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CHAPTER 12.0

SPECIAL NOTE

Until the Unit 2 & 3 Radiological Effluent Technical Specifications have been approved by the
Nuclear Regulatory Commission, the requirements of the Technical Specifications shall take
precedence over this chapter, should any differences occur
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120 RADIOLOGICAL EFFLUENT TECHNICAL STANDARDS
121 DEFINITIONS

1

10.

- Ehall be the injection of a simulated
signal into the channel as close to the sensor as practicable to verify operability
including alarm and/or trip functions.

Rose Equivalent 1-131 - That concentration of 1-131 (microcurie/gram) which alone
would produce the same thyroid dose as the quantity and isotopic mixture of 1-131,
=132, 1-133, 1-134, and 1-135 actually present. The thyroid dose conversion factors
used for this calculation shall be those listed in Table Ill of TID -14844, “Calculation of
Distance Factors for Power and Test Reactor Sites”.

Hot Standby - Hot standby means operation with the reactor critical, system pressure
less than 600 psig, the main steam isolation valves closed.

Immediate - immediate means that the required action will be initiated as soon as
practicable considering the safe operation of the unit and the importance of the required
action,

Instrument Calibration - An instrument calibration means the adjustment of an
instrument signal output so that it corresponds, within acceptable range and accuracy,
to a known value(s) of the parameter which the instrument monitors. Calibration shall
encompass the entire instrument, inciuding actuation, alarm, or trip.

instrument Check - An instrument check is qualitative determination of acceptable
operability by observation of instrument behavior during operation. This determination
shall include. where possible, comparison of the instrument with other independent
instruments measuring the same variable.

Instrument Functiona! Test - An instrument functional test means the injection of a
simulated signal into the instrument primary sensor to verify the proper instrument
response alarm and/or initiating actien.

Member of the Public - an individual in a controlied or unrestricted area. However, an
individual is not a member of the public during any period in which the individual
receives an occupationai dose.

Mode - The reactor mode is that which is established by the mode-selector-switch.

The Offsite Dose Calculation Manual (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses regulating from radioactive gaseous
and liquid effluents, in the calculation of gaseous and liquid effluent monitoring
Alarm/Trip Setpoints, and in the conduct of the Environmental Radiological Monitoring
Program. The ODCM

121
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121 DEFINITIONS (Cont'd)

1%

12.

13.

14

15.

16.

shall also contain (1) the Radioactive Effluent Controls and Radiological Environmental
Monitering Programs described in Section 12.5 and (2) descriptions of the information
that should be included in the Annual Radiological Environmental Operating and
Radioactive Effluent Release Reports required by Sections 126.2.2.1 and 126.2.1.

Qpetable - A system, subsystem, train, component or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified function(s). Implicit in
this definition shall be the assumption that all necessary attendant instrumentation,
controls, @ normal and an emergency electrical power source, cooling or seal water,
lubrication or other auxiliary equipment that are required for the system, subsveiem,
train, component or device to perform its function(s) are also capable of performing their
related support function(s).

Qperating - Operating means that a system, subsystem, train, component or device is
performing its intended function in its required manner.

Operating Cycle - Interval between the end of one refueling outage and the end of the
subsequent refueling outage.

The Process Control Program (PCP) shall contain the current formulas, sampling,
analyses, lest, and determinations to be made to ensure that processing and packaging

of solid radioactive wastes based on demonstrated processing of actual or simulated
wet solid wastes will be accomplished in such a way as to assure compliance with 10
CFR Parts 20, 61, and 71, State regulations, burial ground requirements, and other
requirements governing the disposal of solid radioactive waste.

Rated Thermal Power - Rated thermal power means a steady-state power level of 2527
thermal megawatts.

Reactor Power Operation - Reactor power operation is any operation with the mode
switch in the "Startup/Hot Standby” or "Run” position with the reactor critical and above
1% rated thermal power.

Startup/Hot Standby Mode - In this mode, the reactor protection scram trips,
initiated by condenser low vacuum and main steamline isolation valve closure,
and by-passed when reactor pressure is less than 600 psig; the low pressure
main steamiine isolation valve closure trip is bypassed, the reactor protection
system is energized with IRM neutron-monitoring system trips and control rod
withdrawal interlocks in service.

2 Run Mode - In this mode, the reactor protection is energized with APRM
protection and RBM interlocks in service.
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12.1 DEFINITIONS (Cont'd)

57

18.

18.

20.

21.

Reactor Vessel Pressure - Uniess otherwise indicated, reactor vessel pressures listed in
the RETS are those measured by the reactor vessel steam space detector.

Refueling Outage - Refueling outage is the period of time between the shutdown of the
unit prior to a refueling and the startup of the plant subsequent to that refueling. For
the purpose of designating frequency of testing and surveillance, a refueling outage
shall mean a regularly scheduled refueling outage, however, where such outages occur
within 8 months of the completion of the previous refueling outage, the required
surveillance testing need not be performed until the next regularly scheduled outage.

Shutdown - The reactor is in a shutdown condition when the reactor mode switch is in
the shutdown mode position and no core alterations are being performed. When the
mode switch is placed in the shutdown position a reactor scram is initiated, power to the
ceatrol rod drives is removed, and the reactor protection system trip systems are
de-energized.

1. Hot Shutdown means conditions as abowe with reactor coolant temperature
greater than 212°F.

- Cold Shutdown means conditions as above with reactor coolant temperature
- equal to or less than 212° F,

Source Check - The qualitative assessment of instrument response when the sensor is
exposed to a radioactive source.

Surveillance Interval - Each surveillance requirement shall be performed within the
specified surveillance interval with a maximum allowable extension not to exceed 25%
of the surveillance interval. .

- Actual - Refers to using known release data to project the dose to the public for
the previous month. These data are stored in the database and used to
demonstrate compliance with the reporting requirements of Chapter 12.

