projected Beta Dose

L)

o

. Determine Dy, the 31-day beta air dose in the previous 31 days,
per Equation (1X).

. Estimate Rg and Fg as in 6.3.5.¢.2 and 3.

. Determine PDy, the projected 31 day beta air dose.

¢. Projected Maximum Exposed Member of the Public Dose

i

o

Determine Dy . the 31-day maximum exposed member of the public dose in

the previous 31-day period, per Equation (19) or (20), where Dy = Dyjaa.

. Estimate F. the ratio of the estimated activity from [-131, radioactive materials
in particulate form with half-lives greater than X days, and tritium in the present
31-day period to the activity of I-131, radioactive materials in particulate form
with half-lives greater than 8 days, and tritium in the previous 3!-day period
(UC/ml).

. Determine PDyy,x. the projected 31-day maximum exposed member of the

public dose.

PDmax = Dnax (Rg x Fy) (23)
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6.4  Total Dose Limit to Public From Uranium Fuel Cycle Sources

641 Requirement
The annual (calender year) dose or dose commitment to the maximum exposed
member of the public due to releases of radioactivity and radiation from uranium fuel
cycle sources shall be limited to less than or equal to 25 mrems to the total body or the
critical organ (except the thyroid, which shall be limited to less than or equal to 75
mrems).

642 Action
a. If the calculated ~ses from release of radioactive materials in liuid or gaseous
effluents exceed twice the limits in 6.2.3.a, 6.3 3.4, or 6.3.4.a. calculate, including
direct radiation contribution from the units and from outside storage tanks, whether
limits in 6.4.1 have been exceeded.

b. If the limits in 6.4.1 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 20.405¢, shall include:

1. An analysis that estimates the radiation exposure (dose) to the maximum
exposed member of the public from uranium fuel cycle sources, including all
¢ *fluent pathways and direct radiation, for the calendar year that includes the
re eases covered by the report.

| ]

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

tad

. If the estimated dose exceeds the limits in 6.4.1, and if the release condition that
violates of 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 report is considered a timely request, and a
variance is granted until staff action on the request is complete.

Rev. |
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When more than one of the radionuchides listed in Attachment 26 or 27 are
detected in the sampling medium, the report shall be submitted if:

Loncentration (1)~ concentration 2) .,
reporting level (1) ° reporting level (2) ~ = &

3. When radionuclides other than those listed in Attachment 26 and 27 are detected

and are the result of plant effluents, the report shall be submutted if the potential
annual dose to a member of the public is equal to or greater than the calendar
year limits of 6.2.3, 6,33, and 6.3.4. The report 15 not required if the
measured level of radioactivity was not the result of plant effluents; however, in
such an event, the condition shall be reported and described in the Annual
Radiological Environmental Operating Report.

. With milk or fresh leafy vegetable samples unavailable from one or more of the

sample locations required by Attachment 20 or 21, identify locations for
obtaining replacement samples and add them to the radiological environmental
monitoring program within 30 days. The specific locations from which

san ~les 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 Semiannual Radioactive Effluent
Release Report. Include in the report a revised figure and table for the ODCM
to reflect the new locations.

652 Land Use Census

4. 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 meteorological sectors of the following:

+ Nearest milk animal
* Nearest residence
+ Nearest garden greater than S0 m? (500 £12) that produces broad leaf vegetation

I. The land use census shall be conducted during the growing season at least once
per 12 months using information which will provide the best results (e.g.,
door-to-door survey, aerial survey, local agriculture authorities). Land use
census results shall be included in the Annual Radiological Environmental
Operating Report.
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ta

. Broad leaf vegetation sampling of at least three ditferent kinds of vegetation
may be performed at the site boundary in each of two different direction sectors
with the highest predicted deposition source strength (D/Qs) in lieu of the
garden census. Specifications for broad leaf vegetation sampling given in
Attachment 20 or 21 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 6.3.4.4.2,
identify the new locations in the next Semiunnual Radioactive Effluent Release
Report.

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
location from which samples are currently being obtained, add the new
locations to the Radiological Environmental Monitoring Program within 30
days. Sumpling locations, excluding the control swtior: location, having the
lowest calculated dose or dose commitments (via the same exposure pathway)
may be deleted from the monitoring program after October 31 of the year in
which this land use census was conducted. Identify new locations in the next
Semiannual Radioactive E. went Release Report and include in the repont
revised figures and tables reflecting the new locations.

6.5.3 Interlaboratory Cumparison Program
4. Requirement
Radioactive matertals (which contain nuclides produced at the Stations) supplied as
part of an Interlaboratory Comparison Program that has been approved by the NRC
shall be analyzed.

|Rcv. l
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6.6 Reporting Requirements
6.6.1 Annual Radiological Environmental Operating Keport
Routine Radiological Environmeatal Operating Reports covering the operation of the
units during the previous calendar yvear shall be submitted prior 1o May 1 of each year,
A single 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 environmental surveillance reports

« An assessment of the observed impacts of the plant operation on the environment

* Results of land use census per 6.5.2

b. Results of analysis of radiological environmental samples and of ¢~ mental
radiation measurements taken per 6.5.1, 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 monitorir 2 program.

d. At least two legible maps coveriig 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,

e. Results of Station participation in the Interlaboratory Comparison Program,
per 6.5.3,

f. Discussion of deviations from the Station’s environmental sampling schedule per
Attachment 20 or 21.

g. Discussion of analyses in which the jower limit of detection (LLD) required by
Attachment 24 or 25 was not achievable.

|Rev. 1



Semdannual Radioactive Effluent Release Report

H\\}ll’l( memi




VIRGINIA
POWER

NOTE:

6.6,3

6.6.4

VPAP-2103
REVISION 2 |
PAGE 40 OF 119

2. The dose to the maximum exposed member of the public due to radioactive
liquid and gaseous effluents from the Station shal. ve incorporated with the dose
assessment performed above. If the dose to the maximum exposed member of
the public exceeds twice the limits of 6.2.3.a.1, 623,22, 6.3.3.2.1, or
6.3.4.a.1, the dose assessment shall include the contribation from direct
radiation,

NUREG-0543 states, “There is reasonable assurance that sites with up to four
operating reactors that have releases within Appendix 1 design objective values are also
in conformance with the EPA Uranium Fuel Cycle Standard, 40 CFR Part 190,

3. Meteorological conditions during the previous calendar year or historical annual
average atmospheric dispersi n conditions shall be used for determining
gaseous pathway doses.

Annual Meteorological Data

a. Meteorological data collected over 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
the NRC upon request.

Changes to the ODCM
Changes to the ODCM shall be:

a. Reviewed and approved by Station Nuclear Safety ard Operating Commitiee
(SNSOC) and Station Manager prior to implementation. IRev. 1

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

1. Sufficient information to support changes, together with appropriate analyses or
evaluations justifying changes.
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2. A determunation that a change will not adversely impact the accuracy or
reliability of effluent, dose, or setpoint calculations, and will maintain the level
of radicactive effluent control required by

10 CFR 20.106

40 CFR 190

10 CFR 50.36a

10 CFR 50, Appendix |

¢. Submitted to the NRC in the form of a complete, legible copy of the entire ODCM
as a part of, or concurrent with the Semiannual 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 to the Management Safety Review Committee (MSRC) Coordinator. IRcv. |
[Commitment 3.2.1)
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RECORDS

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 submitied to Records Management in accordance with VPAP- 1701, Records

Management. Prior to transmittal to Records Management, the sender shall assure that:

.

The following documents completed as a result of the implementation of this procedure are not
records and are not required to be transmitted to Records Management.

None

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

activity involved,
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 6.6.4

* Records of meteorological data in accordance with 6.6.3

¢ Records of sampling and analyses

+ Records of radioactive materials and other effluents released to the environment

* Records of maintenance, surveillances, and calibrations

Rev. |
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ATTACHMENT 1
(Page 1 of 1)
SURRY RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
INSTRUMENT OPERABLE ACTION
CHANNELS
1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE
(W Liguid Radwaste Effluent Line ! I
(b Radwaste Facility Liguid Effluent Line 1 | Rev.
Rev,
2. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE
(@) Crrculaung Water Discharge Line | P4
(b} Component Cooling Service Water Effluent Line - 2 Rev.
3. FLOW RATE MEASUREMENT DEVICES
| i
(@) Liguid Radwaste Etfluent Line
| j N
(h) Radwaste Facility Liguid Effluent Line Rey

ACTION 1:  If the number of operable channels iy less than required, effluent releases shall be
suspended.

