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I1.

PURPOSE

The ODCM lists the radiological effiuent controls established at Calvert ClifTs Nuclear Power
Plant (CCNPP) for the purpose of ensuring the amount of radioactive materials released to the
environment are as low as reasonably achievable.

The ODCM defines parameters and methodologies for calculating doses and dose rates resulting
from the release of radicactive materials in liquid and gaseous effluents.

The ODCM defines parameters and methodologies for calculating alarm and trip setpoints for
Technical Specification related radiation effluent monaitoring systems.

The ODCM defines and establishes controls for the Radiological Environmental Monitoring
Program.

APPLICABILITY/SCOPE

The information presented in this procec e is applicable to any division, department, section, or
unit within the Baltimore Gas And Electric Company (BG&E) which is either wholly or partly
responsible for performing any of the activities listed in the PURPOSES section of this procedure.
Responsible organizations include, but are not limited to, the following:

1 BG&E. Nuclear Energy Division (NED), CCNPP Department (CCNPPD), Chemistry Section
2 BG&E, Corporate Affairs Group, Environmental Programs Section

3. BG&E, Fossil Energy Division, Technical Services Section, Chemistry Unit
4 BG&E, NED, CCNPPD, Electrical and Controls (E&C) Section

5 BG&E, NED, CCNPPD, Operations Section

This procedure is applicable to the determination of alarm and trip setpoints for the following
radioactive gaseous effluent monitoring instrumentation:

1. O-RE-2191
2 1/2-RE-5415
3. 1/2-RE-5416

This procedure is applicable to the determination of alarm and trip setpoints for the following
radioactive liquid effluent monitoring instrumentation:

1. 0-RE-2201
p. 172-RE-4014

3. 172-RE-4095

| 4
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This procedure is applicable to the determination of the offsite doses and/or offsite dose rates due
to the following:

1 Radioactive material in gaseous waste discharged from CCNPP
& Radioactive material in liquid waste discharged from CCNPP
3 Radioactive material contained in outside storage tanks at CCNPP

This procedure is applicable to the determination of the radiological affects on the environment
due to the presence of Calvert Cliffs Nuclear Power Plant.

The ODCM is based on Technical Specifications, BG&E's interpretation of industry standards,
and recommendations made by Combustion Engineering.

DEFINITIONS
Abnormal and/or Unanticipated Radioactive Release:

Any unplanned or uncontrolled release of radioactive material from the site boundary.
Action:

That part of a control or specification which prescribes remedial measures required under
designated conditions

Channel Functional Test:

A analog CHANNEL FUNCTIONAL TEST shali be the injection of a simulated signal into the
channel as close to the primary sensor as practicable to verify operability including alarm
and/or trip functions. A bistable CHANNEL FUNCTIONAL TEST shall be the injection of a
simulated signal into the channel sensor to verify operability including alarm and/or trip
functions.

Batch Release:

A BATCH RELEASE is the discharge of liquid (or gaseous) waste of a discrete volume.
(NUREG-0133, page 14)

Channel Calibration:

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel output

such that it responds with the necessary range and accuracy to known values of the parameter

which the channel monitors. The CHANNEL CALIBRATION shall encompass the entire

channel including the sensor and alarm and/or trip functions, and shall include the CHANNEL
FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by any series of .
sequential, overlapping or total channel steps such that the entire channel is calibrated.
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Channel Check:

A CHANNEL CHECK shall be the qualitative assessment of channe! behavior during operation
by observation. This determination shall include, where possible, comparison of the channel
indication and/or status with other indications and/or status derived from independent
instrument channels measuring the same parameter.

Composite Sample:

A COMPOSITE sample is a combination of individual samples obtained at intervals that are
very short (e g., hourly) in relation to the compositing time interval (e.g., monthly) to assure
obtaining’a representative sample. The sample volume should be proportionate to the volume of
fluid, either liquid or gas, flowing through the system.

Continuous Release:
A CONTINUOUS release is the discharge of liguid (or gaseous) wastes of 2 nondiscrete
volume; €. g, from a volume or system that has an input flow during the CONTINUOUS
release. (NUREG-0133, page 14)

Dominant Radionuclide:

A DOMINANT RADIONUCLIDE is one whose activity is greater than 1% of the total activity
found in a TYPICAL RELEASES of liquid or gaseous radwaste.

Dose Equivalent lodine-131:

DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (microcuries per gram) which
alone would produce the same thyroid dose as the guantity and isotopic mixture of 1-131, 1-132,
1-133, 1-134, and 1-135 actually presem. The thyroid dose conversion factors used for this
calculation shall be those listed in Table I of TID-14844, "Calculation of Distance Factors for
Power and Test Reactor Sites "

Frequency Notation:

The frequency notation specified for the performance of Surveillance Requirements shall
correspond to the intervals defined in the following Table.

Notation Freguency
) At least once per 12 hours
D At least once per 24 hours
W At jeast once per 7 days
M At least once per 31 days
Q At least once per 92 days

SA At Jeast once per 6 months

R At least once per 18 months
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. SU Prior to each reactor startup
P Completed prior to each release
NA. Not applicable
Refueling Interval At least once per 24 months
L Gumma Isotopic Analysis:

A GAMMA ISOTOPIC ANALYSIS is a analytical method of measurement used for the
identification and quantification of gamma-emitting radionuclides.

Gaseous Radwaste Treatment System:

A GASEQUS RADWASTE TREATMENT SYSTEM is any system designed and installed to
reduce radicactive gaseous effluents by coliecting pritnary coolant system offgases from the
primary system and providing for delay or holdup for the purpose of reducing the total
radioactivity prior to release to the environment.

Less Dominant Radionuclide:

A LESS DOMINANT RADIONUCLIDE is one whose activity is less than 1% of the total
activity found in TYPICAL RELEASES of Jiguid or gaseous radwaste.

Lower Limit of Detection:

The LLD, as defined by Technical Specifications, is the smallest concentration of radioactive
material in a sample that will yield a net count, above system background, that will be detected
with 95% probability with only 5% probability of falsely concluding that a blank observation
represents a "real” signal.

Members of the Public:

MEMBERS OF THE PUBLIC shall include all persons who are not occupationally associated
with the plant. This category does not include employees of the utility, its conl s, or
vendors. Also excluded from this category are persons who enter the site to ser = equipment
or 10 make deliveries. This category does include persons who use portions of a.e site for
recreational, occupational, or other purposes not associated with the plant.

Offsite Dose Calculation Manual:

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and liquid
effluents, in the calculation of gaseous and Jiquid effluent monitoring alarm and trip setpoints,
and in the conduct of the Euvironmental Radiological Monitoring Program. The ODCM shall
also comain (1) the Radioactive Effluent Controls (as specified by the Technical Specification
Limiting Conditions of Operation), (2) the Radiological Environmental Monitoring Programs
reguired by Technical Specification 3.12.1, and (3) a description of the information that should
be included in the Annual Radiological Environmental Operating Report required by Technical
Specification 6.9.1.7.
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Operability:

A system, subsystem, train, component or device shall be operable or have OPERABILITY
when it is caabie of performing is specified function(s). Implicit in this definition shall be the
assumptio®, that all necessary attendant instrumentation, controls, normal and emergency
electric.d power sources, cooling or seal water, lubrication or other required auxiliary

equip nent that are required for the system, subcomponent or device to perform its function(s)
are {450 capable of performing their related suppont function(s).

Purge or Purging:
PURGE dr PURGING is the controlled process of discharging air or gas from a confinement to
maintain temperature, humidity, concentration, or other operating condition, in such a manner
that replacement air or gas is required to purify the confinement

Rated Thermal Power:

Rated thermal power shall be a total reactor core heat transfer rate 1o the reactor coolant of
2700 MW1.

Simultaneous Releases:

Simultaneous liquid releases are discharges of liguid radwaste which occur at the same time.

Simultaneous gaseous releases are discharges of gaseous radwaste which occur at the same time.

Site Boundary:

The SITE BOUNDARY shall be that line beyond which the land is neither owned, nor leased,
nor otherwise controlled by the licensee. (The SITE BOUNDARY is depicted on Attachment
18, "Environmental Monitoring Sites”)

Source Check:

A SOURCE CHECK shall be the gualitative assessment of channel response when the channel
sensor is exposed to a source of increased radioactivity,

Thermal Power:
The THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.
Typical Radwaste Releases (or Typical Radwaste Effuents):

TYPICAL RADWASTE RELEASES are defined as (1) all releases conducted during any
calendar quarter while either Unit 1 or Unit 2 is in mode 1, and also includes (2) all releases
conducted during any calendar quarter following mode 1 operation of either Unit 1 or Unit 2.

This definition of TYPICAL RADWASTE RELEASES is intended to ensure the concentrations
of DOMINANT radionuclides represent realistic, maximum-expected values. This definition is
also intended to ensure that the concentrations of DOMINANT radionuclides is not biased
"low”, as would be the case, if periods of extended outages—when the production of fission
products i1s minimized--were included.
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This definition may be modified by the GSC, however, the new definition shall be documented
in accordance with the provisions outlined in the applicable section of the ODCM. (e.g., See
the section which contains information related to documenting the fixed/adjustable setpoint.)
Z. Unrestricted Area:

v,

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access to
which is not controlied by the licensee for purposes of protection of individuals from exposure
to radiation and radioactive materials, of any area within the SITE BOUNDARY used for
residential quarters of for industrial, commercial, institutional, and/or recreational purposes.

Ventilation Exnaust Treatment System:

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and installed
to reduce gaseous radioiodine or radioactive material in particulate form in effluents by passing
ventilation or vent exhaust gases through charcoal adsorbers and/or High Efficiency Particulate
Air (HEPA) filters for the purpose of removing iodines or particulates from the gaseous exhaust
stream prior to the release to the environment. Such a system is not considered to have any
effect on noble gas effluents. Engineered Safety Feature (ESF) atmospheric cleanup systems
are not considered 1 be VENTILATION EXHAUST TREATMENT SYST.CEM components.

Venting:
Venting is the controlied process of discharging air or gas from a confinement to maintain
temperature, pressure, humidity, concentration or other operating condition, in such a manner

that replacement air or gas is not provided or required during venting. Vent, used in system
names, does not imply a venting process

Waste Gas Holdup System:
See GASEOUS RADWASTE TREATMENT SYSTEM.

REFERENCES
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B. Performance References

1

TE-001, "Main Vent Stack Flow Measurement”
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¥s RADIOACTIVE LIQUID EFFLUENTS

A. Release Pathways [BS27] | ¢
8 Introduction
a) Radioactive liquid waste generated as a result of operating the Calvent Cliffs Nuclear

Power Plant (CCNPP) may be released to the Chesapeake Bay'.

b) By design, there are four pathways by which all waste water, non-radioactive and
Tadioactive, may be discharged from the site to the bay:

(1) Outfall 001,
2) Outfall 002,
(3) Outfall 003,
4) Outfall 004,

¢) A diagram which shows the location of each outfall is included as Antachment 1.
2 Ourfall 001
‘ a) Water from the Chesapeake Bay is pumped through the condensers and is discharged to

the Chesapeake Bay through the circulating water discharge conduits, known as outfall
001.

b) The liquid radioactive waste is mixed with and diluted by the circulating water prior to
exiting the discharge conduit.

c) The circulating water discharge conduit extends 850 feet into the Chesapeake bay.

d) The circulating water discharge conduit may accept liquid radioactive waste from

various sources. Sources which may contribute radioactive material to the circulating
water discharge conduit are tabulated in Attachment 2.