2. Projected - Refers to using known release data from the previous month or

estimated release data to forecast a future dose 1o the public. These data are
NOT incorporated into the database.

12-3



FOR INFORMATION ONLY ™ "l 1984

TABLE 12.1-1

SURVEILLANCE FREQUENCY NOTATION

NOTATION EREQUENCY
S At least once per 8 hours
D At least once per 24 hours
) At least once per 72 hours
W At ieast once per 7 days
M At least once per 31 days
Q At least once per 92 days
SA At least once per 184 days
‘A At least once per 366 days
R At least once per refuel outage
sS/U Prior to each reactor startup
N.A Not applicable
E At least once per 550 days (Units 2 & 3) and 18

months for Unit 1
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The effluent monitoring instrumentation shown in Table 12.2-1 shall be operable
with alarm trip setpoints set to insure that the limits of Section 12.3.A are not

exceeded. The alarm setpoints shali be determined in accordance with the
ODCM.

With a radioactive liquid effluent monitoring instrument alarm/rip setpoint less
conservative than required, without detay suspend the release of radioactive
liquid effiuents monitored by the affected instrument, or declare the instrument
inoperable, or change the setpoint so it is acceptably conservative.

With one or more radioactive liquid effluent monitoring instruments inoperable,
take the action shown in Table 12.2-1. Return the instrument to operable status
within 30 days and, if unsuccessfu!, explain in the next Radioactive Effluent
Release Report why the inoperability was not corrected in a timely manner.

This is in lieu of an LER.

In the event operability requirements and associated action requirements cannot
be satisfied because of circumstances in excess of those addressed in the
specifications, provide a 30-day written report to the NRC and no changes are
required in the operational condition of the plant, and this dues not prevent the
plant from entry into any operational mode.

2. Radioactive Liquid Effluent Instrumentation Surveillance

1.

Each radioactive liquid effluent monitoring instrument shown in Table 12.2-2
shall be demonstrated operable by performance of the given source check,
instrument check, calibration, and functional test operations at the frequencies
shown in Table 12.2-2.

B e
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The effluent monitoring instrumentation shown in Table 12.2-3 shall be operable
with alarm/trip setpoints set to ensure that the limits of Section 12.4.A are not

exceeded. The alarm/trip setpoints shall be determined in accordance with the
ODCM.

With a radioactive gaseous effluent monitoring instruments alarm/trip set point
less conservative than required, without delay suspend the release of
radioactive gaseous effluents monitored by the affected instrument, or declare

the instrument inoperable, or change the setpoint so it is acceptably
conservative.
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12281 Radioactive Gasegus Effluent Instrumentation Operability (Cont'd)

3.

With one or more radioactive gaseous effluent monitoring instruments inoperable,
take the action shown in Table 12.2-3. Return the instrument to operable status
within 30 days and, if unsuccessful, explain in the next Radioactive Effluent
Release Report why the inoperability was not corrected in a timely manner. This
is in lieu of an LER.

The unit 2/3 plant chimney gas sampling system may be out of service for 48
hours for the purpose of servicing the high range noble gas monitor as long as the
following conditions are satisfied:

1. Both units are at steady state conditions with the recombiners and charcoal
absorbers in service for the operating unit(s).

2. The dose rate in unrestricted areas must be shown by calculation 1o be less
than the limits of 12 4 A assuming the charcoal absorbers are bypassed on
both units.

3. Both offgas monitors on Unit 2 and Unit 3 must be operational and the monitor
reading correlated to the chimney release rate based on the conservative
assumption of both units' charcoal absorbers being bypassed.

4. If the provisions of 124 A 1.1, 124 A 1.2, or 12.4.A.1.3 cannot be met, an
orderly load reduction of the unit(s) shall be initiated immediately.

In the event operability requirements and associated action requirements cannot
be safisfied because of circumstances in excess of those addressed in this
Section, provide a 30-day written report to the NRC and no changes are required
in the operational condition of the plant, and this does not prevent the plant from
entry into any operation mode.

2. Radioactive Gaseous Effluent Instrumentation Surveillance

Each radioactive gaseous radiation monitoring instrument in Table 12.2-4 shall be
demonstrated operable by performance of the given source check, instrument
check, calibration, and functional test operations at the frequency shown in Table
12.2-4.

126
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TABLE 12.2-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

UNIT 1
Minimum Total
Channels No. of
instrument Operable Channels Action
1. Service Water Effluent 1 1 10
Gross Activity Monitor
2. Discharge Canal 1 1 12
Sampler
ACTIONS

ACTION 10 - With less than the minimum number of operable channels, releases via this pathway may
continue, provided that at least once per 24 hours grab samples are collected and
analyzed for beta or gamma activity at an LLD of less than or equal to 10”7 pCi/mi.

ACTION 12 - Operability is verified prior to performing and once a day during planned discharge.
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TABLE 12.2-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

UNITS 248 3
Minimum Total
Channels No. of
Instrument Operable Channels Action

1. Service Water Effluent 1
Gross Activity Monitor

2 Liquid Radwaste E ffluent 1
Gross Activity Monitor

ACTION 10 -

ACTION 11 -

ACTIONS

With less than the minimum number of operable channels, releases via this pathway
may continue, provided that at least once per 12 hours grab samples are collected
and analyzed for beta or garama activity at an LLD of less than or equal to 107

uCi/mi.