ACTION 2:  If the number of operable channels is less than required, 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 Attachment X, Surry
Radioactive Liquid Waste Sampling and Analysis Program.

ACTION 3:  If the number of operable channels is less than required, effluent releases via this
pathway shall be suspended.

ra
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ATTACHMENT 2
(Page 1 of 2)

NORTH ANNA RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION

MINIMI'M
INSTRUMENT OPERABLE ACTION
CHANNELS
1. GROSS RaZ2"ACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE
Liguid Radwaste Effluent Line | 1
2. GROSS BETA OR GAMA RADIOACTIVITY MONITORS
FROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE
(w) Service Water System Effluent Line 1 1
(h) Circulating Water System Effluent Line | 4
1. FLOW RATE MEASUREMENT DEVICES
Liguid Radwaste Effluent Line ! 2
4. CONTINUOUS COMPOSITE SAMPLERS AND SAMPLER
FLOW MONITOR
Clarifier Effluent Line 1 i
5. TANK LEVEL INDICATING DEVICES (Nnte 1)
i Refueling Water Storage Tanks i 3
(hy Casing Cooling Storage Tanks 1 3
i©) PG Water Storage Tanks (Note 2) 1 {
{d Boron Recovery Test Tanks (Note 2) | 3
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ATTACHMENT 2
(Page 2 0f 2)

NORTH ANNA RADIOACTIVE LIQUID EFFLUENT MONITORING

ACTION 1.

ACTION 2:

ACTION 3:

ACTION 4:

NOTE 1:

NOTE 2

INSTRUMENTATION

If the number of operable channels is less than required, effluent releases via this
pathway may continue provided that, at least once per 12 hours, grab samples are
collected and analyzed for gross radioactivity (beta or gamma) at a lower limit of
detection of at least 1x10-7 pCi/g or an iso'opic radioactivity at a lower limit of detection
of at least Sx107 uCi/g.

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
during actual releases. Design capacity performance curves generated in situ may be
used to estimate flow.

If the number of operable channels is less than required, liquid additions to this tank
may continue provided the tank hquid level is estimated during all liquid additions to the
tank.

If the number of operable channels is less than required, make repairs as soon as
possible. Grab samples cannot be obtained via this pathway.

Tanks included in this requirement are those outdoor tanks that are not surrounded by
liners, dikes, or walls capable of holding the tank contents and do not have tank
overflows and surrounding area drains connected to the liquid radwaste treatment
system.

This is a shared system with Unit 2.
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ATTACHMENT 3
(Page 1 of 1)

SURRY RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

CHANNEL CHANNFKL [SOURCE|  CHANNE] _‘»"!5,“"*:
DESCRIPTION CHECK | CHECK [Ccapmmration ¥ ?‘rl'l':"i' A
. b

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

(@ Liguid Radwaste Effluent Line D PR R Q

(b Radwaste Facility Liquid Effluent Line D PR K Q Rev. |

ra

GROSS BETA OR GAMMA
RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC
TERMINATION OF RELEASE

) Curculating Water Discharge Line D M R Q

(b Component Cooling Service Water D M [ Q
System Effluent Ling

i FLOW RATE MEASUREMENT DEVICES
w Liguid Radwaste = Muent Line D N.A R N.A

(b) Radwaste Facilty Liguid Effluent Line D N A R N.A Rev. |
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CHANNEL CHANNEL | SOURCE| CHANNEL | CHARREL
DESCRIPTION CHECK CHECK |CALIBRATION TEST T
1. GROSS RADIOACTIVITY MONITORS
PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE
Liguid Radwaste Effluent Line D D R Q (Note 1)
2. GROSS BETA OR GAMMA
RADIOACTIVITY MONITORS
PROVIDING ALARM BLUT NOT
PROVIDING AUTOMATIC
TERMINATION OF RELEASE
() Service Water System Effluent Line D M R Q (Note 2)
(b) Circulating Water System Effluent Line D M R Q (Nowe 2)
3. FLOW RATE MEASUREMENT DEVICES
Liguid Radwaste Effluent Line D (Note %) N.A R Q
4. CONTINUOUS COMPOSITE SAMPLERS
AND SAMPLER FLOW MONITOR
Clanfier Effluent Line N.A NA, R N.A,
5. TANK LEVEL INDICATING DEVICES
{(Note 6)
(@) Refueling Water Storage Tunk [ (Note 4) N.A R Q
(h) Casing Cooling Storage Tank D (Note 4) N.A R Q
(€) PG Waier Storage Tanks (Note §) D (Note 4 NA R Q
() Boron Recovery Test Tanks (Note §) D (Note 4) N.A R Q
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ATTACHMENT 4
(Page 2 of 2)

?l’ll) EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

The Channel Functional Test shall also demonstrate that automatic isolation of this
pathway and control room alarm annunciation occur if any of the following conditions
XISty

a. Instrument indicates measured levels above the alarmytrip setpoint,

b. Instrument controls not set in operate mode.

The Channel Functiona® Vest shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

a. Instrument indicates measured levels above the alarm/rip setpoint.

b. Instrument cor.  is not set in operate mode.
Channel Check she ©  onsist of verifying indication of flow during periods of release.

Channel Check shi e make at least once per 24 hours on days on which continuous,
periodic, or batch 1ses are made,

During hquid additions to the tank.

This is a shared system with Unit 2,

Tanks included in this requirement are those outdoor tanks that are not surrounded by
liners, dikes, or walls capable »f holding the tank contents and do not have tank

overflows and surrounding ares drains connected to the liquid radwaste treatment
system,
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ATTACHMENT 6
(Page 1 of 4)

NORTH ANNA LIQUID INGESTION PATHWAY DOSE FACTOR CALCULATION
UNITS 1 AND 2

1.0 EQUATION (6)
D = IFZ'..(.‘I A.

where:

D = cumulative dose commitment to the total body or critical organ, from the liquid effluents
for the time periad t, in mrem

t = length of time period over which C, and F are averaged for all liquid releases, hours

F = the near field average dilution factor for C, during any liquid effluent release. Defined
as the ratio of the average undiluted liquid waste flow during release to the average flow
from the Station discharge structure to unrestricted areas

fi = the individual dilution multiplication factor to account for increases in concentration of
long-lived nu. "ides due to recirculation, listed on page 4 of 4 of this attachment. “f;" is
the ratio of the total dilution flow over the effective dilution flow

C, = average concentration of radionuclide, i, in undiluted liquid effluent during time period,
L, from any liquid releases, in pCv/ml

A, = the site related ingestion dose commitment factor o the total body or ciitical organ of an
adult for each identified principal gamma and beta emitter listed on page 4 of 4 of this
attachment, in mrem-ml per hr-puC

A= 114 E+05 (7T30/Dy + 21BF/Dy) DF;

where:
L14 E+05 = | E+06 pCi/uCi x 1 E+03 ml/kg + 8760 hr/yr, units conversion factor
730 = adult water consumption, kg/yr, from NUREG-0133

R ——
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ATTACHMENT 6
(Page 2 of 4)

NMORTH ANNA LIQUID INGESTION PATHWAY DOSE FACTOR CALCULATION
UNITS 1 AND 2

Dy = dilution factor from the near field area within one-quarter mile of the release
point to the potable water intake for the adult water consumption. Dw includes
the dilution contributions from the North Anna Dam to Doswell (().73), the
Waste Heat Treatment Facility (C/Cp), and Lake Anna (C /Cg). The potable
water mixing ratio is calculated as:

G/ CCL/Crx0.73)=Cr /(C x0.73)
where C¢ / Cp and CR are the respective concentrations for the considered
nuclide in the Discharge Channel, Waste Heat Treatment Facility (Lagoon) and
the Reservoir. Calculation is per expressions 11.2-5, 11.2-6, and 11.2-8 of
the North Anna UFSAR

BF; = the bioaccumulation factor for nuclide, i, in fish, pCi/kg per pCi/l, from Table
A-1 of Regulatory Guide 1.109, Rev. |

Dy = dilution factor for the fish pathway, calculated as Cy /C where Cp and C, are
the concentrations for the considered nuchde in the Discharge Channel and the
Waste Heat Treatment Facility (Lagoon). Calculation is per Expressions
11.2-5, and 1'.2-6 of North Anna's UFSAR

DF; = the critical organ dose conversion factor for nuclide, i, for adults, in mrem/pCi,
from Table E-11 of Regulatory Guide 1,109, Rev. |
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ATTACHMENT 6
(Page 3 of 4)

NORTH ANNA LIQUID INGESTION PATHWAY DOSE FACTOR CALCULATION

2.0

UNITS 1 AND 2

EQUATION (%)

Equation (6) is simplified for actual dose calculations by introducing:

F o s WASTEFLOW ___ WASTE FLOW
IRCAWATER) FLOW + WASTE FLOW CIRC. FLOW
and
[ = CIRC. FLOW
| =

EFFECTIVE DIL. FLOW,
Effective dilution flow rates for individual nuclides 1" are listed on Attachment 7, North Anna
Liguid Pathway Dose Commitment Factors for Adults. Then the total released activity (Qy) for
the considered time period and the ith nuclide is writien as:

Qi = txC x"WASTE FLOW

N IR .
" Qi EFF DIL. FLOW,
1

For the long lived, dose controlling nuclides the effective dilution flow 1s essentially the over
(dam) flow rate out of the North Anna Lake system (i.e., the liquid pathway dose is practically
independent from the circulating water flow rate. However, to accurately assess long range
average effects of reduced circulating water flow rates during outages or periods of iow lake
water temperatures, calculations are based on an average of 7 out of B circulating water pumps
running at 218,000 gpm = 485.6 ¢ft/sec per pump.

By defining B; = A;/EFF. DIL. FLOW;, the dose calculation is reduced to a two factor

formula:
=2 Qi x B,
1

Values for B; (mrem/Ci) and EFF. DIL. FLOW; are listed in Attachment 7.

and Equation (6) reduces to:
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NORTH ANNA LIQUID INGESTION PATHWAY DOSE FACTOR CALCULATION
UNITS 1 AND 2
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- Individual Dilution Teisl ety & Oriiell Orges: 4y
Multiplication  Factor (I m_ -
pCtmit pimi
m I 14.9 el 6 IBE 00 1. & TRE <40 -
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ATTACHMENT &8
(Page | of 3)
SURRY RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Liquid Release Sampling N:‘:}::?\“\'::‘ Type of Activity [l)é;:\(;:nlr;l:‘l‘,‘lt ;‘)t)
Fype Frequency Frequency ABSLySE (MCi/ml), (Note 1)
Principal Gamma P
Emitters (Note 3) 3x10
P P
(Each Batch) (Each Bawch) 1-13] 1x10-6
A. Batch Releases p Dissolved and
- M Entrained Gases 1x10§
(Note 2) (One Bach/M) (Gamma Emitters)
P M Composite H-3 1x10-3
(Each Batch) (Note &) Gross Alpba 1x10°7
p Q Composite Sr-89, S$r-90 Sx 108
(Each Batch) (Note 4) Fe-55 1x106
:l Principal Gamma §x 107
Continuous W Composite | Emitters (Note 6) ‘
B. Continuous (Note 6) (Note t) 1-131 12106
Releases Dissolved and
. M M Entrained Gases 1x10-8
(Note §) Grab Sample (Gamma Emitters)
Continuous M Composite H-3 Ix10-§
(Note 6, {Note 6) Gross Alpha 1x10-7
Continuous Q Composite Sr-89, Sr-90 5x10-8
(Note 6) {Note f) Fe-55 1x 106
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ATTACHMENT 8
(Page 2 of 3)
SUZRY RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Note 11 For a particular measurement system (which may include radiochemical separation):
4.66 5
T 1 P .} . S ————
EeVe222x100eY «el-AlT)

Where:

LLD = the “a prion” (before the fact) Lower Limit of Detection (as microcuries per unit
mass or volume) (see 4.8)
sh = the standard deviation of the background counting rate or of the counting rate of
a blank sample as appropriate (as counts per minute, cpm)
E = the counting efficiency (as counts per disintegration)

V = the sample size (in units of mass or volume)

2.22x10% = the number of disintegrations per minute (dpm) per microcurie
Y = the fractional radiochemical yield (when applicable)
A = the radioactive decay constant for the particular radionuclide
At = 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.

The LLD 15 an “a prion” (before the fact) limit representing the capability of a measurement

system and not as an a “posterion” (after the fact) limit for a particular measurement

Rev, |
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ATTACHMENT §
(Page 3 of 3)

SURRY RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Note 2:

Note 3

Note 4;

Note §:

Note 6:

A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for
analyses, each batch shall be 1solated, and appropriate methods will be used to obtain a
representative sample for analysis.

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Mn-54, Fe-59, Co-5%, Co 60, Zn-65, Mo-99, Cs-134, ('s-137,
Ce-141, and Ce-144. This list does not mean that only these nuclides are 1o be uetected
and reported. Other lgeaks 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 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.

A continuous release is the discharge of liquid wastes of a nondiscrete volume, e.g., from a
volume of a system that has an input flow during the continuous release.

To be representativ - of the quantities and congentrations of radioactive materials in liguid
effluents, composite sampling shall employ appropriate methods which will result in a
specimen representative of the effluent release.

R P —— IE— e AR e e p— R B e e B B S | (B e
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NORTH ANNA RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS

PROGRAM

W
Liguid Release Sampling Mm'unum T'ype of Activity Lower Limil of
Type Frequency Analysis Y Angivila Detection (LLD)
- ' Frequency ’ (MCYml), (Note 1)
Principal Gamma 107
p p Emitters (Note 3) x10
(Each Batch) {Each Batch) 1131 [x 106
Batwch Releases p Dissolved and
M Entrained Gases | x 1S
: 0 M) : X
(Notes 2 and 7) (One Hawh/M (Ganmuma Emitters)
P M Composite H-d Ix10°9
(Each Bawch) (Note 4) Ciross Alpha Ixlir?
P Q Composite Sr-89, §1-90 Sx10®
b e ,
(Each Bawh) (Note 4) Fe 5% Ix 106
Principal Gamma v
Emitters (Note 6) Sx10
Continuous Continuous W Composite 1-131 1x 106
Releases (Note 6) {Note 6) Dissolved and
(Note §) Entrained Gases Ix10-8
(Gamma Emitters)
Continuous M Composite H-3 Ix 108
‘N(“(’ ) (Note ¢ Gross Alphi.l I\“".?
Continuous Q Composite Sr-89, Sr-90 Sx10°%
(Note 6) (Note 6) Fe 55 Ix 106
w
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ATTACHMENT 9
(Page 2 of 3)

NORTH ANNA RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS
PROGRAM

Note 11 For & particular measurement system (which may include radiochemical separation):

4.66 Sh

WD o g iV 722 x 106+ ¥+ ¢(XAT)

Where:

LLD = the “apriori” (before the fact) Lower Limit of Detection as defined above (as
microguries per unit mass or volume) (see 4.%)
sh = the standard deviation of the background counting rate or of the counting rate of
a blank sumple as appropriate (as counts per minute, cpm)
E = the counting efficiency (us counts per disintegration)

V = the sample size (in wits of mass or volame)
ﬂ
-~

L
L=

x100 = the number of disintegrations per minute (dpm) per microcurie
Y = the fractional radiochemical yield (when applicable)
A = the radioactive decay constant for the puwticular radionuclide
At

the elapsed tme between the midpoint of sample collection and tme of counting
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 as an a “posterion” (after the fact) bmit for a particular measurement.