3. Outfalls 002, 003, and 004

a) There are three other potential pathways for the release of radioactive hquids to the
bay. These pathways are designated outfall 002, outfall 003, and outfall 004.

b) Sources which could potentially contribute radioactive material to each of these outfalls
are tabulated in Antachment 3.

c) No radioactive materials are expected to be discharged from outfall 002 unless there is a
primary 1o secondary leak, or unless there is an unforeseen and catastrophic failure of 2
condensate storage tank (CST).

. ) The federal controls and administrative |imits associated with the release of radicactive meterials from CONPP
are discussed elsewhere in this document.
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The definition of "CONTINUOUS release” is included in the definitions section of the ODCM.

No radioactive materials are expected to be released from outfalls 003 or 004 unless
there is an unforeseen and catastrophic failure of a refueling water tank (RWT).

4. Unmonitored release paths not shown on Attachment 3 should be evaluated and added to the
ODCM as necessary.
5. Safety evaluations have been conducted for operating the following systems after they have
become contaminated:
a) component cooling water system
(" In accordance with applicable safety evaluations (Ref. 22), continued operation
of this system is allowed as long as the concentration of radionuclides in the
component cooling water system is less than 3,000 MPCs.
b) plant heating system
(1) In accordance with applicable safety evaluations (Ref. 24 and Ref. 28),
continued operation of this system is allowed as long as the concentration of
radionuclides in the plant heating system is less than 0.3 MPCs.
c) auxiliary boiler system
(1 In accordance with applicable safety evaluations (Ref. 27 and Ref. 30)
continued operation of this system is allowed as long as the concentration of
radionuclides in the auxiliary boiler steam drum is less than 96 MPCs.
d) demineralized water system
(1) In accordance with applicable safety evaluations (Ref. 25 and Ref. 31),
continued operation of this system is allowed as long as the concentration of
radionuclides in the demineralized water system is less than 0.3 MPCs,
€) service water system
(h In accordance with applicable safety evaluations (Ref. 26 and Ref. 32),
comtinued operation of this system .s allowed as long as the concentration of
radionuchides in the service water system is less than 0.1 MPCs.
f) condensate storage tank
(1) In accordance with applicable safety evaluations (Ref. 33), continued operation
of this system is allowed as long as the concentration of radionuclides in the
condensate storage tank is Jess than 1.0 MPCs.
B. Types of Liquid Releases
1. All liguid radwaste releases are classified as either BATCH releases or CONTINUOUS
releases.
2. The definition of "BATCH release” is included in the definitions section of the ODCM.
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Liquid radwaste discharges have been classified as CONTINUOUS or BATCH as shown on
Attachments 2 and 3.

oA Processing Equipment

L3 ]

3.

Simplified Flow Diagram

a) An overview of the liquid waste processing system, including major equipment and
{normal) flow paths, is outlined on Attachment 4.

b) There is no processing equipment for wastes discharged through outfalls 002, 003, and
004; however, the waste shal! be analyzed for radioactivity in accordance with the
analysis frequencies contained in approved CCNPPD Chemistry Section procedures.

Modifications

a) Major changes or modifications to the liquid waste processing system shal! be reported
to the Commission in the Semi-annual Radioactive Effluent Release Report for the time
interval in which the modification was completed (per Technical Specification 6.15.1).

b) A "major” change or modification includes, but is not limited to the removal or
permanent bypass of any of the following:

(1) degassifier

(2) reactor coolant waste receiver tank
(3) reactor coolant waste monitor tank
4) lesdown filter

(5) reactor coolant waste ion exchanger
6 miscellaneous waste jon exchanger
{7) miscellaneous waste filter

() miscellaneous waste receiver tank
(9) miscellaneous waste monitor tank

(10)  evaporator

Detailed Description

a) A detailed description of the liquid waste processing system is beyond the scope of the
ODCM.

b) For more information on the Miscellaneous Liquid Waste Processing System see

System Description Number 14D, "Miscellaneous Liquid Waste Processing System
Description.”
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For more information on the Reactor Coolant Waste Processing System see System
Description Number 14B, "Reactor Coolant Waste Processing System Description.”

For more information see the Updated Final Safety Analysis Report, Chapter 11,
“"Waste Processing And Radiation Protection.”

Liquid Effiuent Radiation Monitor Alarm and Trip Setpoints

L Liquid Waste Dischurge Radiation Monitor (0-RE-2201)

a)

b)

)

d)

General description

’

{1 number of radiation elements: one

(2) type of radiation element: in-line scintillation detector

(3) output: analog
4) radiation indicator: 0-R1-2201
(5) units for radiation indicator: counts per minute

(©) supplier: Westinghouse
Functions of 0-RE-2201

(1) continuously measure the activity contained in liquid waste discharge line
(Technical Specification 3.3.3.10)

(2) continuous!y indicate (via 0-R1-2201) the activity of liguids contained in liguid
waste discharge line (Techmical Specification 3.3.3.10)

(3 alarm (via 0-R1-2201) prior to exceeding 10 CFR 20, Appendix B, Table 11,
Column 2 limits (per Technical Specification 3.11.1.1)

4 automatically terminate discharges from the liquid waste processing system by
closing the discharge isolation valves (MWS-2201-CV, and MWS-2202-CV)
whenever the radiation indicator (0-R1-2201) exceeds the fixed high radiation
trip setpoint

OPERABILITY of 0-RE-2201]

() This monitor shall be operable (or have OPERABILITY) when it is capable of
performing its specified function(s).

2) The functions of 0-RE-2201 are listed in paragraph (b) above.
Monitors equivalent to 0-RE-2201

1 There are no equivalent monitors for 0-RE-2201.

®

Technical Specification 1.6
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. e) Radiological effluent controls for 0-RE-2201

(1) Liguid waste discharges via this pathway may continue if any one of the

following two conditions are satisfied (per Technical Specification 3.3.3.10).

(a) The liquid waste discharge monitor, 0-RE-2201, is operable AND the
alarm and trip setpoint for this monitor is set to ensure the
concentrations of radioactive materials released in liquid effluents to
UNRESTRICTED AREAS are less than the concentrations specified in
10 CFR 20, Appendix B, Table Il, Column 2, or

‘ ®) two independent samples are analyzed in accordance with Technical
Specification 4.11.1.1.1; AND at least two technically qualified
members of the Facility Staff independently verify the release rate
calculations; AND two qualified operators verify the discharge valve
line up.
f) Surveillances for 0-RE-2201

(1) Technical Specification 4.3.3.10 requires demonstrating the OPERABILITY of
G-RE-2201 by satisfying the checks, calibrations, and tests listed below:

(a)  CHANNEL CHECK within the past 24 hours”
. (h)  SOURCE CHECK prior 1o each release
(c) CHANNEL CALIBRATION within the past 18 months
(d)  CHANNEL FUNCTIONAL TEST within the past 6 six months
g Setpoints for 0-R1-2201

(M There are three radiation alarm setpoints associated with, or otherwise related
10, the liguid waste discharge monitor.

(a) 0-«1-2201 fixed high radiation alarm and automatic control trip setpoint

(b) 0-R1-2201 adjustable plant computer high radiation alarm and manyal
control trip setpoint

(<) 0-R1-2201 low radiation alarm setpoint '
(2) In order to simplify the setpoint terminology, eliminate ambiguity, and

minimize the possibility of misinterpretation, the ODCM will refer 1o these

setpoints as foilows:

(a) The 0-R1-2201 fixed high radiation alarm and automatic control trip
setpoint will be referred to as the fixed setpoint. #

|

I

1

|

® |
3 :

|

Technice! Specificetions Table 1.2
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‘ () The 0-R1-2201 adjustable plant computer high radiation alarm and
manual control trip setpoint will be referred 1o as the adjustable
setpoint.

(<) The 0-R1-2201 low radiation alarm setpoint will be referred to as the
low setpoint.

(3) Each of these alarm setpoints is described below.
h) Fixed setpoint for 0-R1-2201
(1) General information

(a) This setpoint is considered to be a fixed serpoint. This setpoint is not
adjusted for each release.

(b) Whenever the fixed setpoint is exceeded, discharges from the liquid
waste processing system will be automatically suspended.

(c) The fixed setpoint corresponds to the maximum concentration of
radionuciides allowed in liquid waste discharged from the liquid waste
processing svstem.

(d) The current value for the fixed setpoint s specified in the CCNPP
Alarm Manual

‘ (e) The CCNPP Alarm Manual refers to this alarm and trip setpoint as the
0-R1-2201 Liguid Waste Discharge High Alarm.

(f) The fixed setpoint is integral to the liguid release discharge monitor, as
purchased from the supplier.

@ The fixed setpoint is administratively controlled by CCI-205.

(h)  The fixed setpoint shall be calculated as described below®,

2) Calculating the fixed setpoint for 0-RI-2201

{a)

The fixed alarm and trip setpoint for 0-R1-2201 shall be calculated as
follows:

FIXED ALARM AND TRIP SETPOINT FOR 0-R1-2201

S, < K“{(Fd!Fu)tl(AM)(e‘)]+Bkg} Eq. 1L°

~

Per Technical Specification 3.3.3.10.

. 5 This formuia has been derived from WUREG-D133, Addendum, page AA-1,
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the fixed alarm and trip setpoint for 0-RI-2201 (cpm)

a constant, actually a safety factor, which is the ratio of the CCNPP activity limit to the 10 CFR 20
MPC limit {unitless)

The safety factor chosen shall be less than or equal to 1.00. This ensures the fixed setpoint is
always less than or equal to the limits of 10 CFR 20.

A safety factor of 1,00 will yield a fixed setpoint which corresponds to 1.0 MPC.
A safety factor of 0.500 will yield a fixed setpoint which corresponds 10 0.5 MPCs.

it is recommended that a safety factor of 0.5 be used for calculating the fixed setpoint, however,
other values—not 1o exceed 1.00-may be used as directed by the General Supervisor Chemistry.

The use of a "safety margin® is in accordance with the provisions of NUREG-0133, section 4.1.1,
which states, “The alarm and trip setpoints ... should correspond to a value(s) which represents a
safe margin of assurance that the instantaneous liguid release limit of 10 CFR Part 20 is not
exceeded.”

This safety margin will prevent minor fluctuations in the nominal circulating water flow rate (and
other statistical aberrations) from adversely impacting the calculated fixed setpoint.

the dilution water flow rate (gpm) prior to the point of release to UNRESTRICTED AREAS

The dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimum salt water flow rate, and the maximum undiluted radwaste flow rate.

The dilution water flow rate shall be calculated in accordance with equation 2L.

DILUTION WATER FLOW RATE

F

é

it

iw L u

the minimum circulating water system flow rate necessary to conduct liquid releases

A minimum of two circulating water pumps per unit (one circulating water pump per conduit) shall
be operable when discharging liquid radwaste to outfall 001.