With less than a minimum number of operable channels, effluent releases via this
pathway may continue, provided that prior to initiating a release, at least 2
independent samples are analyzed, and at least 2 members of the facility staff
independently verify the release calculation and discharge valving. Otherwise,
suspend release of radioactive effluent via this pathway.
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TABLE 12.2-2

RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

UNIT 1

Functional Calibration Instrument Source

Instrument Test (b)(f) Check (f) Check
1. Service Water
Effluent Gross Q (afe) E (0 D E
Activity Monitor

4 Discharge Canal (g)
Sampler

12-9
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TABLE 12.2-2

RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

UNITS 2& 3

Functional  Calibration Instrument Source

Instrument Test(a)(f) (b)(n Check (f) Check
1. Liquid Radwaste ]
Effluent Gross Q (e) E (¢) D E(d)
Activity Monitor
2. Service Water
Effluent Gross Q (e) E (¢) D £

Activity Monitor

-~
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TABLE 12.2-2 (Cont'd)

RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

The Instrument Functional Test shall also demonstrate that control room alarm annunciation
occurs, if any of the foliowing conditions exist, where applicable.

1. instrument indicated levels above the alarm setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure.
4 Instrument controls not set in OPERATE mode.
Calibration shall include performance of a functional test.
Calibration shall include performance of a source check.
Source ch;ck shall consist of observing instrument response during a discharge.

Functional tests may be performed by using trip check and test circuitry associated with the
monitor chassis.

Functional tests, calibrations, and instrument checks are not required when these instruments

are not required to be operable or are tripped. Calibration is not required to be performed more
than once every 18 months.

Operability is verified prior to performing discharge and ence a day during planned discharge.

12-11
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

UNIT 1
Minimum Total Apylicable
Channels No. of Operational
Instrument Operable Channels Modes Action
1. Main Chimney SPING Noble Gas 1 3 " 28
Monitors
2. Main Chimney Particulate 1 1 i 27
Samplers
3.  Main Chimney lodine Samplers 1 1 r 27

-
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TABLE 12.2-3
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

UNITS 2& 3
Minimum Totai Applicable
Channels No. of Operational
Instrument Operable Channels Modes Action
1. Main Chimney Noble Gas/SPING/ 1 3 . 20
GE Low Range Activity Monitor
2. Main Chimney SPING Noble Gas i 1 " 26
Monitors Mid, Hi Range
3. Main Chimney lodine Sampler 1 1 . 22
4. Main Chimney Particulate Sampler 1 1 * 22
5 Main Chimney Flow Rate Monitor 1 1 E 21
6. Main Chimney Sampler Flow Rate 1 1 g 21
Monitor
7.  Reactor Building Vent Exhaust 1 2 o 24
Duct Radiation Monitor
8 Reactor Building Vent SPING 1 1 * 25
Noble Gas Monitor Low, Mid, '
High Range
9 Reactor Building Vent Flow 1 1 \ 21
Rate Monitor
1. Reactor Building Vent Sampler 1 1 s 21
Flow Rate Monitor
11. Reactor Building Vent lodine 1 1 " 22
Sampler
12. Reactor Building Vent 1 1 * 22

Particulate Sarnpler

12-13
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ACTION 20 -

ACTION 21 -

ACTION 22 -

ACTION 24 -

ACTION 25 -

ACTION 26-

ACTION 27-

ACTION 28 -
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TABLE 12.2-3 (Cont'd)

RADIOACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION

ACTIONS AND TABLE NOTATIONS

With less than the minimum channels operable, effluent releases via this pathway
may continue for up to 30 days provided grab samples are taken at least once every
8 hours and analyzed for noble gas within 24 hours. In addition, vestore the
inoperable equipment to operable status within 7 days, or prepare and submit a
report to the commission within the next 30 days outiining the plans, actions taken
and procedures to be used to provide for the loss of sampling capability.

With the number of operable channels less than the minimum required, effluent
releases via this pathway may continue provided that the flow rate is estimated at
ieast orice per 4 hours.

With less than the minimum channels operable, effluent releases via this pathway
may continue provided samples are continuously collected with auxiliary sampling
equipment, as required in Table 12.4-1.

With less than the minimum channels operable, immediately suspend release of
radioactive effluents via this pathway.

With less than the minimum channels operable, effluent releases via this pathway
may continue provided that the minimum number of operable channels for the
Reactor Building Vent Exhaust Duct Radiation Monitor are operable.

‘With less than the minimum channels operable, effluent releases via this pathway
may continue provided the low range monitor is operable and on scale. Restore the
inoperable equipment to operable status within 21 days, or prepare and submit a
report to the commission pursuant to Technical Specification 6.6.B (Section 6.6.A in
Upgraded Technical Specifications) within the next 30 days outlining the plans,
actions taken and procedures to be used to provide for the loss of sampling
capability of the system.

The main chimney SPING monitor may be out-of-service for calibration and
maintenance provided that particulate and iodine samples are taken and analyzed.
The samples shali be collected using alternate filter holders and pumps connected to
the main chimney sample stream.

With less than the minimum channels operabie, effluent releases via this pathway
may continue provided daily noble gas samples are taken and analyzed daily.
Restore the inoperable equipment to operable status within 30 days. If service can
not be returned, document equipment availability difficulties within the Radiocactive
Effluent Release Report for the period including actions taken in response to the
equipment and procedures used to provide for the loss of sampling capability of the
system.

12-14
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TABLE 12.24
RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION SURVE!LLANCE REQUIREMENTS
UNIT 1
Applicable
Functional Calibration Instrument Source Operational
instrument Test(a)(e) (b) Check Check Modes
1. Main Chimney SPING Q E D M .
Noble Gas Monitor
Low Range

12-15
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TABLE 12.24

RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

UNITE2& 3
Applicabie
Functional Calibration  Instrument Source Operational

Instrument Test(a)(e) (b)(e) Check (e) Check Modes
Main Chimney Noble Q D M
Gas Activity Monitor

2. Main Chimney SPING Q E D M '
Noble Gas Monitor
Lo, Mid, High Range

3 Main Chimney NA. NA. D(c) N.A. u
Particulate and -
iodine Sarnpler

4. Main Chimney Flow Q E D NA. 4
Rate Monitor

8. Main Chimney Sampler Q(d) E D N.A. .
Flow Rate Monitor

6. Reactor Bidg Vent Q E D Q "
Exhaust Duct
Radiation Monitor

7.  Reactor Bidg Vent Q E D M .
SPING Noble Gas
Monitor Lo, Mid,
High Range

8. Reactor Bidg Vent Q E D N.A. .
Flow Rate Monitor

9. Reactor Bidg Sampler Q(d) E D NA. -
Flow Rate Monitor

10. Reactor 3idg Vent NA. NA. D(c) NA. d
Particulate ard
lodine Sampler

12-16
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(a)

(b)
(c)

(d)
(e)

pe

TABLE 12.2-4 (Cont'd)

RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

The Instrument Functional Test shall also demonstrate that control room alarm annunciation
occurs, if any of the following conditions exist, where applicable.