JRe\. ]
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ATTACHMENT 9
(Page 3ot 1)

NORTH ANNA RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS

Note 2:

Note ¥

Note 4

Note §:

Note 6:

Note 7:

PROGRAM

A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for
analyses, each batch shall be isolated, and then thoroughly mixed as the situation permats,
10 ussure representative sampling.

The principal emitters for which the LLD xPu'af'u'mcm lies exclusively are the
following rachonuclides: Mn-54, Fe-59, Co-8K, Co-60, Zn-65, Mo-99, Cs-134, Cs-137,
Ce- 141, and Ce- 144, 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 nuciides, shall also be identified and reported.

A composite sample is one in which the quantity of liguid sampled is proportional to the
quantity of liguid waste discharged and for which the method of sampling employed results
in a specimen that is representative of the liguids released.

A continuous release is he discharge of liquid wastes of a nondiscrete volume, e g., from a
volume of a system that has an input flow during the ¢omtinuous release.

To be representative of the quantities and concentrations of radioactive materials in liguid
effluents, samples shall be collected continuously in proportion 1o the rate of flow of the
effluent stream. Pryor to analyses, all samples taken for the composite shall be thoroughly
mixed in order for the composite sample 1o be representative of the effluent releases.

Whenever the secondary coolant wuvig eaceeds 105 uC/ml, the turbine building sump
pumps shall be placed in manual operation and samples shall Le taken and analyzed prior ‘o
release. Seco coolant wﬁm samples shall be collected and analyzed on a weekly
gnsis. These samples are analyzed for gross activity or gamma isotopic activity within

4 hours.

B R R I . R R N R N B e s
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SURRY RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

PROGEAM
va—
’ " : - Minimum . . Lower Limit of
Gascous Release Sumpling , Type of Activity rt sy
Type Frequency Analysis “UAnalysis Detection (LLD)
Frequency o (UCVml), (Note 1)
Prior to release ey e
A Waste Gas Each Tunk Prior to release. | Principal Gamma
4 (Each Tank) Each Tank I N Y Ix104
Storage (Grab Sample) (kach Tank) imitters (Note )
Tank ‘
Pri » " - Principal Gamma (%104
B. Containment| Priorto release ‘rior (o release. | Emitters (Note 2)
Purge (Each PURGE) (Each PURGE) . &
(Cirub Sample) H-. Ix10
C.Ventilation Weekly Weekly Principal “}""":“ Ix104
(1) Process Vent| (Grub Sample) Eminers (Note 2)
(2) Vent Vent #1
(1) Vent Vent #2 (Note 3) {(Note 3) 1.3 "
(41 SRF Vent % Ix10
s s - o
Continuous Weekly (Note §) 1131 Ix 1012
(Note 4) (Charcoal Sumple)
D. All Release Continuous Weekly (Note 5) | Principal Gamma
(Note 4) Particulate Sample | Emitters (Note 2) Ix10-11
ey Continuous (‘:i;f‘.ggnc Ciross Alpha 1x10- 11
A, Ne A ATOM i
listed in A (Note 4) Par. culate Sample
B, ard (. e
; Continuous Qu‘m‘".) ; 00
(Note 4) ‘ Composite S5r-89, Sr-9( 1x10-11
' rorticulate Sample
Continuous Noble Gas ‘N(If)me_(';u“\ 1x106
(Note 4) Monitor o b .
and Gamma
E. Condenser Weekly Principle Gamma x 104
Air Grab Sample Weekly Emitters (Note 2) .
Ejector (Note 3) (Note 3) H-3 Ix 106
b - e ———a—

Rev,
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(Page 301 4)

SURRY RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

ATTACHMENT 10
|
PROGRAM ‘

Note 1. %or a particular measurement system (which may include radiochemical separation)

4.66 5

lala[) L E . V . é'_z_z X '"ﬁ s Y .c(_XA_‘l

Where:

LLD = the “a prion” (before the fact) Lower Limit of Detection as defined above (as
microcuries per unit mass or volume) (see 4.X). '
sh = the standard deviaton of the background counting rate or of the counting rate of
4 blank sample as appropriate (as counts per minute, cpm).
E = the counting efficiency (as counts per disintegration). Rev. 1
V = the sample size (in units of mass or volume). .
2.22x10% = the number of disintegrations per minute (dpm) per microcurie.
Y = the fractional radiochemical yield (when applicable ).
A = the radioactive decay constant for the particular radionuchide.
At = 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.

The LLD is an “a paon” (before the fact) limit representing the capability of a measurement
system and tot as an a “posterioni” (after the fact) imit for a particular measurement.
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ATTACHMENT 10
(Page 4 of 4)

SURRY RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

Note 2

Note 3.

Nute 4

Note §:

Note 6:

PROGRAM

The principal gamma emitters for which the LLD specification uprlieu exclusively are the
following radionuclides: Kr-87, Kr-8K, Xe< 133, Xe- 1330, Xe- 135, Xe 135m, and Xe

1 3K for gaseous emissions and Mi- 54, Fe-59, Co 5K, Co-60, Zn-65, Mo-99, Cs- 134, Cs
137, Ce-141 and Ce-144 for particulate emissions. This list does not mean that only these
nuclides are to be detected end rmmm. Other nuchides with half lives greater than X days,
that are measurable and identifiable at levels exceeding the LLD, together with the above
nuclides, shall also be identfied and reported.

Sampung and analysis shall also be performed following shutdown, startup, and whenever
4 thmm’ power change exceeding 15 percent of the rated thermal power ocours within a
one hour period, when:

a. Analysis shows that the dose equivalent 1-131 concentration in the primary coolent
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 1o the sampled stream flow rate shall be known for the
tir;u- pericad covered by each dose or dose rate calculation made in accordunce with 6.3.1,
633, and 6,34,

Samples shall be changed at least once per 7 days and amalgm. 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 7 days following each shutdown, startup or thermal
er change exceeding 15 percent of rated thermal power in one hour and analyses shall
compleied within 48 hours of charging. When samples collected for 24 hours are
mllytodf. the corresponding LLDs may be increased by a fuctor of 10, This requirement
apphies if:

4. Analysis shows that the dose equivalent 1-131 concentration in the primary coolant
has increased by a factor of 3; and

b, Noble gas monitor shows that effluent activity has increased more than 4 factor of 3,
To be representative of the quantities and concentrations of radioactive materials in gaseous

effluents, composite sampling shall employ appropriate methods which will result in a
specimen representative of the effluent release.
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NORTH ANNA RAUIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

PROGRAM
Liguid Release Sampling h;':::"\“::? Type of Activity Il):;:;::nlﬁ':'l"l' :':)
Type Frequency Frcqui'm’)' Analysis (UCYmb), (Note 1)
A Waste Gas 4 r:‘,‘_’:&q:‘m\e Prior to release. | Principal Gamma Ix 104
5 - - J - | 3 x 1y
Storage Tank Grab Sample) (Each Tank) Emitters (Note 2)
. Principal Gamma .
B. Coitainment| Priortorelease. | Priors release Emitiers (Note 2) ot
PURGE (Each PURGE (Each PURSE) -3 (6
Cirab Sample) g Ix i
C. Ventilation Principal Gamma 4
‘ : : Ix10
(1) Process Vent Mmthl\ Manthly Emitters (Note 2)
(2)Vert. Vem A | (Grab Sample) (Note 3) 7
H-3 Ix10:6
(3) Vent, Vent B | (Notes 3.4, and §)
Continuous Weekly (131 Ix 10012
{(Note 4) (Charcoal Sample) '
Y. Al Continuous Weekly Principal Gamma _
. AN Rotense {Note 4) Particulate Sample | Emitters (Note 2) Ix10-1]
Types as Con Monthiy
listed in A, O,L‘:a_ug:” Composite Ciross Alpha 1x10- 11
e Particulate Sample
n. "'d (.‘- ouancﬂ'\
C?{lit::\u:‘m\ Composite Sr-89, S§r-90 Ix10-11
e Particulate Sample
o : . Noble Gases
( u:tmu:;u\ N&hlrv(nu\ Giross Beta %106
(vote 4) Maonitor or Gammi
E. Cond. Air Principle Gamma 4
Ejector Vent Weakly Weekly Emitters (Note 7) Ix10
Steam Gen, (Grab Sample)
l\“nwdnwn H 3 [x 106
ent
K. Contalnment Principle Gamma 1x 104
Vacuum Prior to release Prior to each Emitters (Note 2)
Steam {Grab Sample) release
Ejector H-3 Ix 106
(Hogger)
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(Page 2 of 1)