Additional circulating water pumps may be required as specified in approved Chemistry
Procedures. (See applicable "CP" series procedures )

If a release of liguid radwaste is to be conducted using less than minimum circulating water flow
rate necessary to conduct liguid releases, the release shall not be allowed until a new setpoint has
been calculated and entered into 0-R1-2201.
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. F. = the minimum salt water sysiem flow rate necessary to release liquid radwaste
If the minimum salt water flow rate available for liquid releases is unknown, difficult to predict, or
may decrease during a liquid release, a minimum salt water flow rate of 0 gpm should be used when
calculating the fixed setpoint.

If a release of liquid radwaste is to be conducted using less than the minimum salt water flow rate
necessary to conduct higuid releases, the release shall not be aliowed until a new setpoint has been
calculated and entered into 0-R1-2201

F = maximum undiluted radwaste flow rate (gpm)

’

Values of maximum undiluted radwaste flow rates for various waste streams are tabulated in
Attachments 2 and 3.

Since the flow rate of undiluted liquid waste (120 gpm maximum) is insignificant relative to the
circulating water flow rate (200,000 gpm per circulating water pump), the flow rate of undiluted
liquid waste need not be considered when calculating the dilution water flow rate.

Since the maximum undiluted radwaste flow rate is used for calculating the fixed setpoint, a flow
setpoint is not reguired--for the flow measuring device (0-FE-2199) in the effluent line-<to verify
compliance with Technical Specification 3.3.3.10.

A, = specific activity limit for the release of radionuclide, i, 10 UNRESTRICTED AREAS (calculated in
‘ accordance with 10 CFR 20, Appendix B, Table 1I, Note 1 as described below; microcuries per
milliiner).

In order to calculate a meaningful and accurate fixed setpoint, the specific radienuchides, i, chosen

for calculating the fixed setpoint should correspond to thase DOMINANT AND LESS
DOMINANT RADIONUCLIDES found in TYPICAL RADWASTE RELEASES from CCNPP.

Attachment S provides further guidance for determining the identity of those radionuclides, i, to be
used to calculate a fixed setpoint,

Values for A shall be calculated, as described below, for each DOMINANT RADIONUCLIDE
and for the co! fednc tota! of all LESS DOMINANT RADIONUCLIDES=.

SPECIFIC ACTIVITY LIMIT FOR RADIONUCLIDE i

AiLn e (ft\&ATLn) £q3l'

f = g fraction which represents the relative activity contribution of nuclide i to the average total effluent
activity (unitless)

. The average total effluent activity does not include tritium or dissolved and entrained noble gases.

This value may be obtained using the guidance provided on Attachment 5.
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. Ay, = thesum of the total specific activities of all radionuclides found in a TYPICAL LIQUID
RADWASTE RELEASE (microcuries/cm”)

This value corresponds to 1 MPC.

A."_n shall be calculated as shown below.

TOTAL SPECIFIC ACTIVITY EQUIVALENT TO 1 MPC

l E:I(fl)(Aru%/Ad"‘] =1 Eq. 4L°

A, = the specific activity limit for radionuchide, i, as obtained from 10 CFR 20, Appendix B, Table 11,
Column 2 (microcuries/cm”)

For all the DOMINANT RADIONU LIDEs found in TYPICAL RADWASTE EFFLUENTS, use
the value from 10 CFR 20, Appendix B, Tahle 11, Column 2.

For each of the LESS DOMINANT RADIONUCLIDE:s found in TYPICAL RADWASTE
EFFLUENTS, use 3E-8 microcuries per milliliter as the value for A (per 10 CFR 20, Appendix

. B, Note 2).

the MPC limit (MPCs) for unrestricted areas

il

This value 1s based on the MPC limit from 10 CFR 20, Tabie 11, Note 1.
e = absclute detector efficiency for nuclide, i (cpm/microcuries per milliliter)

The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monntor

Bkg

]

an approximation of the detector background prior to initiating the liquid release (cpm)

if the average background for 0-RI-2201 is insignificant relative to the calculated value of the fixed
setpoint, the background count rate may be assumed to be zero.

(3) Documenting the fixed setpoint for 0-R1-2201]
(a) Whenever the fixed setpoint is calculated, the specific values chosen for
each of the parameters shall be documented in accordance with CCI-
205.

4 Changing the fixed setpoint for 0-R1-2201

This forinie has been gerived from 10 CFR 20, Teble 11, Notes 1, 2, and 3.
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. (2) If the fixed setpoint calculated in accordance with equation 1L exceeds
the maximum range of the monitor, the fixed setpoint shall be adjusted
10 & value which falls within the normal operating range of the monitor.

() The fixed alarm and trip setpoint for 0-R1-2201 may be established at
values lower than the maximum allowabie setpoint, if desired.

{©) A setpoint change should be initiated whenever any of the parameters
identified in equation 1L have changed.

d) The fixed setpoint should not be changed unless one of the following

occurs:

il the radionuclide ..uxture (i.e., the fractional activities7 in
equation 3L above) in the "typical” liquid effluent has changed
by greater than 10%,

i} the minimum dilution water flow rate is not available for a

liguid release,

i) the values listed in 10 CFR 20, Table I1, column 2 have

changed,
v) the radiation monitor has been recently calibrated, repaired, or
. otherwise altered, or
v) the monitor IS not conservative in its function (the functions of
0-RE-2201 are listed in section V.D.1.b, "Functions of 0-RE-
22017).
(e) CCI-205 contains the administrative controls associated with changing

and approving the fixed setpoint.
1) The adjustable alarm and trip setpoint for 0-R1-2201
(1) General information

(a) This setpoint is an adjustahle setpoint. The adjustable setpoint is
calculated and adjusted prior to each release from the liquid waste
processing system.

) The adjustable setpoint is based on the specific activities of the
radionuclides present in the undiluted liquid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1).

(c) Whenever the adjustable setpoint is exceeded, discharges from the
hguid waste processing system will be manually suspended.

3 7 -
. As determined in accorgence with Attachment §,
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(d)

(e)

(f)

(h)

()
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See O1-17C, "Reactor Coolant Waste Processing System”, or Ol-17D,
"Miscellaneous Waste Processing System,” for a full list of operator
actions taken in response to this alarm.

The adjustable setpoint corresponds to the maximum concentration of
radionuclides anticipated or expected in discharges from the liquid
waste processing system.

The value for the adjustable setpoint is recorded on the liquid release
permit in accordance with Chemistry section procedures.

This alarm is not integral to the liquid release discharge monitor, as
purchased from the supplier.

This alarm is generated by the plant computer, which monitors output
from 0-R1-2201, and provides an alarm to plant operators when the
adjustable alarm and trip setpoint has been exceeded.

A value for the adjustable alarm and trip setpoint shall be calculated
prior 10 each release as shown below.

2) Calculating the adjustable setpoint for 0-R1-2201

{a)

The adjustable setpoint is based on the specific activities of the
radionuclides in the undiluted liguid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1), and
shail be calculated as shown below.

ADIUSTABLE SETPOINT FOR 0-RI1-2201

S

ad;

5

l.SOIE(Am)(e")*BkS]

Eqg. 5L

&)

1.5C

A

W

#

the adjustable alarm and trip setpoint for 0-RI-2201 (cpm)

a constunt, actually a safety factor, which allows for fluctuations in radiation monitor response

(unitless)

This safety factor helps ensure the release is not unnecessarily terminated due to (1) electronic
anomalies which cause spurious monitor responses, (2) statistical fluctuations in disintegration
rates, (3) statistical fluctuations in detector efficiencies, (4) errors associated with sample analysis,
or (5} errors associated with monitor calibrations ®

specific activity of radionuclide. i, in the undiluted waste stream (microcuries per milliliter)

. » The “anslysis errors" and “calibration errors” refer to errors which are within established guality assurance
et guality control limits,




o — e il et 4 e

Offsite Dose Calculation Manual Page 23 of 240

Revision 0

absolute detector efficiency for nuclide, i (cpm/microcuries per milliliter)

The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monitor.

an approximation of the detector background (cpm)

(3)

(%)

Documenting the adjustable alarm and trip setpoint for 0-R1-2201

(a) Whenever the adjustable setpoint is calculated, the specific values
chosen for each of the variables shall be documented in accordance with
approved chemistry section procedures (e.g.. CP-601).

Changing the adjustable alarm and trip setpoint for 0-R1-2201

(a) In all cases, the adjustable alarm setpoint shall be set to a value which is
less than or equal to the fixed setpoint.

) If the adjustable alarm and irip setpoint exceeds the maximum range of
the menitor, the setpoint shall be adjusted to a value which f= '« within
the normal operating range of the monitor.

() Chemistry section procedures (e.g., CP-601) contain administrative
controls associated with calculating and approving an adjustable
setpoint

(d) The calculated value for the adjustable setpoint shall be entered into the
plant computer prior to each release from the liquid waste processing
system

(e) Plant Operating Instructions (e.g., O1-17C and O1-17D) contain
administrative controls associated with entering the adjustable setpoint
into the plant computer.

i} The low radiation alarm for 0-R1-2201

{1)

2)

(3)

4)

This alarm is integral to the liquid release discharge monitor, as purchased from
the supplier.

The current value for the low alarm setpoint is specified in the CCNPP Alarm
Manual.

The low alarm setpoint may be used to determine the OPERABILITY of this
monitor (per Technical Specification 4.3.3.10, CHANNEL FUNCTIONAL
TEST).

The alarm generated by the low alarm setpoint may be used to terminate a
release in the event 0-RE-2201 fails {1.e., downscale failure or circuit failure) in
accordance with Technical Specification 4.3.3.10.
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(5) The low alarm setpoint calculations are not described in the ODCM.

(6) Changes to the low alarm setpoint are controlied by CCI-20S.

2. Steam Generator Blowdown Effiuent Radiation Monitors (1/2-RE-409%5)

¢l

General description of 1/2-RE-4095

(h number of radiation elements: one per unit

(2) Type of radiation elements: in-line scintillation detectors
(3) output: analog

4) Designations for radiation indicators

{4) 1-R1-4095

(b) 2-R1-4095
(S) units for radiation indicator: counts per minute
{6) supplier: Westinghouse

Functions of 1/2-RE-4095

(1) continuously measure the activity contained in steam generator blowdown
effluent line (Technical Specification 3.3.3.10)

(2} continuously indicate {via 1/2-R1-4095) the activity of liquids contained in the
steam generator blowdown effluent line (Technical Specification 3.3.3.10)

(3 alarm (via 1/2-R1-4095) prior 1o exceeding 10 CFR 20, Appendix B, Table 11,
Column 2 limits (per Technical Specification 3.11.1.1) (Note: A technical
evaluation shall be conducted to ensure compliance with UFSAR 10.2.2.4))

(4) automatically terminate steam generator blowdown releases to
UNRESTRICTED AREAS when the radiation indicator (1/2-R1-4095) exceeds
the fixed alarm setpoint

OPERABILITY of 1/2-RE-4095

(1) This monitor shall be operable (or have OPERABILITY) when it is capable of
performing its specified functi(m(s).9

{2) The functions of this monitor are listed in section (b) above.