1. Instrument indicates levels above the alarm setpoint.
2. Circuit failure.

3. Instrument indicates a downscale failure.

4 Instrument controls not set in OPERATE mode.

Calibration shall include performance of a functional test.

Instrument-check to verify operability of sampler; that the sampler is in place and functioning
properly.

Functional test shall be performed on local switches providing low flow alarm.
Functional tests, calibrations, and instrument checks are not required when these instruments

are not required to be operable or are tripped. Calibration is not required to be performed more
than once every 18 months.

At all times.
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12.2.C Liguid And Gaseous Effiuents instrumentation Bases

, > The radioactive liquid and gaseous effluent instrumentation is provided to
monitor the release of radioactive mateniars in liquid and gaseous effluents
during releases. The alarm setpoints for the instruments are provided to ensure
that the alarms will occur prior to exceeding the limits of RETS.

12-18
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The concentration of radioactive material released from the site to unrestricted
areas (at or beyond the site boundary, Dresden Station ODCM Annex,
Appendix F, Figure F-1) shall be limited to the concentrations specified in
Appendix B, Table 2, Column 2 to 10CFR20.1001-20.2402", with the Table
12.3-1 values for noble gases.

With the concentration of radioactive malterial released from the site to
unrestricted areas exceeding the above limits, without delay decrease the
release rate of radioactive materials and/or increase the dilution flow rate to
restore the concentration to within the above limits.

Dose from Liquid Eff

The dose or dose commitment above background to @ member of the public
from radioactive materials in liquid effiuents released to unrestricted areas (at or
beyond the site boundary) from the site shall be limited to the following:

During any Calendar Quarter:

(1) Less than or equal to 3 mrem to the whole body.
(2) Less than or equal tc 10 mrem to any organ.

2. During any Calendar Year:

(1) Less than or equal to € mrem to the whole body.
(2) Less than or equal to 20 mrem to any organ.

3. With the calculated dose from the reiease of radioactive materials in
liquid effluents exceeding any of the above limits, prepare and submit to
the Commission within 30 days a Special Report which identifies the
cause(s) and defines the corrective actions taken and the proposed
actions to be taken to ensure that future releases are in compliance
with Sections 12.3.A.2.1 and 123.A2.2. This is in lieu of & Licensee
Event Report.

'Upon technical specification approval, ten (10) times the
Appendix B value may be used to determine the maximum instantaneous

liquid release.
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Liguid Effivents Limits and Peporting Operability
(Cont'd)

4 With the calculated dose from the release of radioactive materials in
liquid effluents exceeding the limits of Sections 12.3.A.2.1 or
12.3.A.2.2., prepare and submit @ Special Report to the Commission
within 30 days and limit the subsequent releases such that the dose or
dose commitment toc a member of the public from all uranium fuel cycle
sources i1s imited to less than or equal to 25 mrem to the total body or
any organ (except thyroid, which is imited to less than or equal to 75
mrem) over 12 consecutive months. This Special Report shall include
an analysis which demonstrates that radiation exposures to all real
individuals from all uranium fuel cycle sources (including all effluent
pathways and direct radiation) are less than the 40 CFR Part 190
Standard. Otherwise obtain a variance from tke Commission to permit
releases which exceed the 40 CFR Part 180 Standard. The radiation
exposure analysis contained in the Special Report shall use methods
prescribed in the ODCM. This report is in lieu of a Licensee Event
Report

When the projected annual whole body or any internal organ dose
computed at the nearest downstream community water system is equal
to or exceeds 2 mrem from all radicactive materials released in liquid
effluents from the Station, prepare and submit a Special Report within
30 days to the operator cf the community water system. The report is
prepared to assist the operator in meeting the requirements of 40 CFR
Part 141, EPA Primary Drinking Water Standards. A copy of this report

will be sent to the NRC. This is in keu of a Licensee Event Report

Dose Projections

At all times during processing prior to discharge to the environs, process and
control equipment provided to reduce the amount or concentration of radioactive
maternals shall be operated when the projected dose due to liquid effluent
reieases to unrestricted areas (Dresden Station ODCM Annex, Appendix F,
Figure F-1), when averaged over 31 days, exceeds 0.13 mrem to the total body
or 0.42 mrem tc any organ




FORIEF

123A

1238

artd R

m‘.l h

DRESDEN Revision 1.1
July 1994

If liquid waste has to be or is being discharged without treatment as required
above, prepare and submit to the Commission with 30 days, a report which
includes the following information.

1. identification of the defective equipment.

2. Cause of the defect in the equipment.

3 Action(s) taken to restore the equipment to an operating status.
4. Length of time the above requirements were not satisfied.
5. Volume and curie content of the waste discharged which was not

processed by the appropriate equipment but which required processing.
6. Action(s) taken to prevent a recurrence of equipment failures.

This is in lieu of a Licensee Event Repon.

System Operability and Plant Operations

In the event a limit and/or associated action requirements identified in Sections
12.3.A and 12.3.B cannot be satisfied because of circumstances in excess of
those addressed in this Section, no changes are required in the operational
condition of the plant, and this does not prevent the plant from entry into any
operational mode.