NORTH ANNA RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

PROGRAM
Note 11 For a particular measurement system (which may include radiochemical separation): IR" |
1D & - 4.66 bl 1}

EeVe222x100¢Y eelhdn

LLD = the “a prion” (before the fact) Lower Limit of Detection as defined above (as
MICTouries per unit mass of volume) (see 4.%)

sh = the standard deviation of the background counting rate or of the counting rute of
4 blank sample as appropriate (as counts per minute, ¢pm)

E = the counting efficiency (as counts per disintegration)

V = the sample size (in units of mass or volume)

2.22 x 108 = the number of disintegrations per minute (dpm) per microcurie

Y = the fractional radiochemical yield (when applicable)
A = the radioactive decay constant for the particular radionuclide

At = 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 caloulation,

The LLD is an “a priori” (hefore the fact) limit representing the capability of a measurement
system and not as an a “posterion” (after the fact) limit for a particular measurement.

R W R T NN T TSR RRRNNTaN, e b e e A A e e B e
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ATTACHMENT 11
(Page 3 of 1)

NORTH ANNA RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

Note 2:

Note 3

Note 4.

Note §:

Note 6:

Note 7:

PROGRAM

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Kr-X7, Kr-8X, Xe- 133, Xe-133m, Xe- 135, Xe- 135m, and

Xe- 12K for gaseous emissions and Mn-584, Fe-59, Co-5X, Co-60, Zn-65, Mo-99, Cs- 134,
Cs-137, Ce- 141 and Ce- 144 for particulate emissions. This list does not mean that only
these nuclides are to be detected and re - Other peaks that are measurable and
identifiable, at levels exceeding the LLD, together with the above nuclides, shall also be
identified and reported.

Sampliag and analysis shall also be performed following shutdown, startup, and whenever
a thermal power change exceeding 15 percent of the rated thermal power occurs within a
one hour period, if:

a.  Analysis shows that the dose equivalent 1- 131 concentration in the primary coolant is
greater than 1.0 uCi/gm; 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
tume period covered by each dose or dose rate caleulation made in accordance with
subsections 6.3.1, 6.3.3, and 6,34,

Samples shall be changed at least once per 7 duys and analyses shall be completed within
4% nours after changing (or after removal from sampler). Sampling shall also be performed
at least once per 24 hours for at least 7 days following each shutdown, startup or thermal
g:we-r change exceed.ng 15 percent of rated thermal power in one hour and analyses shall
completed within 4X hours of charging. When samples collected for 24 hours are
mlfr:d. the corresponding LLDs may be increased by a factor of 100 This requirement
applies if:
4. Analysis shows that the dose equivalent 1131 concentration in the primary coolant is
greater than 1.0 pCi/gm and;

b.  Noble gas monitor shows that effluent activity has increased more than a factor of 3.

Whenever the secondary coolant activity exceeds 10°5 uCi/ml, samples shall be obtained
and analyzed weekly, The turbine building sunltg‘rumps shall be placed in manual
operation and samples shall be taken and analyzed prior to release. Secondary coolant
activity samples shall be collected and analyzed on a weekly basis. These samples are
analyzed for gross activity or gamma isotopic activity within 24 hours,

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Kr-87, Kr-8X, Xe-133, Xe-133m, Xe- 135, Xe- 135m, and

Xe- 13K for gaseous emissions. This list does not mean that only these nuclides are to be
detected and reported. Other peaks thay are measurable and identifiable, at levels exceeding
the LLD together with the above nuclides, shall also be identified and reported.

IR ——
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ATTACHMENT 12
(Page 1 of )

GASEOUS EFFLUENT DOSE FACTORS FOR SURRY POWER STATION

(Gamma and Beta Dose Factors)

Q= 6. 0ES8 sec/m? at 499 meters N Direction

Dose Factors for Ventilation Vent

Kl\\ l"l\\ MI\'\ NI\'\
Noble Gas Total Body Skin Ciravana Anr Beta Aur
Radionuclide nrem/yr. : nrad/yr Anrad/yr
Curie/Sec Cunie/Sec Cune/Seq Curie/Sec
Kr-K3m 4. 54E+00 . I 16E+03 1.73E+04
Kr-XSm T.02E+04 ¥.76E+04 7.3RE+04 1. 1RE+0S
Kr-KS 9.66E+02 K.O4E+04 1LO3E+03 1. 1TE+0OS
Ki-K7 A55E+08 5. 84E405 3. 70E+08 6 IRE+0S
Kr-8K R82E+0S 1. 42E+08 9.12E+08 1.76E+05
Kr-K9 9.96E+08 6.06E+08 1 O4E+06 6. 36F 08 -+
Kr-90 Y 36E+0S 4. 3TE+0S 0. 78E+08 4. 70E+08
Xe<13Im S AUE+03 + A6F +04 9.36E+03 6.66E+04
Xe-133m 1L.STE+04 S,UM:‘T!-% | 96E+04 R KRE+04
Xe-133 1.7T6E+04 | X4E+04 2 12E+04 6. 30E+04
Xe-135m | XTE+0S 427E<04 2 02E+08 4 43E+04
Xe- 13§ 1 OYE+0S 1.12E+08 1L1SE+0S 1. 48E+0S
Xe-137 8S2E+04 7.32E+08 Y.06E+04 T.62E+05
Xe- 138 5. 30E+05 248E+08 5.53E+08 2.8S5E+05
Ar-41 S.30E+08 1L.61E+0OS 5. SRE+0S 1. 9TE+0S

RAEFRIL LS SR L e T
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ATTACHMENT 12
(Page 2 ot 3)
GASEOUS FFFLUENT DOSE FACTORS FOR SURRY POWER STATION

(Gamma and Beta Dose Factors)

LQ = | OE-O6 sec/m” at 644 meters S Direction

Dose Factors for Process Vent

Noble Gas Total hody Skin Ciamma Air Beta A

Radionuchide [y Jnrem/ys. ad/iyr (¥

Cunie/Sec Curie/Sec Curie/Sec Curie/Se¢
Kr-X3m 7.56E-02 . 1.93E+01 2 R8E+02
Kr-XSm 1L1TE+O3 | 46E+03 1.23E+03 1.97TE+03
Kr-¥§ 1L61E+O] 1. 34E+03 1.72E401 1.9SE+03
Kr-87 S.92E+03 9.73E+03 6. 17E+03 1LO3E+04
Kr-XK 1 47E+04 2.37TE+03 1 S2E+04 2. 93E+03
Ki1-%9 |.66E+04 LOTE+04 1.73E+04 1 O6E+04
Kr-90 1.56E+04 7.29E403 1.63E+04 TRIE+O3
Xe-13im Q. 1SE+0] 4.76E+02 1. 56E+02 L1TE+O3
Xe-133m 2.51E+(02 0.94E+02 127E+02 1 48E+03
Xe-133 2. 94E+02 J06E+02 1 53E+02 1LOSE+03
‘_Xt‘-USm 312E+03 7.11E«02 1 36E+03 7.39E+02
Xe-135 1LY 1E+03 1. 86E+03 1L.92E+03 2A6E+03
Xe-137 1. 42E+03 1.22E+04 1.S1E+03 1.2TE+04
Xe-13% R KIE+03 4. 13E+03 9.21E+03 4.75E+03
Ar-41] RE4E+03 2.69E4+03 9 30E+03 3.28E+03
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ATTACHMENT 12
(Page 3 of 3)
GASEOUS EFFLUENT DOSE FACTORS FOR SURRY POWER STATION

(Inhalation Pathway Dose Factors)