. ’ Yechnical Specification 1.6
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d)

el

(3)

It should be noted that if the steam generator blowdown processing system heat
exchangers are bypassed, it 1s possible for blowdown flow to bypass 1/2-RE-
4095 It blowdown flow is allowed to bypass 1/2-RE-4095, the minimum
channels operability requirement of Specification 3.3.3.10 may not be satisfied.

Monitors egquivalent to 1/2-RE-4095

{1

(2)

(1

1/2-RE-4014 is normally considered the PRIMARY MONITOR for measuring
activity released via the steam generator biowdown processing system, and 1/2-
RE-4095 is normally considered the BACKUP MONITOR for measuring
activity released via the steam generator blowdown processing system.

In the event PRIMARY MONITOR (1/2-RE-4014) is inoperable or otherwise
unavailable, the BACKUP MONITOR (1/2-RE-4095) is able to fulfill the
measuring, indicating. and alarming functions normally provided by the
PRIMARY MONITOR

1/2-RE-4014, Steam Generator Blowdown Tank Radiation Monitor is
considered 10 be "equivalent” monitor 1o 1/2-RE-<4095 as specified below.

12-RE-3014. Steam Generator Blowdown Tank Radiation Monitor, is able to
perform measurement. indication, alarm, and solation functions (see
"Functions of 1/2-RE4014", section V.D.2 b) which Jimit the concentration of
radivactive materials released 1o UNRESTRICTED AREAS in accordance with
Technical Specification 3 11.1.1 as Jong as the following conditions are
satisfied:

{a) the OPERABILITY of 1/2-RE-4014 must be demonstrated in
accordance with Technical Specification 4.3.3.10, Table 3.3.13(1b),
and

(b) the blowdown jon exchangers are isolated {or the decontamination
factors for all radionuclides are verified to be greater than or equal 1o
one for the duration of the release), and

(c) the specific activities of radionuclides in the blowdown tank radiation
monitor are representative of the activities of the radionuclides in the
hlowdown effluent line

Radiological effiuent controls for 1/2-RE-4095

Steam generator blowdown releases via this pathway may continue if any une of
the following two conditions are satisfied (per Technical Specification
3.3.3.10).

(a) A steam generator blowdown monitor (either 1/2-RE-4095 or 1/2-RE-
4014) is OPERABLE (see section V.D.2.¢c, "OPERABILITY of 1/2-
RE-4053"; and section V.D .3 ¢, "OPERABILITY of 122-RE-4014")
AND the alarm and trip setpoint for this monitor is set to ensure the
concentrations of radioactive materials released in liguid effluents to
UNRESTRICTED AREAS are less than the concentrations specified in
10 CFR 20, Appendix B, Table 11, Column 2, or
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a grab sample is collected AND analyzed in accordance with the
provisions described below:

i)

i)

ii)

analysis shall determine EITHER the gross gamma activity or
gross beta activity of the sample

sampling and analysis shall be completed at least once per 12
hours if the specific activity of the steam generator blowdown is
greater than 0.01 microcaries ner gram IODINE DOSE
EQUIVALENT

sampling and analysis shall be completed at least once per 48
hours if the specific activity of the steam generator blowdown is
less than or equal 1o 0.01 microcuries per gram JODINE DOSE
EQUIVALENT

the LOWER LIMITS OF DETECTION (LLDs) for the gross
gamma and’/or gross beta analyses are in accordance with the
LLDs of Technical Specification 4.11.1.1.1

Surveillances for 1/2-RE-4095

(1)

Technical Specification 4.3 3.10 requires demonstrating the OPERABILITY of
1/2-RE-4095 by satistying the checks, calibrations, and tests listed below

{aj
{b)
(¢)

(d)

CHANNEL CHECK within the past 24 hours'®

SOURCE CHECK prior 1o each release

CHANNEL CALIBRATION within the past 18 months

CHANNEL FUNCTIONAL TEST within the past 6 six months

Setpoints for 1/2-R1-4095

(1)

(2)

There are three radiation alarm setpoints associated with the Steam Generator
Blowdown Effluent Radiation Monitor,

(a)

)

{c)

172-K1-4095 fixed high radiation alarm and automatic control trip

setpoint

1/2-R1-4095 adjustable plant computer high radiation alarm and manual
contro! trip setpoint

172-R1-4095 low radiation alarm setpoint

In order 10 simplify the setpoint terminology, eliminate ambiguity, and
minimize the possibility of misinterpretation, the ODCM will refer to these
setpoints as follows:
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. (a) The 1/2-R1-4095 fixed high radiation alarm and automatic control trip
setpoint will be referred 1o as the fixed setpoint.

) The 1/72-R1-4095 adjustable plant computer high radiation alarm and
manual control trip setpoint will be referred 10 as the adjustable
setpoint,

(c) The 1/2-R1-4095 low radiation alarm setpoint will be referred to as the
low setpoint.

(3) Each of these alarm setpoints are described below.
h) The fixed setpoint for 1/2-R1-4095
(1) General information

(@) This setpoint is considered to be a fixed alarm and trip setpoint. The
fixed setpoint is not adjusted for each release.

(h) Whenever the fixed setpoint is exceeded, discharges from the from the
stex - penerator blowdown processing system to UNRESTRICTED
AREAS will be automatically suspended.

(c) The fixed setpoint corresponds to the maximum concentration of
radionuclides allowed 1o liguid waste discharged from the steam

. generator blowdown processing system,

(d) The current value for the fixed setpoint i specified in the CCNPP
Alarm Manual

(e) The COCNPP Alarm Manual refers to this alarm and trip setpoint as the
1/2-R1-4095 Stezm Generator Blowdown Recovery High Alarm.

() This setpoint is integral to the steam generator blowdown discharge
monitor, as purchased from the manufacturer.

g The fixed setpoint is administratively controlied by CCI-205.

(h) The fixed alarm and trip setpoint shall be calculated as described
below

{2) Calculating the fixed serpoimt for 1/2-R1-4095

(a) The fixed alarm setpoint for 1/2-R1-4095 shall be calculated in

accoraance with equation 1L.
"

1t should be noted that the UFSAR (section 10.2.2.4) stetes, "the blowdown ligquid monitor has an slarm setpoint
selected to sllow an annua! sverage continuous blowdown past the monitor of 10 gom without exceeding one curie
discharged per year, excluging tritigm. "

Fer Technizal Specification 3.3.3.10.
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FIXED SETPOINT FOR 1/2-R1-4095

K.f{(Fd/Fn)fl(AM)(e.)]+Bkg} Eq. 1L"

the fixed alarm and trip setpoint for 1/2-R1-4095 (cpm)

a constant, actually a safety factor, which is the ratio of the CCNPP activity limit to the 10 CFR 20
MPC limit (unitless)

The safety factor chosen shall be less than or equal to 1.00. This ensures the fixed setpoint is
always less than or equal to the limits of 10 CFR 20.

A safety factor of 1.00 will yield a fixed setpoint which corresponds 10 1.0 MPC.
A safety factor of 0.500 will yield a fixed setpoint which corresponds to 0.5 MPCs.

It is recommended that a safety factor of 0.5 be used for calculating the fixed setpoint, however,
other values--not to exceed 1.00-may be used as directed by the General Supervisor Chemistry,

The use of a "safety margin” is in accordance with the provisions of NUREG-0133, section 4.1.1,
which states, "The alarm and trip setpoints ... should correspond to a value(s) which represents a
safe margin of assurance that the instantaneous liquid release Jimit of 10 CFR Part 20 is not
exceeded.”

This safety margin will prevent minor fluctuations in the nominal circulating water flow rate (and
other statistical aberrations) from adversely impacting the calculated fixed setpoint.

the dilution water flow rate (gpm) prior 1o the point of release to UNRESTRICTED AREAS

the dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimum salt water flow rate, and the maximum undiluted radwaste flow rate.

The dilution water flow rate shall be calculated in accordance with equation 2L,

DILUTION WATER FLOW RATE

F. +F +F Eq 2L

oW L u

F

w

= the minimum circulating water system flow rate necessary to conduct liquid releases

. " Eouation 1L has been oerived from NUREG-0133, Addendur, pape Ak-1.
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A minimum of two circulating water pumps per unit {one circulating water pump per conduit) shall
be operable when discharging liquid radwaste to outfail 001.

The flow rate of each circulating water pump is 200,000 gallons per minute.

Additional circulating water pumps may be required as specified in approved chemistry section
procedures.

If a release of liguid radwaste from the steam generator blowdown system is 1o be conducted using
less than minimum circulating water flow rate necessary to conduct liquid releases, the release shall
not be allowed until a2 new setpoint has been calculated and entered into 1/2-R1-4095.

the minimum salt water system flow rate necessary 1o release liquid radwaste

If the minimum salt water flow rate available for liquid releases is unknown, difficult 1o predict, or
may decrease during a liguid release, a minimum salt water flow rate of 0 gpm should be used when
calculating the fixed setpoint.

The maximum flow rate for one sait water pump is listed on Attachment 2.

If a release of liquid radwaste is 10 be conducted using Jess than the minimum salt water flow rate
necessary 1o conduct liquid releases, the release shall not be allowed until a new setpoint has been
calculated and entered into 1/2-R1-8095.

maximum undiluted radwaste flow rate (gpm)

Values of maximum undiluted radwaste flow rates for various waste streams are tabulated in
Antachments 2 and 3.

Since the steam generator blowdown flow rate (225 gpm maximum) is insignificant relative to the
circulating water flow rate (200,000 gpm per circulating water pump), the steam generator
hlowdown flow rate need not be considered when calculating the dilution water flow rate.

Since the maximum undiluted radwaste flow rate is used for calculating the fixed setpoint, a flow
setpoint is not required--for the flow measuring device in the effluent line-<t0 verify comphance
with Tecknical Specification 3.3.3.10.

specific activity limit for the release of radionuclide, i, 1o UNRESTRITTED AREAS (calculated in
accordance with 10 CFR 20, Appendix B, Table 11, Note 1 as described below; microcuries per
milliliter)

In ordz; o calculate 2 meaningful and accurate fixed setpoint, the specific radionuclides, i, chosen
for calculating the fixed setpoint should correspond to those DOMINANT AND LESS
L OMINANT RADIONUCLIDES found in TYPICAL RADWASTE RELEASES from COCNPP.

Avachm.nt § provides further guidance for determining which radionuclides, i, should be used o
calculate a fixed setpoint.

Values for A shall be calculated. as described below, for each DOMINANT RADIONUCLIDE
and for the wxfe ctive total of all LESS DOMINANT RADIONUCLIDE:S.
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SPECIFIC ACTIVITY LIMIT FOR EACH RADIONUCLIDE i

s * (£)(Ay,) Eq. 3L
f = a fraction which represents the relative activity contribution of nuclide i to the average total effluent
activity (unitless)
The average total effluent activity does not include tritium or dissolved and entrained noble gases.
This value mi;)‘ be obtained using the guidance provided on Attachment 5.
3 = absolute detector efficiency for nuchide, i (cpm/microcuries per milliliter)

A'I’Ln

The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monitor.

the sum of the total specific activities of all radionuclides found in 2 TYPICAL LIQUID
RADWASTE RELEASE (microcuries/cm”)

This value corresponds to 1 MPC

ATLr shall be calculated as shown below

TOTAL SPECIFIC ACTIVITY EQUIVALENT TO 1 MPC

P Eq. oL

the specific activity limit for radionuchde, 1, as obtained from 10 CFR 20, Appendix B, Table II,
For all the DOMINANT RADIONUCLIDESs found in TYPICAL RADWASTE EFFLUENTS, use
the value from 10 CFR 20. Appendix B, Table I, Column 2.