Liguid Effluents Surveillance

, B

; das) cted 2

The concentration of radioactive material in unrestricted areas shall be
determined to be within the prescribed limits by obtaining representative
samples in accordance with the sampling and analysis program specified in
Table 12.3-2. The sample analysis results will be used with the calculational
methods in the ODCM to determine that the concentrations are within the limits
of Section 12.3.A.1



FURIRFOREIATION OHLY  onesoew Rovn 1.

July 1994

1238 Liguid Effiuents Surveillance (Cont'd)
2. Deose from Liguid Effluents

The dose contribution from measured quantities of radioactive material shall be
determined by calculation at least once per 31 days and cumulative summation

of these total body and organ dosed shall be maintained for each calendar
Quarter.

Doses computed at the nearest commuaity water system wiil consider only the
drinking water pathway and shall be projected using the methods prescribed in
ODCM, at least once per 82 days.

3 Dose Project.ons
Doses due to liquid releases to unrestricted areas (at or beyond the site

boundary) shall be projected at least once per 31 days in accordance with the
ODCM.

12-22
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TABLE 12.3-1

ALLOWABLE CONCENTRATION GF DISSOLVED
OR ENTRAINED NOBLE GASES RELEASED FROM
THE SITE TO UNRESTRICTED AREAS

e AN LIQUID WASTE
NUCLIDE AC(C/mD)*
Kr-85m 2x10*
Kr-85 5x 10
Kr-87 4x10°
Kr-88 9x 10°
Ar-41 7x10*

- Xe-131m 7 x 10¢
Xe-133m 5x 10"
Xe-133 6x 10*
Xe-135m 2x 10"
Xe-135 2x 10

-

Computed from Equation 20 of ICRP Publication 2 (1958), adjusted for infinite cloud submersion
in water, and R = 0.01 rem/week, density = 1.0 g/cc and Pw/Pt = 1.0.
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TABLE 12.3

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

UNIT 1

Revision 1.1

July 1954

LIQUID RELEASE

TYPE

SAMPLING
FREQUENCY(6)

A. Service
Water
Releases
(4)

MINIMUM ANALYSIS
FRZQUENCY(6)

TYPE OF ACTIVITY
ANALYSIS

LOWER LIMIT OF
DETECTION
(LLD)™ (uCi/ml)

M

M

1131

M
Sample)

Prncipal Gamma Emitiers

M

) Sample)

Dissolved & Entrained
Gases™ Gamma
Emmitters®

M
Sample)

M
(Composite)

H-3

Gross Alpha

e

O
Sample)

Sr-89, Sr-80
Fe-55
(Gamma Emitters)

| LIQUID RELEASE

TYPE

SAN

FREQ

ING

L
NCY (6)

vIP
UVE

MINIMUM ANALYSIS

FREQUENCY(6)

TYPE OF ACTIVITY
ANALYSIS

LOWER LIMIT OF
DETECTION
(LLD)™ (uCi/mi)

| B. Above Ground
Liquid Storage
Tanks (7)

")——a ———————————————————————————
{

| Prncipal Gamma Emitters

Dissoived & Entrained
Gases'®
Gamma Emmitters®

5x107

1x10°®
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TABLE 12.2-2
| | A | ¥ PR
UNITS 28 3
} LOWER LIMIT OF
i TYPE OF ACTIVITY DETECTION
LIQUID RELEASE SAMPLING MilnIMUM ANALYSIS ANALYSIS (LLD)‘” (pCi/ml)
TYPE FREQUENCY(8) FREQUENCY(6)

A. Batch Prior to Prior to Principal Gamma 5x107
Release Each Batch Each Batch Emitters® 1x10*
Tanks 1-131

Prior to M Gross Alpha 1x107
Each Batch Composite® H-3 1x10°
Prior to Q Fe-55 1x10*
Each Batch Composite @ Sr-89, Sr-90 5x10*
Prior to M Dissolved Entrained 1x10°®
One Batch/M Gases ® (Gamma
Emmitters)
B. Plant M® M® 1-131 1x10°
Continuous (Grab Sample)
Releases . ’
4) M® M® Rrincipal Gamma Emitters 5x10°
(Grab Sampie)
mM® M® Dissolved & Entrained 1x10°*
(Grab Sample) Gases™ Gamma
Emmitters®
M® M® H-3 1x10*
Grab Sample
{ ) Gross Alpha 107
Q™ Q® Sr-89, 5r-90 5x10*
(Grab Sample) Fe-55 po
(Gamma Emitters) 1x10
LOWER LIMIT OF
TYPE OF ACTIVITY DETECTION
LIQUID RELEASE SAMPLING MINIMUM ANALYSIS ANALYSIS (LLD)™ (uCitmi)
TYPE FREQUENCY(8) FREQUENCY(6)

C. Above Ground T T Rrincipal Gamma Emitters 5x107
Liquid Storage
Tanks (7) . ,

msoﬂed & En"alned 1'10.5
Gases™
Gamma Emmitters®
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TABLE 12.3—$ {Cont'd)
TABLE NOTATION

1. The LLD is defined in the ODCM.
2. A composite sample is one in which the quantity of liquid samples is proportional to the quantity

of liquid waste discharged and in which the method of sampling employed results in a specimen
which is representative of the liquids released.

3 If the alarm setpoint of the service water effluent monitor as determined in the ODCM is
exceeded, the frequency of analysis shall be increased to daily until the condition no longer
exists.

4 A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for

analyses, each baich shall be isolated and then thoroughly mixed to assure representative
sampling. A continuous reiease is the discharge of liquid wastes of a nondiscrete volume, e.g.,
from a volume or system that has an input flow during the release.