Ventilation Vent X/Q = 6.0E-08 see/m’ at 499 meters N Direction

Process Veat /Q = 1 0E-06 sec/m* at 644 meters S Direction

Pivs Pipv

Radionuclide em/y Jnrem/yr

Curie/seq Cunie/sec

H-3 6. 75E4+04 1.12E+03

Cr-51 S13E+03 K.55E+01
Mn-54 ND ND
Fe-S9 ND ND
Co-5% ND ND
Co-60 ND ND
Zn-65 ND ND
Rb-&6 ND ND

Sr-00 ND ND ’

Y9l ND ND
2198 ND ND
Nb-O§ ND ND
Ru-103 ND ND
Ru- 106 ND ND
Ag-110m ND ND

Te-127m 1.64E +(1§ 6O0TE+O3

Te-129m I ROE+(0S 6.33E403
Cs-134 ND ND
Cs<136 ND ND
Cs-137 ND ND
B: 140 ND ND
Ce-141 ND ND
. Ce-144 ND ND

I-131 __L 0. 75E+0X 1.62E+07 |

| ND - No data for dose tactor according to Reg. Guide 1.109, Rev. 1.
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GASEOUS EFFFLUENT DOSE FACTORS FOR NORTH ANNA POWER STATION

(Gamma and Beta Dose Factors)

1/Q = 9 3E06 sec/m* at 1416 meters SE Direction

Dose Factors for Ventilation Vent

Kivy Livy Miwy Nivy

Noble Gas Total Body Skin Giamma A Beta Au
Radionuclide m/y Jurem/yr Jnrad/yr antad/yr
(une/Seq Cune/Sec Cunie/Seq Cunie/Sec
Kr-83m 7.03E-01 . 1.79E+02 2.68E+03
Kr-85m 1.O9E+04 1. A6GE+04 . 14E+04 1.83E+04
Kr-X§ | SOE+02 1.25E+04 1.60E +02 1. 81E+4
Kr-87 SS1E+04 0.0SE+04 5. 74E+04 O SKE+04
Kr-K¥ 1. 37E+08 2. 20E+04 1L41E+08 2. 72E+04

4 Kr-89 1. S4E+08 U JVE+(4 1L.6IE+OS O.86E+04 ‘

Kr-%0 L ASE+OS 6. 78E+04 1.82E+08 7.28E+04
Xe<131Im RS1E+02 4. 43E+03 | ASE+0O3 1LOIE+O4
Xe-133m 2.33E+03 9 24E+03 3.04E+03 1. 3XE+04
Xe-133 2.73E+03 2 X5E+03 3. 28E+03 0.77E+03
Xe«135m 2.90E+04 661E+03 3 I12E+04 6.87E+03
Xe-135 1. 6KE+04 1.73E+04 1.79E+04 2.29E+04
Xe-137 |.32E+04 1.13E+0S 1 40E+04 1. 1SE+«0S
Xe-13% R21E+04 I R4E+04 RSTE+04 4 42E+04
Ar-4] 8.22E+04 o E+04 R.6SE+04 J0SE+04
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ATTACHMENT 13
(Page 2 of 3)
GASEOUS EFFLUENT DOSE FACTORS FOR NORTH ANNA POWER STATION

(Gamma and Beta Dose Factors)

LQ = 1.2E-06 sec/m”* at 1513 meters S Direction

Dose Factors for Process Vent

. Kipy Lips Mipy Nipy

Noble Gas Total hnd_\' Skin Gamma Air Beta Air
Radionuclide LY nrem/y Jnad/yr Anrad/yr
Curie/Sec Curie/Sec Curie/Sec Curie/Sec
Kr-83m VOTE-02 . 2.32E+01] 346E 402
Kr-¥Sm L AOE+03 1.7SE+03 | ARE+03 2. 36E+03
Kr-K§ |.93E+01] I.61E+03 206E+01 2. ME+03
Kr-X7 T10E+03 1 17E+04 T.40E403 1.24E+04
Kr-8% 1.76E+04 2.84E+03 1.82E+04 3.852E A3
Ki X9 1 YUE+04 1.21E+04 2 OKE+04 1. 27E404
Kr-90 | KTE+04 K.7SE+03 1.96E+04 9 40E+03
Xe-131m 1L IOE+02 STIE+02 1 KTE«02 | 33E403
Xe-133m J01E+02 L19E+03 192E+02 1.78E+03
Xe-133 1.53E+02 167E+02 4.24E+02 1.26E+03
Xe-135m 174E+03 R.S3E«02 4.03E+03 RRTE+O2
Xe- 138 2170403 2.23E+03 2. 30E+03 2.95E+03
Xe-137 | TOE+03 1. 46E+04 | RIE+03 1.52E+04
Xe- 13X 1LO6GE+04 4 96E+03 FL1TE+04 S.T0E+03
Ar-41 1LOGE +(4 3.23E+03 1.12E+04 1.94E+03
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GASEOUS FFFLUENT DOSE FACTORS FOR NORTH ANNA POWER STATION

{Inhalgtion Pathway Dose Factors)

Ventilation Vent X/Q = 9. 3E-06 sec/m” at 1416 meters SE Direction

Process Vent X/Q = 1,.2E-06 sec/m* at 1513 meters S Directic

Radionuclide X Jnremiyr
Curie/sec Clurie/seq
H-3 1LOSE+O4 1 3SE+03
Cr-S1 TOSE+)2 1O2E+02
“Mn-54 ND ND |
Fe-59 ND ND
Co-5% ND ND
Co-60 ND ND 1
268 ND ND
Rb- 86 ND ND 1
St-90 ND ND
Y9l ND ND
2195 ND ND
Nbh-9§ ND ND
Ru-103 ND ND
3 Ru- 106 ND ND 1
Ag-110m ND ND
Te-127m S64E404 7.28E+03
Te-129m S XRE+04 7 59E+03
Cs-134 ND ND
Cs-136 ND ND
Cs-137 ND ND 1
Ba- 140 ND ND
Ce-141 ND ND
Ce-144 ND ND
1-131 1L.S1E«OK 1.9SE+07
o e s e e s - -

ND - No data for dose factor according to Reg. Guide 1,109, Rev. 1,
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SURRY RADIOACTIVE GASFOUS EFFLUENT MONITORING
INSTRUMENTATION

NIMU
INSTRUMENT OPERABLE ACTION
CHANNELS
1. PROCESS VENT SYSTEM
i Noble Gaus Activity Monitor - Providing Alaom and
Automats Termination of Release | |
() Jodine Sampler ] 2
(1 Purtculne Sumples | :
(D Process Vet Flow Rate Monitor | 1
€y Sampler Flow Rute Measuring Device ] i
2. CONDENSER AIR EJECTOR SYSTEM
(W Giross Activity Monitor 2 (one per unit) |
(b Air Epecton Flow Rate Measunng Device 2 (one per unit) A
1. VENTILATION VENT SYSTEM (Nowe 1)
(w Noble Gas Activity Monitor | |
() Jodine Snmplor ] p)
€1 Particulate Sampler | 2
@ Ventilation Vent Flow Rute Monitor I !
(¢) Sampler Flow Rate Measunng Device 1 i
mm

Rev, |

Note 1: One each for the Ventilation Vent 1 & 2 and Radwaste Facility Ventilation Vent effluent points |Rey. |
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ATTACHMENT 14
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SURRY RADIOACTIVE GASEOUS FFFLUENT MONITORING
INSTRUMENTATION

ACTION 11 If the number of operable channels is less than re?w" , effluent releases via this path
may continue provided grab samples are taken at once per 12 hours and these
sumples are analyzed for gross activity within 24 hours.