For each of the LESS DOMINANT RADIONUCLIDESs found in TYPICAL RADWASTE
EFFLUENTS, use 3E-8 microcuries per milliliter as the value for A (per 10 CFR 20, Appendix
the MPC limit (MPCs) for unrestricted areas

This value is based on the MPC limit from 10 CFR 20, Table Il, Note 1.

an approximation of the detector background (cpm)

L = ] 3
' Column 2 {microcuries/cm”)
B, Note 2)
i =
Bkg =
1%

This form.la has been d=rived from 10 CFR 20, Table 11, Notes 1, 2, and 3,
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. If the average background for 0-R1-2201 is insignificant relative to the calculated value of the fived
setpoint, the background count rate may be assumed to be zero.

(3) Documenting the fixed setpoint for 1/2-R1-4095

(a)

Whenever the fixed setpoint is calculated, the specific values chosen for
each of the variables shall be documented in accordance with CCI-205.

(4 Changing the fixed setpoint for 1/2-R1-4095

(2)

(b)

(e}

If the fixed setpoint calculated in accordance with equation 1L exceeds
the maximum range of the monitor, the fixed setpoint shall be adjusted
to a value which falls within the normal operating range of the monitor.

The fixed setpoint may be established at values Jower than the
maximum allowable setpoint, if desired.

A setpoint change should be initiated whenever any of the parameters
identified in equation 1L have changed.

The fixed setpoint should not be changed unless one of the following
occurs

i) the relative acti\'ny15 of any radionuclide in TYPICAL LIQUID
EFFLUENTS has changed by greater than 10%.

i) the minimum dilution water flow rate 1s not available for a
liquid release,

i) the values listed in 10 CFR 20, Table I, column 2 have
changed,
iv) the radiation monitor has been recently calibrated, repaired, or

otherwise aliered, or

V) the monitor is not conservative in its function (see section
V.D.2 b, “Functions of 1/Z-RE-4095").

CCl1-205 contains the administrative controls associated with changing
and approving the fixed alarm and trip setpoint.

1) The adjustable alarm and trip setpoint for 1/2-R1-4095

(N General information

. 1 )
5 Ar getermined in eccordance with Attachment 5,
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(2)

(a)

{b)

(©)

(d)

(e)

(f)

)

{i)
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This setpoint is an adjustable setpoint. The adjustable setpoint is
calculated and adjusted prior to each release from the steam generator
blowdown processing system.

The adjustable setpoint is based on the specific activities of the
radionuclides present in the undiluted liguid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1).

Whenever the adjustable setpoint is exceeded, discharges from the
steam generator blowdown processing system will be manually
suspended.

See OI-8A and the CCNPP Alarm Manual for a full list of operator
actions taken in response 1o this alarm.

The adjustable setpoint corresponds to the maximum concentration of
radionuchides anticipated or expected in discharges from the steam
generator biowdown processing system.

The value for the adjustable setpoint is recorded on the liquid release
permit in accordance with Chemistry section procedures.

This alarm is not integral to the steam generator blowdown effluent
monitor, as purchased from the supplier.

This alarm is generated by the plamt computer which monitors output
from 1/2-RI-4095, and provides an alarm to plant operators when the
adjustable alarm and trip setpoint has been exceeded.

A value for the adjustable alarm and trip setpoimt shall be calculated
prior to each release as shown below,

Calculating the adjustable setpoint for 1/2-RI-4095

(a)

The adjustable setpoint is based on the specific activities of
radionuclides in the undiluted liquid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1), and
shall be calculated as shown below.

ADJUSTABLE SETPOINT FOR 1/2-R1-4095

D

1.5012(;\.“)”.; + Bikg] Eq SL™

Where,

S = the adjustable alarm and trip setpoint for 1/2-R!-4095 (cpm)

oy

‘ % This formule may be derived from BUREG-D133, Addendum, page AR-1.
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Bkg

i

a constant, actually a safety factor, which allows for fluctuation in radiation monitor response
{unitless)

This safety factor helps ensure the release is not unnecessarily terminated due to (1) electronic
anomalies which cause spurious monitor responses, (2) statistical fluctuations in disintegration
rates, (3) statistical fluctuations in detector efficiencies, (4) errors associated with sample analysis,
or (§) errors associated with monitor calibrations.

specific activity of radionuclide, i, in the undiluted waste stream (microcuries per milliliter)
absolute detector efficiency for nuclide, i (cpm/microcuries per milliliter)

The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monitor.

an approximation of the detector hackground prior to initiating the liguid release (cpm)

(3) Documenting the adjustable setpoint, 1/2-R1-4095

{a) Whenever the adjustable setpoint is calculated, the specific values
chosen for each of the variables shall be documented in accordance with
approved chemistry section procedures.

(4) Changing the adjustable alarm and trip setpeint for 1/2-R1-4095

(a) If the adjustable setpoint exceeds the maximum range of the monitor,
the setpoint shall be adjusted to a value which falls within the normal
operating range of the monitor.

(b) In all cases, the ad ustable setpoint shall be set to a value which is less
than or equal to the fixed setpoint.

{c) Chemistry procedures contain administrative controls associated with
calculating and approving an adjustable setpoint.

{d) The calculated value for the adjustable setpoint shall be entered into the
plant computer prior to each release from the liquid waste processing
system,

(e} Plant Operating Instructions (e.g., OI-17C and Ol-17D) contain
administrative controls associated with entering the adjustable setpoimt
in the plant computer.

i)} The low setpoint for 172-R1-4095

. v The “analysis errors" and “calibration errors” refer to errors which are within establ ished quality sssurance
and guality control limits,
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(1)

(2)

(6)

This alarm is integral to the steam generator blowdown effluent monitor, as
purchased from the manufacturer.

The current value for the low alarm setpoint is specified in the CCNPP Alarm
Manual.

The low alarm setpoint may be used to determine OPERABILITY of this
monitor (per Technical Specification 4.3.3.10, CHANNEL FUNCTIONAL
TEST).

The low alarm setpoint may be used to terminate a release in the event 1/2-RE-
4095 fails (i.e., downscale failure or circuit failure).

Changes to the low alarm setpoint are controlled by CCI-205.

The ODCM does not address the calculations associated with the low alarm
setpoint.

3 Steam Generator Blowdown Tank Radiation Monitors {1/2-RE-4014)

a)

b)

Gene' »! description of 1/2-RE-4014

(1)
4
(3)

4

(&)

(7)

umber of radiation elements: one per unit
Type of radiation element: off-line scintillation detector
output. analog
Designations for radiation indicators
(a) 1-RI-4014
(b) 2-R1-4014
units for radiation indicator: counts per minute
supplier: Westinghouse

A 3 gallon per minute sample is cooled, passed through the detector, and
pumped back into the stram generator blowdown tank.

Functions of 1/2-RE-4014

(H

(23

(3)

continuously measure the activity contained in an off-line sample of the steam
generator blowdown tank (Technical Specification 3.3.3.10)

continuously indicate (via 1/2-R1-4014) the specific activity in an off-line
sample of the steam generator blowdown tank (Technical Specification
33310

alarm (via 1/2-R1-4014) prior to exceeding the 10 CFR 20, Appendix B, Table
I1. Column 2 limits (per Technical Specification 3.11.1.1) (Note: A technical
evaluation shall be conducted 10 ensure compliance with UFSAR 10.2.2.4.)
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. (4)

automatically terminate steam generator blowdown releases to
UNRESTRICTED AREAS when the radiation indicator (1/2-R1-4014) exceeds
the fixed alarm setpoint.

€) OPERABILITY of 1/2-RE-4014

(1)

2)

This monitor shall be operable (or have OPERABILITY) when it is capable of
performing its specified function(s)'®

The functions of this monitor are listed in section (b) above.

d) Monitors equivalent to 1/2-RE-4014

{3)

4)

1/2-Rii4014 is normally considered the PRIMARY MONITOR for measuring
activity released via the steam generator blowdown processing system, and 1/2-
RE-4095 is normally considered the BACKUP MONITOR for measuring
activity released via the steam generator blowdown processing system.

In the event PRIMARY MONITOR (1/2-RE-4014) is inoperable or otherwise
unavailable, the BACKUP MONITOR (1/2-RE-4095) is able 1o fulfill the
measuring, indicating, and alarming functions normally provided by the
PRIMARY MONITOR.

1/2-RE-4095, Steam Generator Blowdown Effluent Radiation Monitor,
performs measurement, indication, alarm, and isolation functions equivalent to
1/2-RE-4014 {see section V.D.3.b, "Function of 1/2-RE-4014"), unless 1/2-
RE-4095 15 bypassed as described below.

It should be noted that if the steam generator blowdown processing system heat
exchangers are bypassed, it is possible for blowdown flow to bypass 1/2-RE-
4095 (the steam generutor blowdown effluent radiation monitor). If blowdown
flow is allowed 10 bypass 1/2-RE-4095, the minimum channels operability
requirement of Specification 3.3.3.10 may not be satisfied (unless 1/2-RE-4014
is operable)

€) Radiological effluent controls for 1/2-RE-4014

(1)

Steam generator blowdown releases via this pathway may continue if any one of
the following two conditions are satisfied (per Technical Specification
3.3.3.10)

(a) A steam generator blowdown monitor (either 1/2-RE-4095 or 1/2-RE-
4014) is OPERABLE (see section V.D .2 ¢, "OPERABILITY of 1/2-
RE-4195"; and section V.D.3.c, "OPERABILITY of 1/2-RE4014")
AND the alarm and trip setpoint for this monitor is set to ensure the
concentrations of radioactive materials released in liquid effluents to
UNRESTRICTED AREAS are less than the concentrations specified in
10 CFR 20, Appendix B, Table 1, Column 2, or

. » Technical Specificetion 1.6
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a grab sample is collected AND analyzed in accordance with the
provisions described below:

1) analysis shall determine EITHER the gross gamma activity or
gross beta activity of the sample

i) sampling and analysis shall be completed at least once per 12
hours if the specific activity of the steam generator blowdown is
greater than 0.01 microcuries per gram IODINE DOSE
EQUIVALENT

iii) sampling and analysis shall be completed at least once per 48
hours if the specific activity of the steam generator blowdown is
less than or egual to 0.01 microcuries per gram JODINE DOSE
EQUIVALENT

i) the LOWER LIMITS OF DETECTION for the gross gamma
and/or gross beta analyses are in accordance with the LLDs of
Technical Specification 4.11.1.1.1

i Surveillances for 1/2-RE-4014

(1) Technical Specification 4.3.3 10 requires demonstrating the OPERABILITY of
1/2-RE-4014 by satisfying the checks, calibrations, and tests listed below

&

CHANNEL CHECK within the past 24 hours'®

(b) SOURCE CHECK prior to each release
() CHANNEL CALIBRATION within the past 18 months
(d) CHANNEL FUNCTIONAL TEST within the past 6 six months
g) Setpoints for 1/2-R1-4014
(1 There a three radiation alarm setpoints associated with the Steam Generator

Blowdown Tank Radiation Monitor

{a)

{b)

(c)

1/2-R1-4014 fixed high radiation alarm and automatic control trip
setpoint

1/2-R1-4014 adjustable plant computer high radiation alarm and manual
control trip setpoint

1/2-R1-4014 low radiation alarm setpuint

) In order to simplify the setpoint terminology, eliminate ambiguity, and
minimize the possibility of misinterpretation, the ODCM will refer to these
setpoints as follows:

. w Technicse! Specifications Table 1.2
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. (a) The 1/2-R1-4014 fixed high radiaticn alarm and automatic control trip
setpoint will be referred to as the fixed setpoint.