5. The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Mn-54, Fe-59, Co-60, Zn-65, Co-58, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-144. Other peaks which are measurable and identifizble by gamma ray spectrometry
together with the above nuclides, shall be also identified and reported when the actual analysis
is performed on a sample. Nuclides which are below the LLD for the analyses shall not be
reported as being present at the LLD level for that nuclide.

6. The dissolved and entrained gases (gamma emitters) for which the LLD specification applies
exclusively are the following radionuclides Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and
Xe-138 Other dissolved and entrained gases (;camma emitters) which are measurable and
identifiable by gamma ray spectrometry, togethe: with the above nuclides, shall also be
identified and reported when an actual analysis is performed on a sampie. Nuclides which are
below the LLD for the analyses shall not be reported as being present at the LLD level for that
nuclide.

A A sample(s) from: 4
Unit 1. Each of the above-grade liquid waste tanks,
Units 2 & 3. The Waste Sample Tanks, Floor Drain Sample
Tanks and the Waste Surge Tanks, shall be taken, analyzed, and recorded
every 72 hours. If no additions to a tank have been made since the last
sample, the tank need not be sampled until the next addition.
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This specification is provided to ensure that the concentration of radioactive materials
released in liquid waste effluents from the site to unrestricted areas will be less than the
concentration levels specified in Appendix B, Table 2, Column 2 to 10CFR20.1001-
20.2402.

Dose

This specification is provided to implement the requirements of Sections I1.A, 11i.A and
IV.A of Appendix |, 10 CFR Part 50. The operational requirements implements the
guides set forth in Section |l.A of Appendix |. The statements provide the required
operating flexibility and at the same time implement the guides set forth in Section IV.A
of Appendix | to assure that the releases of radioactive material in liquid effluents will be
kept “as low as reasonably achievable”. The dose calculations in the ODCM implement
the requirements in Section I1l.A of Appendix | that conformance with the guides of
Appenaix | be shown by calculational procedures based on models and data such that
the actual exposure of an individual through appropriate pathways is unlikely to be
substantially underestimated. The equations specified in the ODCM for calculating the
doses due to the actual release rates of radioactive materials in liquid effluents will be
consistent with the methodology provided in Regulatory Guide 1.108, "Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I*, Revision 1, October 1977 and
Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental
and Routine Reactor Releases for the Purpose of Implementing Appendix 1", April 1877,
NUREG-0113 provides methods for dose calculations consistent with Reg Guide 1.109
and 1.113,

Liguid Waste T .

The operability of the liquid radwaste treatment system ensures that this system wiil be
available for use whenever liquid effluents require treatment prior to release to the
environment. The requirement that the appropriate portions of this system be used
when specified provides assurance that the releases of radioactive materials in liquid
effluents will be kept "as iow as reasonably achievable”. This specification implements
the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to
10 CFR Part 50 and design objective Section 11.D of Appendix | to 10 CFR Part 50.

12-27



e

FOR IRFORMATIVE UL DRESDEN Revion 1

123.C LIQUID EFFLUENTS BASES - (Continued)
4 Mechanical Vacuum Pump
The purpose of isolating the mechanical vacuum line is to limit r. .oase of activity from
the main condensor. During an accident, fission products would be transported from
the reactor through the main steam line to the main condenser. The fission product

radioactivity would be sensed by the main steamline radicactivity monitors which initiate
isolation.
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124 GASEQUS EFFLUE

A

Gaseous Effluents Limits and Reporting Operability

1

Dose Rate

The dose rate in unrestricted areas at or beyond the site boundary (Dresden Station
CDCM Annex, Appendix F, Figure F-1) due to radioactive materials released in
gaseous effluents from the site shall be limited to the following

1 For Noble Gases

(1) Less than a dose rate of 500 mrem/year to the whole body
(2) Less than a dose rate of 3000 mrem/year to the skin

For iodine-131, for iodine-133, tritium and for ali radionuclides in particulate
form with half-lives greater than 8 days, less than a dose rate of 1500
mrem/year

if the dose rates exceed the above limits, without delay decrease the
release rates to bring the dose rates within the limits, and provide
notification to the Commission (per 10 CFR Part 20 2203)

Noble Gas Dose

The air dose in unrestricted areas at or beyond the site boundary due to noble
gases released in gaseous effluents from the unit shall be limited to the following

1 For Gamma Radiation

Less than or equal 1o 5 nmwvad dunng any calendar quarter
Less than or equal to 10 mrad during any caiendar year

For Beta Radiation

Less than or equal to 10 mrad during any calendar quarter
Less than or equal to 20 mrad during any calendar year

With the calculated air dose from radioactive noble gases in gaseous

effluents exceeding any of the above limits. prepare and subma to the

Commission within 30 days, a Special Report which identifies the causefs)

for exceeding the limit(s) and defines the corrective actions to be taken to

ensure that future releases are in compliance with Sections 12 4.A.2.1 and
24 A22 Thisis in liey of a Licensee Event Report
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124 A Gaseous Effluents Limits and Reporting Operability (Cont'd)

4.

With the calculated air dose from radioactive noble gases in gaseous
effluents exceeding the limits of Sections 124 A.21 or 124 A.2.2, prepare
and submit a Special Report to the Commission within 30 days and limit the
subsequent releases such that the doses or dose commitment 1o a member
of the public from all uranium fuel cycle sources is limited to less than or
equal to 25 mrem to the total body or any organ (except thyroid, which is
limited to less than or equal to 75 mrem) over 12 consecutive months. This
Special Report shall include an analysis which demonstrates that radiation
exposures to all members of the public from all uranium fuel cycle sources
(including all effluent pathways and direct radiation) are less than 40 CFR
Part 190 Standard. Otherwise, obtain a variance from the Commission to
permit releases which exceed the 40CFR Part 190 Standard. The radiation
exposure analysis contained in the Special Report shall use the methods
prescribed in the ODCM. This report is in lieu of a Licensee Event Report.