ACTION2. It the numhcl of operable channels is less than required, effluent releases via the
ith may continue provided samples are continuously collected within one
how with auxiliary sampling equipment as required in Attay hment &

ACTION 3 If the number of operable channels is Jess 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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ATTACHMENT 15
(Page | of 2)

NORTH ANNA RADIOACTIVE GASEOUS FFFLUENT MONITORING
INSTRUMENTATION

m ‘W
MINIMEM
INSTRUMENI OPERARBLE ACTION
CHANNELS

1. PROCESS VENT SYSTEM

(a) Noble Cins Activity Monitor - Providing Alarm and
Automatic Termination of Release | ). 4

thy loding Sampler | B
() Particulate Smnpler 1 2.8
(d) Process Vent Flow Rate Monitor | |
(e) Sampler Flow Rate Measuring Device ] |

2. CONDENSER AIR EJECTOR SYSTEM
(n) Gross Activity Mondtor | §
{h) Flow Rate Measuning Device 1 |

1. VENTILATION VENT SYSTEM (Shared with Uit 2)
(#) Noble Gas Acuvity Monstor L {Note 1) 2
(h) lodine Sampler I (Nowe 1) 2
(€} Purticulate Sampler 1 {Nate 1) 2
(di Flow Rate Monitor 1 iNow 1) |
(¢) Sampler Flow Rate Measuring Device I (Note 1) |

e e S

Note 1: One per vent stack

Rey

Rey

|
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ATTACHMENT 15
(Page 2 of 2)

NORTH ANNA RADIOACTIVE GASEOUS EFFLUENT MONITORING

ACTION It

ACTION 2

ACTION 3

ACTION 4

ACTION &

INSTRUMENTATION

If the number of operable chunnels is less than required, effluent releases via this path
may continue provided the flow rate is estimated at least once per 4 hours.

If the number of operable channels is less than required, effluent releases via this

pathway may continue provided grab samples are taken at least once per 12 hours and

:me samples are analyzed for gross activity or gamma isotopic activity within 24
ours.

If the number of ble channels is less than required, effluent releases via this

;}athway may continue provided the frequency of the grab samples required by
echnical Specification requirement 4.4.6.3.b is increased to at least once per 4 hours

:ud these samples are analyzed for gross activity of {amima isotopic activity within ¥
ours,

If the number of operable channels is less than required, the contents of the Waste Gas
Decay Tanks may be released to the environment provided that prior to initiate the
release:

& Atleast two independent samples of the tank's contents are analyzed, and

b At least two technically qualified members of the Station Staff independently verify
the release rate culculations and discharge valve lineup;

Otherwise, suspend release of Waste Gas Decay Tank effluents.
If the number of operable channels is less than required, effluent releases from the

Waste Gas Decay Tanks may continue provided samples are continuously collected
with auxiliary sampling equipment as required in Attachment 11,
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ATTACHMENT 17
(Page | of 2)
NORTH ANNA RADIOACTIVE GASEOUS FFFLUENT MONITORING
INSTRUMENTATION SURVEILEANCE REQUIREMENTS

W

CHANNEL CHANNEL | SOURCE [ CHaNNEL | CHARNEL
DESCRIPTION CHECK CHECA |CALIBRATION L TEST
1. PROCESS VENT SYSTEM
(a) Noble Gas Activity Momiar - Providing
Alarm and Automatic Terminstaon of
Release D o R Q(Now 1)
(b doding Sampler W N.A NA NA,
() Particulate Sampler W N.A N.A N.A
() Process Vent Flow Rate Monior D NA R Q
() Sampler Flow Rate Measuring Device D (Note 1) N.A SA N.A Rev, |1
2. CONDENSER AIR EJECTOR SYSTEM
(m) Noble Gas Activity Moniton 4] M ( Q (Nowe )
(h) Flow Rate Measuring Device D N.A R NA 'Rm |
1. VENTILATION VENT SYSTEMN (Shared
with Unit 2)
() Noble Gas Acuvity Monitor D M K Q (Nowe
thy lodine Sample W N.A N.A N.A
() Partivulate Samplor W NA N A N.A
() Flow Rate Monitor 8] N.A R Q
(e} Sampler Flow Rate Measuning Device D (Note 3) N.A SA N A R |
e -~ — ey
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ATTACHMENT 17
(Page 2 0f 2)

NORTH ANNA RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION SURVEILEANCE REQUIREMENTS

Note 1 The Channel Functional Test shall also demonstrate that automatic isolation of this
pathway and conti.! room alarm annunciat 2 occur if any of the following conditions
exXists:

a. Instrument indicates measured levels above the alarmArip setpoint.

b, Instrument controls not set in operate mode.

Note 2! The Channel Functional Test shall also demonistrate that control room alarm
f annunciation oceurs if any of the 1 owing conditions exists:

i Instrument indicates measured level s above the alarm setpoint,
b, Instrument controls not set in operate mode.

Note 3: Channel Checks shall consist of verifying indication of flow during periods of release.
Channel Checks shall be made at least once per 24 hours on days on which continuous,
periodic, or batch releases are made.

L A R e e e L L B e IS - R — R
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ATTACHMENT IX
(Page 1 of 2)
CRITICAL ORGAN AND INHALATION DOSE FACTORS FOR SURRY

(Critical Pathway Dose Factors)

Ventilation Vent DAQ = 9 0E- 10 m 2 at $150 meters § Direction

Process Vent D/Q = 4. 3E- 10 m? at §150 meters § Direction

RM,yy RMipy
Radionuchde anrem/yr Anremyyr
Cune/sey Cunie/sec il
H-3 T.20E«+02 J12E«02
Mn- 84 ND ND
Fe-§9 ND ND 1
Co- 5K ND ND
Co-60 ND ND
/n-68 ND ND
Rb-X6 ND ND
Sr-K9 ND ND .
Sr-90 ND ND
Yl ND ND
2198 ND ND
Nb-9§ N ND
Ru-103 ND ND
Ru-106 ND ND
Ag-110m ND ND
Te-127m X.O06E+04 JIRSE+04 #
Te 129m 1.25E+08 S UKE+(04
1-131 6. 21E+OK% 2 YTE+OX
Cs-134 ND ND
Cs-136 ND ND
Cs-137 ND ND
| Ba- 140 ND ND
| Ce-141 ND ND
Ce-144 ND ND v

ND - No data for dose factor according to Reg. Guide 1.109, Rey. |
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ATTACHMENT 1IX
(Page 2 of 2)
CRITICAL ORGAN AND INHALATION DOSE " ACTORS YOR SURRY

(Inhalation Pathway Dose Factors)

Ventilation Vent 2/Q = 3.0E-07 sec/m* at $150 meters S Direction

Process Vent /Q = 1.3E07 sec/m* at 5150 meters S Direction

' Vlvy Rlipv

Radionuclide A VYT o :

Clunie/sec Cune/sec
H-A 1.94E 402 KA1E«0]
Cr-5S1 1.73E+0] T ARE+00)
Mn-54 ND ND
Fe-59 ND ND
Co-S% ND ND
Co-6() ND ND
Zn-68 ND ND
Rb-K6 ND ND
Sr-80 ND ND 1
Sr-90 ND ND
Y0l ND ND
2198 ND ND
Nb-9§ ND ND
Ru-103 ND ND
Ru-106 ND ND
Ag-110m ND ND
Te-127m 1 46E+03 6.33E402
Te-12Um 1L.6AE+03 T12E402
1-131 4 45E+06 1.93E+06
Cs-134 ND ND
Cs-136 ND ND
Cs-137 ND ND
Ba- 140 ND ND
Ce-141 ND ND
Ce-144 ND ND

ND « No data for dose factor acoording to Reg. Guide 1.109, Rev, |
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ATTACHMENT 19
(Page 1 of 1)
CRITICAL ORGAN DOSE FACTORS FOR NORTH ANNA

(Critical Pathwiy Dose Factors)

Ventilation Vent D/Q = 2. 4E-09 m? gt 3250 meters N Direction
Process Vent D/Q = 11TE-09 m? at 3250 meters N Direction

ﬂ-m

vy Ripv

Radionuclide mrers/yr mrem/yr

Cune/sec Curnie/sec

H-3 1.73E+03 9. 16E402
Mn-54 ND ND
Fe-59 ND ND
Co S¥ ND ND
Co-60) ND ~ND
Zn-68 ND ND
Rb-k6 ND ND
Sr-X%9 ND ND
Sr-90 ND ND
Y9l ND ND
Zr-98 ND ND
Nb-9§ ND ND
Ru-103 ND ND

Ru-106 ND ND !