(b) The 1/2-RI-4014 adjustable piant computer high radiation alarm and
manual controi trip setpoint will be referred to as the adjustable
setpoint.

(c) The 1/2-R1-4014 low radiation alarm setpoint will be referred to as the
low setpoint.

(3) Each of these alarms is described below.
h) The fixed alarm and trip setpoint for 1/2-R1-4014
(1) General Information

(a) This alarm and trip setpoint is considered to be a fixed setpoint. The
svixed setpoint is not adjusted for each release.

{h) Whenever the fixed setpoint is exceeded, discharges from the steam
generator blowdown processing system to UNRESTRICTED AREAS
will be automatically suspended.

(c) The fixed setpoint corresponds to the maximum concentration of

. radionuclides allowed in liguid waste discharged from the steam
generator blowdown processing system. .

(d) The current value for the fixed alarm and trip setpoint is specified in the
CCNPP Alarm Manual

(e) The CONPP Alarm Manual refers to the fixed setpoint as the 1/2-RI-
4014 Steam Generator Blowdown High Alarm.

ify The fixed setpoint is integral 10 the liguid release discharge monitor, as
purchased from the manufacturer,

g The fixeu alarm and trip setpoint is administratively controlled by CCl-
208.

(h) The fixed alarm and trip setpoint shall be calculated as described
below® .

(2) Calculating the fixed alarm and trip setpoint for 1/2-Ri-4014

(a) The fixed alarm and trip setpoint for 1/2-R1~014 shall be calculated as

follows:
20

1t should be noted .hat the UFSAR (section 10.2.2.4) states, “the blowdown (iguid monitor has an alarm setpoint
selected to allow an annual sver.ge continuous blowdown past the monitor of 10 gpm without exceeding one curie
discharged per year, excluding tritium. ™

Per Technical Specification 3.3.3.10.
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FIXED ALARM AND TRIP SETPOINT FOR 1/2-RI-4014

s, < K“{(FdiFu)fl(AM)(ei)]-bBkg} Eq. 1L¥
Where,
5. = the fixed alarm and trip setpoint for 1/2-R1-4014 (cpm)
K, = @ constant, acwally a safety factor, which is the ratio of the CCNPP activity limit to the 10 CFR 20

MPC Limit (unitless)

The safety factor chosen shall be less than or equal to 1.00. This ensures the fixed setpoint is
always less than or equal 1o the limits of 10 CFR 20.

A safety factor of 1.00 will yield a fixed setpoint which corresponds to 1.0 MPC.
A safety factor of 0.500 will yield a fixed setpoint which corresponds to 0.5 MPCs.

It 1s recommended that a sarety factor of 0.5 be used for calculating the fixed setpoint, however,
other values--not to exceed 1.00--may be used as directed by the General Supervisor Chemistry,

The use of a "safety margin” is in accordance with the provisions of NUREG-0133, SECTION
4.1.1, which states, "The alarm and trip setpoints ... should correspond to a value(s) which
represents a safe margir of assvrance that the instantaneous liguid release limit of 10 CFR Part 20 is
not exceeded.”

This safety margin will prevent minor fluctuations in the nominal circulating water flow rate (and
other statisucal aberrations) from adversely impacting the calculated fixed setpoint.

F = the dilution water flow rate (gpm) prior to the point of release to UNRESTRICTED AREAS

The dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimum salt water flow rate, and the maximum undiluted radwaste flow rate.

The dilution water flow rate shall be calculated in accordance with eguation 2L.

DILUTION WATER FLOW RATE

F = F + F +F Eqg. 2L

d oW ™ U

F = the minimum circulating water system flow rate necessary to conduct liquid releases

ow

. " Equation 1L has been derived from BUREG-0133, Addendum, page A&-1.
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A minimum of two circulating water pumps per unit (one circulating water pump per conduit) shall
be operable when discharging liquid radwaste to outfall 00].

The flow rate of each circulating water pump is 200,000 gallons per minute.

Additional circulating water pumps may be required as specified in approved chemistry section
procedures.

If a release of liquid radwaste from the steam generator blowdown system is to be conducted using
Jess than minimum circulating water flow rate necessary to conduct liquid releases, the release shall
not be allowed until a pew setpoimt has been calculated and entered into 1/2-R1-4014.

the minimum salt water system flow rate necessary to release liquid radwaste

If the minimum salt water flow rate available for liquid releases is unknown, difficult to predict, or
may decrease during a liquid release, a minimum salt water flow rate of 0 gpm should be used when
calculating the fixed setpoint.

The maximu.~ flow rate for one salt water pump is listed on Attachment 2.

If a release of liquic *adwaste is 10 be conducted using less than the minimum salt water flow rate
necessary 1o conduct ligu'd releases. the release shall not be allowed until a new setpoint has been
calculated and entered into 1/2-RI-4014

maximum undiluted radwaste flow rate (gpm)

Values of maximum undiluted radwaste flow rates for various waste streams are tabulated in

-

Attachments 2 and 3.

Since the steam generator blowdown flow rate (225 gpm maximum) is insignificant relative to the
circulating water flow rate (200,000 gpm per circulating water pump), the steam generator
blowdown flow rate need not be considered when calculating the dilution water flow rate.

Since the maximum undiluted radwaste flow rate is used for calculating the fixed setpoint, a flow
setpoint is not required--for the flosw measuring device in the effluent line--to verify compliance
with Technical Specification 3.3.3.10.

specific activity limit for the release of radionuclide, i, to UNRESTRICTED AREAS (calculated in
accordance with 10 CFR 20, Appendix B, Table 11, Note 1 as described below,; microcuries per
miililiter)

In order to calculate a meaningful and accurate fixed setpoint, the specific radionuclides, i, chosen
for calculating the fixed setpoint should correspond to those DOMINANT AND LESS
DOMINANT RADIONUCLIDES found in TYPICAL RADWASTE RELEASES from CCNPP.

Attachment S provides further guidance for determining which radionuclides, i, should »e used to
calculate a fixed setpoint.

Values for A_ _ shall be calculated, as describad below. for each DOMINANT RADIONUCLIDE
and for the :olﬁr:clive total of all LESS DOMINANT RADIONUCLIDE:S.

|
WD S———



———— =y

Offsite Dose Calculation Manual Page 40 of 240

Revision 0

SPECIFIC ACTIVITY LIMIT FOR RADIONUCLIDE, i

A = (1)(A;,) Eq 3L
f = afracuon which represents the relative activity contribution of nuclide i 10 the average total effluent
activity (unitless)
The average total effluent activity does not include tritium or dissolved and entrained noble gases.
This value méy be obtained using the guidance provided on Attachment §.
A;,, = the sum of the total specific activities of all radionuclides found in a TYPICAL LIQUID

RADWASTE RELEASE (microcuries/cm”)
This value corresponds to 1 MPC

Calculate the value of ATLn as shown helow.

TOTAL SPECIFIC ACTIVITY CORRESPONDING TO | MPC AT THE SITE BOUNDARY

DT NINE £y o

AnLI -
1 =
. =
Bkg =

the specific activity limit for radionuclide, i, as obtained from 10 CFR 20, Appendix B, Table II,
Column 2 (microcuries/cm”)

For all the DOMINANT RADIONUCLIDEs found in TYPICAL RADWASTE EFFLUENTS, use
the value from 10 CFR 20, Appendix B, Table 11, Column 2.

For each of the LESS DOMINANT RADIONUCLIDE: found in TYPICAL RADWASTE
EFFLUENTS, use 3E-8 microcuries per milliliter as the value for A,  (per 10 CFR 20, Appendix
B, Note 2).

the MPC limit (MPCs) for unrestricted areas

This value is based on the MPC limit from 10 CFR 20, Table II, Note 1.

absolute detector efficiency for nuclide, i (cpm/microcuries per milliliter)

The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monitor.

an approximation of the detector background (cpm)

. o This formula has been derived from 10 CFR 20, Table 11, Notes 1, 2, end 3.
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. If the average background for 0-R1-2201 is insignificant relative to the calculated vaiue of the fixed
setpoint, the background count rate may be assumed to be zero.

(3) Documenting the fixed setpoint for 1/2-R1-4014

(a) Whenever the fixed setpoint is calculated, t'ie specific values chosen for
each of the variables shall be documented i accordance with CCl1-205.

4) Changing the fixed setpoint for 1/2-RI-4 ..«
(@) If the fixed setpoint calculated in accordance with equation 1L exceeds
the maximum range of the monitor, the fixed setpoint shall be adjusted
10 a value which falis within the normal operating range of the monitor.

(b) The fixed alarm setpoint may be established at values iower than the
maximum allowable setpoint, if desired.

(c) A setpoint change should be initiated whenever any of the parameters
identifiad in equation 1L (identified in this section of the ODCM) have
changed.

(d) The fixed setpoint should not be changed unless one of the following

. oceurs:

the relative activityz‘ of any radionuclide in TYPICAL LIQUID
EFFLUENTS has changed by greater than 10%,

i) the minimum dilution water flow rate is not available for a
liquid release,

1) the values listed in 10 CFR 20, Table 11, column 2 have
changed.

wv) the radiation monitor has been recently calibratad, repaired, or
otherwise altered, or

v) the monitor is not conservative in its function (see section |
V.D.3 b, "Functions of 1/2-RE-4014").

(e) CC1-205 contains the administrative controls associated with changing
and approving the fixed setpoint.

i) The adjustable alarm and trip setpoint for 1/2-R1-4014 !

(1) General information

24 ]
. As determingd 1n gccordance with Attachment 5.
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. (a)

(b)

(d)

(e}

(f)

(g)

. (h)

(i)
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This setpoint is an adjustable setpoint. The adjustable setpoint is
calculated ard adjusted prior to each release from the steam generator
blowdown processing system.

The adjustable setpoint is based on the specific activities of the
radionuclides present in the undiluted liquid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1).

Whenever the adjustable setpoint is exceeded, discharges from the
steam penerator blowdown processing system will be manually
suspended.

See OI-BA and the CCNPP Alarm Manual for a full list of operator
actions taken in response 1o this alarm.

The adjustable setpoint corresponds to the maximum concentration of
radionuchides anticipated or expected in discharges from the steam
generator blowdown processing system.