3. line-* 31_ lodine-133. Trit | Particulate D

The dcse to 2 member of the public in unrestricted areas at or beyond the site

boundary from iodine-131, iodine-133, tritium, and all radionuclides in particulate

form with half-ives greater than 8 days in gaseous effluents released from the unit
- shall be limited to the following.

1.

2.

Less than or equal to 7.5 mrem to any organ during any calendar quarter.
Less than or equal to 15 mrem to any organ during any calendar vear,

With the calculated dose from the release of iodine-131, iodine-133, tritium,
and all radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents exceeding any of the above limits, prepare and submit to
the Commission within 30 day ., a Special Report which identifies the
cause(s) for exceeding the limit and defines the corrective actions taken to
ensure that future releases are in compliance with Section 12.4.A.3.1 and
12.4.A.3.2. This is'in lieu of a Licensee Event Report.

With the calculated dose from the release of iodine-131, iodine-133, tritium,
and all radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents exceeding the limits of Sections 124 .A.3.1. or

124 A3.2., prepare and submit a Special Report to the Commission within
30 days and limit subsequent releases such that the dose or dose
commitment to a
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member of the public from all uranium fuel sources is limited to less than or
equal to 25 mrem to the total body or organ (except the thyroid, which is
limited to less than or equal to 75 mrem) over 12 consecutive months. This
Sperial Report shall include an analysis which demonstrates that radiation
exposures 10 all members of the public from all uranium fuel cycle sources
(including all effluent pathways and direct radiation) are less than the 40
CFR Part 180 Standard. Otheswise, obtain a variance from the
Commission to permit releases which exceed the 40 CFR Part 180
Standard. The radiation exposure analysis contained in the Special Report
shall use the methods prescribed in the ODCM. This report is in lieu of a
Licensee Event Report.

4  Oft-Gas Treatment

¥ At all times during processing for discharge to the environs, process and
control equipment provided to reduce the amount of concentration of
radioactive materials shall be operated.

2. The above specification shall not apply for the Off-Gas Charcoal Adsorber
Beds below 30 percent of rated thermal power.

3. The recombiner shall be operable whenver the reactor is operating at a
pressure greater than 900 psig.

4 The recombiner may be inoperable for 48 hours.

5. With either the recombiners inoperable, or all charcoal beds by-passed for

more than 7 days in a calendar quarter while operating above 30 percent of
the rated therma! power, prepare and submit to the Commission within 30
days a Special Report which includes the foliowing information.

a. Identification of the defective equipment.

b. Cause of the defect in the equipment.

s Action(s) taken to restore the equipment to an operating status.

d. Length of time the above requirements were not satisfied.

e Volume and curie content of the waste discharged which was not
processed by the inoperable equipment but which required
processing.
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f Action(s) taken to prevent a recurrence of equipment failures.

DRESDEN Revision 1.1
July 1994

This is in lieu of a Licensee Event Report.
5. Main Condenser Air Ejector

The release rate of the sum of the activities from the noble gases measured at the
main condenser air ejector shall be limited to 100 microcuries/sec per MWt (after 30
minutes decay) at ail times. With the release rate of the sum of the activities from
noble gases at the main condenser air ejecior exceeding 100 microcuries/sec per
MWt (after 30 minutes decay), restore the release rate to within its limits within 72
hours, or be in at least HOT STANDBY within the next 12 hours.

6. System Opergbility and Plant Operations
In the event a limit and/or associated action requirements identified in Sections
12.4.A and 12.4 B cannot be satisfied because of circumstances in excess of those

addressed in this Section, no changes are required in the operational condition of
the plant, and this does not prevent the plant from entry into any operational mode.
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12.4.B Gaseous Effluents Surveillance

1.

July 1984

Dose Rate

The dose rates due to radioactive materials released in gaseous effluents from the
site shall be determined to be within the prescribed limits by obtaining
representative samples in accordance with the sampling and analysis program
specified in Table 12.4-1. The dose rates are calculated using methods prescribed
in the ODCM.

Nobie Gas Dose

The air dose due 1o releases of radioactive noble gases in gaseous effluents shall
be determined to be within the prescribed limits by obtaining representative samples
in'accordance with the sampling and analysis program specified in Sections A and
B of Table 12.4-1. The allocation of effluents between units having shared effluent
control system and the air doses are determined using methods prescribed in the
ODCM at least once ever 31 days.

lodine-131_ loding-133. Tt | Pacticuiste D

The dose to a member cf the public due to releases of iodine-131_ iodine-1 33,
tritium, and all radionuclides in particulate form with half-lives greater than 8 days
shall be determined to be within the prescribed limits by obtaining representative
samples in accordance with the sampling and analysis program specified in Table
12.4-1,

For radionuclides not determined in each batch or weekly composite, the dose
contribution to the current calendar quarter cumulative summation may be estimated
by assuming an average monthly concentration based on the previous monthly or
quarterly composite analyses. However, for reporting purposes, the calculated dose
contributions shall be basud on the actual composite analyses when possible.

The aliocation of effiuents between units having shared effluent control systems and
the doses are determined using the methods prescribed in the ODCM at least once
evary 31 days.

Oft-Gas Treatment
Doses due to treated gases released to unrestricted areas at or heyond the site

boundary shall be projected at least once per 31 days in accordance with the
ODCM.
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12.4.B Gaseous Effluents Surveillance - Continued

S. Noble Gases at the Main Condenser Air Ejector

The radioactivity release rate of noble gases at (near) the outlet of the main
condenser air ejector shall be continuously monitored. The release rate of the sum
of the activities from noble gases from the main condenser air ejector shall be
determined to be within the limits of 12.4 A at the following frequencies by
performing an isotopic analysis of a representative sample of gases taken at the
rechmbiner outlet, or at the air ejector outlet if the recombiner is by-passed.