Ag-110m ND ND

I Te-127m | O7E+08 9.04E+04

Te-120m 2.95E+05 1.ISE+08

1131 | 4SE+00 6.72E+0K
Cs-134 ND ND
Cs-136 ND N>
Cs-137 ND ND
Ba- 140 ND ND
Ce-141 ND ND
Ce-144 ND ND
e e —e e

ND - No data for dose factor according to Reg. Guide 1,109, Rev. |
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SURRY RADIOLOGICAL ENVIRONMENTAL MUNTTORING PROGRAM

Number of Sample and
Sample Location

About #) Routine
Monitoring 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 X km
from the site with a
station in each sector

3)The balance of the X
dosimeters should be
placed in special imerest
areas such as population

centers nearby residents,

schools, and in 2 or 3
arcas to serve as
controls.

Collection
Frequency

Quanerly

VPAP- 2103
REVISION 2
PAGE 84 OF 119

Type and Frequency of
Analysis

GAMMA DOSE

Quarnerly

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 level
DO

b) § sample locations 6-%
km distance located in 4
concentric ring around
Station

¢) | sample from a control
location 15-30 km
distant, providing valid
background data,

Continuous
Sampler
operation with
sample collection
weekly,

1-131 Analysis Weekly

Particulite Sampler

Giross beta radioactivity
analysis following filter
change:

Cramma 1sotopic
analysis of composite
(by location) quarterly
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Exposure l'nthwa‘\ﬂ“I Number of Sample and

and/or Sample

Sample LocationNow 20

Collection
Frequency

Type and Frequency of
Analysis

1.

DIRECT
RADIATION

(Note 1)

-

FUpE—

36 routine monutoring
stations either with two or
mare dosimeters or with one
instrument for measuring
and recording d.se rate
continuously to be placed as
follows:
1) An inner ring of
st.dons, one in each
nmeteorological sector

within the site boundary.

=) Anouter nng ut
stations, one in each
meteorological sector
within ¥ km range from
Jhe site

3} The balance of the
stations to be placed in
special interest areas
such as population
centers, nearby
residences, schools, and
in 1 or 2 areas tn serve
as control stations.

Quarterly

GAMMA DOSE

Quarterly

1
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NORTH ANNA RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
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Exposure Pathway
and or Sample

Number of Sample and
Sample Location™ow 5

e
Collection
Frequency

Type and Frequency
of Analysis

2. AIRBORNE

Radioiodines and
Particulates

Samples from § locations:

a) 3 samples from close o
the 3 site boundary
locations (in different
sectors) of the highest
calculated histoncal
annual average ground
level DAQ

b) 1 sample from the
viginity of a community
having the highest
calculated annual
average ground level
DAQ.

¢) | sample from a control
location 15-40 km
distant and in the least
prevalent wind direction

Continuous
sampler,
operation with
sample collection
weekly

dio1o anmste

1-131 analysis, weekly

Particulate Sampler

Giross beta
rachoactivity analysis
following filter
change; (Note 4)

Gamma 1sotopic
atalysis of composite
(by location)
quarterly (Note §)

3. WATERBORNE

a) Surface

Samples from 3 locations:
ai | sample upstream
b) | sample downstream

¢) | sample from cooling
lagoon

Cirab Monthly

Gamma 1sotopic analysis
monthly; (Note 3)

Composite for tritium
analysis quarterly,

by Ground

Sample from | or 2 sources
only 1f likely to be affected.

Girab Quarterly

Gamma 1sotopic and
tritium analysis quarterly
(Notwe §)

¢} Sediment

1 sample from downstream
area with existing or
potential recreational value

Semi-Annually

Gamima 1sotopic analysis
semi-annually (Note 5)

Rev, 2
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Exposure Pathway Number of Sample and | Collection | Type and Frequency of
and'or Sample Sample Location™ote 20 | Frequency Analysis

4. INGESTION

a) Samples from milking
animals in 3 locations within
S km distance having the
highest dose potential. 1f
there are none, then, |
sample from milking
animals in each of 3 areas
between 5 to 8 km distant Monthly at
a) MukMNow?) where doses are calculated all times
to be greater than | mrem
l‘(“r .\'r (Nﬂll’ 6H)

Gamma isotopic (Note )
and 1-131 analysis
monthly

b) 1 sample from miiking
animals at a control location
(15-30 kim distant) and in
the least prevalent wind
direction).

a) 1 sample of commercially
and recreationally important
species (bass, sunfish,

b. Fish and catfish) in vicinity of plant | Semiannually | Gamma isotopic on edible
Invertebrates discharge area. portions

b) 1 sample of same species in
areas not influenced by plamt
discharge

a) Samples of an edible broad
leaf vegetation grown
nearest each of two different
offsite locations of highest
predicted historical annual
average ground level D/Q if
milk sampling is not Monthly if | Gamma isotopic (Note 5)

¢j Food Products performed. avatlable, or | and I-131 analysis,

b) 1 sample of broad leaf at harvest
vegetation grown 15-30 km
distant in the least prevalent
wind direction if milk
sampling 1s not performed
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Note |;

Note 2;

Note 3:

Note 4:

Note 5:

Note 6:

Nate 7;

The number, media, frequency, and location of samples may vary from site to site. This table
presents an acceptable minimum program for a site at which each entry is applicable. Local
site characteristics must be examined to determine if pathways not covered by this table may
significantly contribute to an individual's dose and be in :luded in the sampling program.

For each and every sample location in Attachment 21, spe ific narameters of distance and
direction sector from the centerline of the reactor, and additional description where pertinent,
shall be provided in Attachment 23. Refer to Radiological Assessment Branch Technical
Positions and to NUREG-0133, Preparation of Radiological Effluent Technical Specifications
for Nuclear Power Plant. Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to hazardous conditions, seasonal unavailability, malfunction
of automatic sampling equipment and other legitimate reasons. If specimens are unobtainable
due to sampling equipment malfunction, every effort shall be made to complete corrective
action prior to the end of the next sampling period. All deviations frem the sampling schedule
shall be documented in the Annual Radiological Environmental Operating Report pursuant to
6.6.1. It is recognized that, at times, it may not be possible or practicable to continue to obtain
samples of the media of choice at the most desired location or time. In these instances suitable
alternative media and locations may be chosen for the particular pathway in question and
appropriate substitutions made within 30 d ;s in the radiological environmental monitoring
program. In lieu of a Licensee Event Report and pursuant to 6.6.2, identify the cause of the
unavailabihity of samples fo- that pathway and identify the new locations for obtaining
replacement samples in the next Semiannual Radioactive Effluent Release Report and also
include in the report revised figures and tables from the ODCM reflecting the new locations,

One or more instruments, such as a pressurized ion chamber, for measuring .ad recording
Jose rate continuously may be used in place of, or in addition to, integrating dosimeters. For
the purposes of this table, a thermoluminescent dosimeter (TLD) is considered to be one
msphon two or more phosphors in a packet are considered as two or more dosimeters. Fil
ges shall not be used as dosimeters for measuring direct radiation. The 36 stations are not |Rev. |
an absolute number. The number of direct radiation monitoring stations may be reduced
according to geographical limitations, e.g., at an ocean site. some sectors will be over water
so that the number of dosimeters may be reduced accordingly. The frequency of analysis or
readout for TLD systems will depend upon the characteristics of the specific system used and
should be “clected to obtain optimum dose information with minimal fading.

Airborne porticulate sample filters shall be analyzed for gross veta radioactivity 24 hours or
more after sampling to allow for radon and thoren daughter decay. 1f gross beta activity in air
particulate samples is greater than ten times the yearly mean o7 control samples, gamma
1sotopic analysis shall be performed on the individual samples.

Gamma isotopic analysis means the identification and quantification of gamma-emitting
radionuclides that may be attributable to the effluents from the favility.

The dose shall be calculated for the maximum organ and age group. using the methodology
and parameters in the ODCM.

If milk sampling cannot be p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>