The value for the adjustable setpoint is recorded on the liquid release
permit in accordance with Chemistry section procedures.

This alarm is not integral to the steam generator blowdown tank
radiation monitor, as purchased from the supplier.

This alarm is generated by the plam computer which monitors output
from 1/2-R1-4014, and provides an alarm to plant operators when the
1/2-R1-4014 adjustable setpoint has been exceeded.

A value for the adjustable alarm and trip setpoint shall be calculated
prior 10 each release as shown below

(2) Calculating the adjustable setpoint for 1/2-R1-4014

{a)

The adjustable alarm and trip setpoint is based on the specific activity
of the radionuclides in the undiluted liguid waste (as determined by
radiochemical analysis per Technical Specification 4.11.1.1.1), and the
alarm and trip setpoint is calculated as shown below,

ADJUSTABLE ALARM AND TRIP SETPOINT FOR 1/2-R1-4014

S < LSO[f(Aw)(e.) + Bkg) Eq SL®

S = the adjustable alarm and trip setpoint for 1/2-R1-4014 (cpm)

wd)

. - Equation 5L has been derived from NUREG-0133, Addendum, page AR-1.
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. 1.50 = aconstant, actually a safety factor, which allows for fluctuation in radiation monitor response
(unitless)

This safety factor helps ensure the release is not unnecessarily terminated due to (1) electronic
anomalies which cause spurious monitor responses, (2) statistical fluctuations in disintegration
rates, (3) statistical fluctuations in detector efficiencies, (4) errors associated with sample analysis,
and (5) errors associated with monitor calibrations.

A = specific activity of radionuclide, i, in the undiluted waste stream (microcuries per milliliter)

e = absolute detecior efficiency for nuclide, i (cpm/microcuries per milliliter)
The detector efficiency for each radionuclide may be calculated from data collected during
calibration of the radiation monitor.

Bkg = an approximation of the detector background (cpm)
(3) Documenting the adjustable setpoint for 1/2-R1-4014
(a) Whenever the adjustable setpoint is calculated, the specific values
chosen for each of the variables shall be documented in accordance with
approved chemistry section procedures.
. (4) Changing the adjustable setpoint for 1/2-R1-4014

(a) If the adjustable setpoint exceeds the maximum range of the monitor,
the setpoint shall be adjusted 10 a value which falls within the normal
operating range of the monitor

(b) In all cases, the adjustable setpoint shall be set to a value which is less
than or equal to the fixed setpoint.

{c) Chemistry procedures contain administrative controis associated with
calculating and approving an adjustable setpoint

(d) The calculated value for the adjustable setpoint shall be entered into the
plant computer prior to each release from the liquid waste processing
system

@) Plant Operating Instructions (e.g., OI-17C and Ol-17D) contain
administrative controls associated with entering the adjustable setpoint
in the plant computer.

i The low alarm setpoint for 1/2-RI1-4014

. 2 The "anslysis errors” and “calibration errors" refer to errors which are within establ ished gual ity assursnce
end quaelity control Limits.
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(1) This alarm 1s integral 1o the steam generator biowdown tank monitor, as
purchased from the manufacturer.

2) The current value for the low alarm setpoint is specified in the CCNPP Alarm
Manual.

3) Changes 10 the low alarm setpoint are controlled by CCI-205.

4) The ODCM does not address the calculations associated with the low alarm
setpoint.

E. Limits On Radionuclide Concentrations In Liguid Effluents

o

Introduction

a) 10 CFR 20. Appendix B, specifies concentration limits associated with the release of
radioactive materials 10 UNRESTRICTED AREAS

b) Radiclogical effluent controls have been established to implement the requirements of
10 CFR 20.

¢) These radiological effluent controls are described below

Radiological Effluemt Controls

a) The concentration of radioactive material released in liguid effluents 10
UNRESTRICTED AREAS shall be limited to the concentrations specified in 10 CFR
20, Appendix B, Table I, Column 2 for radionuclides other than dissolved or entrained
noble gases (per Technical Specification 3.11.1.1).

b) It should be noted that NUREG-0133 specifies that the concentration of radioactive
materials in higquid effluents to UNRESTRICTED AREAS shall be limited 1o 2 E-4
microcuries per milliliter for dissolved or entrained noble gases, this control has not
been incorporated into the CONPP Technical Specifications, and as a result, the ODCM
does not include calculations for same.

) The routine surveillances which are performed to verify compliance with these
radiological effluent controls are described below.

Surveillance Requirements
a) Routine surveillances for BATCH releases

() Sample each "BATCH" of radioactive liquid waste prior 1o its release (per
Technical Specification 4.11.1.1.1).

2) Determine the concentrations of principle gamma emitters (including, but not
limited 1o, Mn-54, Fe-59, Co-58, Co-60, Zn-65, Cs-134, Cs-137, Ce-141, |-
131, M0o-99, and Ce-144) in the "BATCH" sample, prior to the "BATCH"
release (per Technical Specification 4.11.1.1.1).

(3) Determine the concentration of tritium contained in a2 monthly COMPOSITE
sample at least once per month (per Technical Specification 4.11.1.1.1).
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. 4 Determine the concentrations of Sr-89 and Sr-90 contained in a quarterly
COMPOSITE sample at least once per quarter (per Technical Specification
4.11.1.1.1).

(S) Calculate the concentrations of radionuclides in the recciving waters at the point

the liguid radioactive waste is released to UNRESTRICTED AREAS (per
Technical Specification 4.11.1.1.2).

b) Routine surveillances for CONTINUOUS releases

(1) Sample CONTINUOUS releases of radioactive liquid waste at Jeast once per
month (per Technical Specification 4 | 1 1)

(2) Determine the concentrations of principle gamma emitters (including, but not
limited to, Mn-54. Fe-59, Co-58, Co-60, Zn-65, Cs-134, Cs-137, Ce-141, |-
131, M0-99, and Ce-144) in the undiluted, CONTINUOUS waste stream
sample (per Technical Specification 4.11.1.1.1)

(3) Calculate the concentrations of radionuclides in the receiving waters at the point
the liguid radioactive waste is released to UNRESTRICTED AREAS (per
Technical Specification 4.11.1,1.2)

4 Responsible Plant Organizations
a The Chemistry Section is responsible for performing the sampling. analysis, and
calculations required by the above surveillances.
b) These conditions which initiate the required surveillances are contained in the following
section
5 Initiating Conditions

a) The surveillances for BATCH releases shall be performed prior to each BATCH
release”” and may be performed more often as specified in approved chemistry section
procedures

b) The surveillances for CONTINUOUS releases shall be performed at least monthl)
(until the CONTINUQUS release has been terminated) and, if activity is identified®® in
the CONTINUOUS waste stream, the surveillances may be pedcvrmed more often as
specified in approved chemistry section procedures

6 Calculation Methodology
a) At CONPP. there are two methodologies for calculating the concentrations of

radionuclides in the receiving waters, at the point of release to UNRESTRICTED
AREAS, resulting from the discharge of liguid waste.

27 .
Per Technical Specificetron &.91.1.9.1,

28

. Per Technicel Specification 4.9%.%.9.1.
' 2%

The LOWER LIMITS OF DETECTION shail conform to Technical Specificetion £.17.1.1.1, Teble 4.11-9,
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b)

(1

(2)

(3)
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The rigorous method shall be used IF a computer system and the appropriate
software are available.

The simplified method may be used IF a computer system and the appropriate
software are NOT available.

These methods, as well as additional supporting information, are presented in
the following sections.

Rigorous method

(L)

(2)

Solution of the following equation may prove 100 rigorous for routine use
unless a computer system and appropriate software are available.

If a computer system and the appropriate software are available, ensure the
concentrations of radionuclides in UNRESTRICTED AREAS are less than one
MPC by verifying the following ineguality is true:

LIMIT ON CONCENTRATIONS OF RADIONUCLIDES IN UNRESTRICTED AREAS (RIGOROUS

METHOD)
I F > 30
(Fude}Y(Aw/Alu)_S_l Egq. 6L
e = the minimum dilution water flow rate (gpm) prior to the point of release to UNRESTRICTED
AREAS

The dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimum salt water flow rate, and the maximum undiluted radwaste flow rate.

The dilution water flow rate shal! be calculated in accordance with equation 2L.

DILUTION WATER FLOW RATE

¥

e

F

e

e | Eq. 2L

Lw

= the minimum circulating water system flow rate necessary 10 conduct liquid releases

A minimum of two circulating water pumps per unit (one circulating water pump per conduit) shall
be operable when discharging liquid radwaste to outfall 00]

The flow rate of each circulating water pump is 200,000 gallons per minute.

‘. 30 caustion 60 has beeh derived ¥ram 10 LR 20, Apoendix B, Table 11, Wote 1,
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Additional circulating water pumps may be required as specified in approved chemistry section
procedures.

the minimum salt water system flow rate necessary to release liquid radwaste

If the minimum salt water flow rate available for liquid releases is unknown, difficult to predict, or
may decrease during a liquid release, a minimum sait water flow rate of 0 gpm should be used when
calculating the fixed setpoint.

The maximum flow rate for one salt water pump is listed on Attachment 2.

If a release of liquid radwaste is to be conducted using less than the minimum salt water flow rate
necessary to conduct liquid releases, the release shall not be allowed until 2 new radiation monitor
setpoint has been calculated approved.

maximum undiluted radwaste flow rate (gpm)

Values of maximum undiluted radwaste flow rates for various waste streams are tabulated in
Attachments 2 and 3.

the specific activity limit ﬁ;r radionuclide, 1, as obtained from 10 CFF 20, Appendix B, Tabie I,
Column 2 {microcuries/cm”)

the specific activity of nuclide, 1, in the undiluted liquid radwaste (microcuries per milliliter)
the MPC limit (MPCs) for unrestricted areas

This value 15 based on the MPC iimit from 10 CFR 20, Table 11, Note

¢) Simplified method

{1) Whenever a computer system and appropriate software are unavailable to
perform the rigorous calculations described in the previous section, ensure the
concentrations of radionuclides in UNRESTRICTED AREAS are less than one
MPC by verifying the foilowing inequality is true.

LIMIT ON CONCENTRATIONS OF RADIONUCLIDES IN UNRESTRICTED AREAS (SIMPLIFIED

METHOD)

(F,11(F ) (A (KO LA, <1 Eg. 7L*'

n

this sgustion has been derived from 10 CFR 20, Appendix B, Table 131, Note 1,



Offsite Dose Calculation Manual Page 48 of 240

Revition 0

F = maximum undiluted radwaste flow rate (gpm)

Values of maximum undijuted radwaste flow rates for various waste streams are tabulated in
Attachments 2 and 3.

the minimum dilution water flow rate (gpm) prior “. the point of release to UNRESTRICTED
AREAS

The dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimurm salt water flow rate, and the maximum undiluted radwaste flow rate.

DILUTION WATER FLOW RATE

F + F <+ F Eq. 2L

>
|

>
U]

the minimum circulating water system flow rate necessary to conduct liquid releases

A minimum of two circulating water pumps per unit {(one circulating water pump per conduit) shall
be operable when discharging hquid radwaste to outfall 001,

The flow rate of each circulating water pump is 200,000 galions per minute.

Additional circulating water pumps may be required as specified in approved chemistry section
procedures

the minimum salt water systein flow rate necessary to release liquid radwaste

If the minimum salt water flow rate available for liquid releases is unknown, difficult to predict, or
may decrease during a liguid release, a minimum salt water flow rate of 0 gpm should be used when
calculating the fixed setpoint.

The maximum flow rate for one salt water pump is listed on Attachment 2.

If a release of liguid radwaste is to be conducted using less than the minimum salt water flow rate
necessary 10 conduct liquid releases, the release shall pot be allowed until a new radiation monitor
setpoint has been calculated approved.

the specific activity limit for 1-131 corresponding 1o the limiting concentration specified in 10 CFR
20, Appendix B, Table 11, Column 2

This value 1s 3E-7 microcuries per milliliter,

the specific actuvity of nuclide, i, in the undiluted liquid radwaste (microcuries per milliliver)

i s LW
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of

= g constant, actually a safety factor, which is the ratio of the CCNPP activity limit to the activity

limit of 10 CFR 20, Appendix B, Table I, Column 2, (unitless) (per Technical Specification
311D

The safety factor chosen shall be less than or equal to 1.00. This ensures the activity is always less
than or equal 1o the activity limit of 10 CFR 20, Appendix B, Table II, Column 2.

A safety factor of 1.00 will yield a activity which corresponds to the 10 CFR 20, Appendix B,
Table 11, Column 2 activity limit.

A safety factor of 0.500 will yield an activity which corresponds to one-half the activity limit of 10
CFR 20, Appendix B, Table 11, Column 2.

It is recommended that a safety factor of 1.0 be used for calculating the activity, however, other
values--not 1o exceed 1.00--may be used as directed by the General Supervisor Chemistry.

The particular value selected for the safety factor is somewhat arbitrary, however a safety factor
does provide plant personnel with a degree of administrative control over the use of simplified
equations for generating radioactive liquid release permits. This administrative control is designed
to minimize the possibility of violating 10 CFR 20, Appendix B, Table 11, Column 2 limits
whenever simplifying assumptions are used.

The use of a safety factor is consistent with 10 CFR 20.1(c) which states that the licensees should,
"... in addition 1o complying with the limits set forth in this part [10 CFR 20], make every
reasonable effort 10 maintain radiation exposures, and releases of radioactive materials in effluents
to UNRESTRICTED AREAS, as low as is reasonably achievable.”

This safety factor has been included in equation 7L to account for any potential nonconservatism
associated with applyving the 1-131 MPC limit to all radicnuclides identified in the liquid release.
Such nonconservatism could conceivable be present whenever radionuclides which have an MPC
value higher than the 1-131 MPC limit are present in a liquid release.

d) Once the rigorous or simplified calculations have been completed, the calculation
results are compared to the applicable limits and corrective actions are initiated as
described below

Corrective Actions

aj Chemistrv Section surveillance procedures (e.g., CP-212) shall contain/and or reference
administrative and/or Technical Specification limits for concentration of radionuclides
in liquid effluents and shall specify corrective actions 1o be initiated when these limits
are exceeded.

b) Refer to Technical Specification Technical Specification 3.11.1.1 for actions to be taken
in the event the concentrations of radionuclides in UNRESTRICTED AREAS exceed
one MPC.
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Limits On Cumulative Total Body Doses And Cumulative Organ Doses For Liquid Effiuents

L% ]

Introduction

a)

b)

c)

Appendix I to 10 CFR 50 specifies total body dose limits and organ dose limits
associated with the release of radioactive liquids to UNRESTRICTED AREAS.

Radiological effluent controls have heen established to implement the requirements of
10 CFR 50, Appendix 1.

These radiological effluent controls are described below.

Radiological Effluent Controls

a)

<)

The total body dose to MEMBERS OF THE PUBLIC, from liquid waste discharged to
UNRESTRICTED AREAS, shall be less than 3 mrems per calendar quarter and 6
mrems per calendar year (Technical Specification 3.11.1.2).

The organ doses to MEMBERS OF THE PUBLIC, from liguid waste discharged to
UNRESTRICTED AREAS, shali be less than 10 mrems per calendar quarter and 20
mrems per calendar year (Technical Specification 3.11.1.2).

The routine surveillances which are performed to verify compliance with these
radiological effluent controls are described below.

Surveillance Requirement(s)

)

b)

Cumulative total body doses to MEMBERS OF THE PUBLIC in UNRESTRICTED
AREAS--for the current calendar month, the calendar quarter, the current calendar
vear, and the previous 92 days--shall bz calculated, in accordance with equation 8L, at
least once per 60 days (per Technical Specification 4.11.1.2 and 4.11.1.3),

Cumulative organ doses to MEMBERS OF THE PUBLIC in UNRESTRICTED
AREAS--for the current calendar month, the current calendar quarter, the current
calendar year, and the previous 92 days--shall be calculated, in accordance with
eguation 8L, at least once per 60 days (per Technical Specification 4 11.1.2 and
4.11.1.3).

Responsible Plant Organizations

a)

Tie Chemistry Section is responsible for performing the surveillances, listed above,
waenes er the appropriate initiating conditions, listed below, are present.

Initiating Conditions

aj

b)

Perform the surveillances, listed above, at least once per 60 days (per Technical
Specification 4.11.1.2).

For BATCH releases, perform the surveiliances, listed above, prior to each BATCH
release of radioactive hguid waste in accordance with approved chemistry section
procedures.
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(1) Solution of the following equation may prove 100 rigorous for routine use
unless a computer system and appropriate software are avaiiable.

(2) If a computer system and the appropriate sofiware are available, the dose
commitments due to each release of radioactive liquid to an UNRESTRICTED
AREA shall be calculated in accordance with the following eguation:

DOSE TO THE TOTAL BODY OR ORGAN, o, FROM A LIQUID RELEASE (RIGOROUS EQUATION)

D = 1",’1“"0”..”}2*‘%“%” Eq.91%
Where,
F, = minimum dilution water flow rate (gpm) prior to the point of release to UNRESTRICTED AREAS

The dilution water flow rate is actually the sum of the minimum circulating water flow rate, the
minimum salt water flow rate, and the maximum undiluted radwaste flow rate.

The dilution water flow rate shall be calculated in accordance with equation 2L.

. DILUTION WATER FLOW RATE

Fo= F +F 4+ F Eq. 2L

d Ve [T G

= minimum circulating water system flow rate necessary 1o conduct liquid releases

A minimum of two circulating water pumps per unit (one circulating water pump per conduit) shall
be operable when discharging liguid radwaste to outfa!l 001,

The flow rate of each circulating water pump is 200,000 gallons per minute.

Additional circulating water pumps may be required as specified in approved chemistry section
procedures.

minimum salt water system flow rate necessary 1o release liguid radwaste

If the minimum salt water flow rate available for liguid releases is unknown, difficult to predict, or
may decrease during a liquid release, a minimum salt water flow rate of O gpm shouid be used when
calculating the fixed setpoint

The maximum flow rate for one salt water pump is listed on Antachment 2.

r‘.ss

Equstion P hes been derived from WUREG-0133, 4.3,
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If a release of liguid radwaste is to be conducted using less than the minimum salt water flow rate
necessary to conduct liquid releases, the release shall not be allowed until a new radiation monitor
setpoint has been calculated approved.

F = maximum undiluted radwaste fiow rate (gpm)

Values of maximum undiluted radwaste flow rates for various waste streams are tabulated in
Attachments 2 and 3.

A = volume of undiluted radwaste (gallons)
A = specific activity of nuclide, i, ir the undiluted liquid radwaste (microcuries per milliliter)
'S it

liguid release dose factor for nuclide, i, and orgain, o (mrem/hr per microcurie/ml)
The liquid release dose factors for principal gamma and beta emitters are listed in Attachment 6.

The liguid release dose factors for principal gamma and beta emitters were obtained in accordance
with the methodology of NUREG-0133, section 4.3.1 ({for salt water sites).

60 = aconstant, the number of minutes per hour

. (3) In the event a computer system is unavailable, a simplified equation may be
used to calculate the total body and organ dose commitments due to individual
liguid releases

(4) The simplified method is presented below.
d) Simplified methods

(1) Whenever a computer system is unavailable to perform the rigorous total body
dose calculations described in the previous section, the total body dose
commitments--due to each release of radioactive liguid to an UNRESTRICTED
AREA--may be calculated in accordance with equation 10L.

) Whenever a computer system is unavailable to perform the rigorous organ dose
calculations described in the previous section, the dose commitments--to the
maximum exposed organ, due to each release of radioactive liguid to an
UNRESTRICTED AREA--may be calculated in accordance with equation 10L.

TOTAL BODY DOSE FROM A LIQUID RELEASE (SIMPLIFIED EQUATION)

B - !l(58.6)(\’“))/I(K,,)(F‘,)}}2/\‘“ Eq. 10L%

th
@ .

Egustions 10L has been derived from NUREG-0133, 4.3,
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D = dose commitment, to the total body, due to each release of radioactive liquid to an
UNRESTRICTED AREA

S8 6 = aconversion constant which includes:

1) 1.33E4 mrem/hr per microcurie/ml (the dose factor for Cs-134 to the lower gastrointestinal
tract)

2) 1.000 hri60 00 min
3) 1.000 gallons/3.78S liters '
Y = wvolume of undiluted radwaste (liters)

K = g constant, actually a safety factor, which is the ratio of the CCNPP total body dose limit to the
total body dese limit of Specification 3.11.1.2, (unitless)

The safety factor chosen shall be less than or equal 1o 1.00. This ensures the total body Jose is
always less than or equal 10 the total body dose limit of Specification 3.11.1.2.

A safety factor of 1.00 will yield a total body dose which corresponds to the total body dose limit of
Specification 3.11.1.2,

A safety factor of 0.500 will yield an total body dose which corresponds to one-half the total body
dose limit of Specification 3.11.1.2.

It is recommended that a safety factor of 1.0 be used for calculating the total body dose, however, 1
other values—not to exceed 1.00--may be used as directed by the General Supervisor Chemistry. |

The particular value selected for the safety factor is somewhat arbitrary, however a safety factor
does provide plant personnel with a degree of administrative control over the use of simplified
equations for generating radioactive liguid release permits. This administrative control is designed
10 minimize the possibility of violating Technical Specification 3.11.1.2 when simplifying
assumptions are used.

The use of a safety factor is consistent with 10 CFR 20.1(c) which staies that the licensees should,
*... in addition to complying with the limits set forth in this part [10 CFR 20}, make every f;
reasonable effort to maintain radiation exposures, and releases of radioactive materials in effluents

to UNRESTRICTED AREAS, as low as is reasonably achievable "

This safety factor has been included in equation 101 to account for any potential nonconservatism
associated with applying the Cs-134 gastrointestinal dose conversion factor to all radionuciides
identified in the liguid release. Such nonconservatism could conceivable be present whenever
radionuclides having a dose conversion factor greater than that of Cs-134 are present in a liquid
release.

F = minimum dilution water flow rate (gpm) prior 1o the poi