, & At least once per 31 days.
2. Within 4 hours following an increase, as indicated by the main condenser
air ejector noble gas activity monitor, or greater than 50%, after factoring

out increases due to changes in thermal power level and off-gas flow, in the
nominal steady -state fission gas release from the primary coolant.
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Table 12.4-1

RADIOACTIVE GASEOUS WASTE SAMPLING

AND ANALYSIS PROGRAM

Revision 1.4
July 1984

UNIT 1
LOWER LIMIT OF
GASEOUS SAMPLING MINIMUM TYPE OF DETECTION (LLD)™
RELEASE FREQUENCY ANALYSIS ACTIVITY (LCi/ml)
TYPE FREQUENCY ANALYSIS
A. Main Principal Gamma 1x10*
Chimney M M Emitters ®
(Grab Sample) Tritium 1x10*
Noble Gases 7 1x10*
M(l..) "
. M ®n 131 x10"
Eraonmn) lodine Sample 1133 1x10™
M® M Principal Ga
1 nnei mma A1
(Continuous) Ps’:""f:‘?g Emitters b
Q Comgosne Sr-89, 8r-90 x10"
(Continuous) Particulate Sample Gross Alpha
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Table 12.4-1
RADIOACTIVE GASEOQUS WASTE SAMPLING
AND ANALYSIS PROGRAM
UNITSE 284 3
LOWER LIMIT
GASEOUS SAMPLING MINIMUM TYPE OF ACTIVITY OF
RELEASE FREQUENCY ANALYSIS ANALYSIS DETECTION
TYPE FREQUENCY (LLpy™ (MCi/ml)

. Main
ga'“" o v o Principal 1%10*

) »
Bidg. {Giab Sample) M Gtm:miEun:‘ners b
Vent
Stack

- A Continuous® we 1-131 1x10™
Release o lodine Sample 1-133 1x10°
Types - B
. Continuous™ we Pnzﬁo?s.” 1x10™"
Listed 0 ;

s Particulate Sample (1131, others)
above Q Sr-89 1x10™"
Continuous™ Composite
Particulate Sample Sr-90 ix10™
Continuous™ Comgosne Gross Alpha 1x10™
Particulate Sample

. Main Continuous™ Noble Gas Monitor Noble Gases 1x10°
Chimney

. Reactor
Bidg.

Vent Continuous™ Noble Gas Monitor Noble Gases 1x10*
Stack

. MVRS : ” we 1-131 1x10™
Process Continuous lodine Sample 1-133 110"
Exhaust
S:N:P‘N We Principal Garmma

Continuous Emitters © 1x10™"
. Particulate Sample (1131, others)

. MVRS . - we® 131 1x10™"
HVAC Continuous lodine Sample 1-133 1x10™
Exhaust
S:":pu;f wWe Principal Gamma

Continuous' Patticulate Samole Emitters ® 1x10™
P (I-131, others)
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TABLE 12.4-1 (Cont'd)

RADIOACTIVE GASEOUS WASTE SAMPLING
AND ANALYSIS PROGRAM

TABLE NOTATION

The lower limit of detection (LLD) is defined in the ODCM

Sampling and analyses shall aiso be performed following shutdown, startup, or a thermal power
change exceeding 20 percent of rated thermal power in 1 hour unless (1) analysis shows that
the dose equivalent {-131 concentration in the pnmary coolant has not increased more than a
factor of S, and (2) the noble gas activity monitor shows that effluent activity has not increased
by more than a factor of 3

Samples shall be changed at least once per 7 days and the analyses completed within 48 hours
after removal from the sampler. Sampling shall aiso be performed within 24 hours foliowing
each shutdown, startup, or thermal power leve! change exceeding 20% of rated thermal power
in one hour. This requirement does not apply if 1) analysis shows that the dose equivalent
I-131 concentration in the primary coolant has not increased more than a factor of 5. and 2) the
noble gas activity monitor shows that effluent activity has not increased by more than a factor of
3. When samples collected for 24 hours are analyzed, the corresponding LLD's may be
increased by a factor of 10

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

The principal gamma emitters for which the LLD specification applies exclusively are the
foliowing radicnuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous
emissions, and Mn-54, Fe-58, Co-60, Zn-685, Co-58, Mo-99, Cs-134, Cs-137. Ce-141. and
Ce-144 for particulate emissions. Other peaks which are measurable and identifiable by
gamma ray spectrometry, together with the above nuckdes, shall be also identified and reported
when an actual analysis is performed on a sample. Nuclides which are below the LLD for the
analyses shail not be reported as being present at the LLD level for the nuclide

Analysis frequency shall be increased to 1/week if release rates exceed 1% of any applicable
limit referenced in the ODCM, when added to Units 2 and 3 airborne effluents
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124.C Gaseous Effluents Bases
1. Gaseous tffiuents - Dose

This Section is provided to ensure that the dose at the unrestricted area boundary from
gaseous effiuents from the units on site will be within the annual dose limits of
10CFR20 for unrestricted areas. These limits provide reasonable assurance that
radioactive material discharged in gaseous effluents will not result in the exposure of an
individual in an unrestricted area to annual average concentrations exceeding the limits
specified in Appendix B, Table 2 of 10CFR20.1001-2402. The release rate limits
restrict, at all times, the corresponding gamma and beta dose rates above background
to an individual at or beyond the unrestricted area boundary to less than or equal to 500
mrem/year to the total body or to less than or equal to 3000 mrem/year to the skin.
These release rate imits also restrict, at all times, the corresponding thyroid dose rate
above background via the inhalation pathway to less than or equal to 1500 mrem/year.
For purposes of calculation doses resulting from airborne releases, the main chimney is
considered to be an elevated release point and the reactor building vent stack is
considered to be a mixed mode release point.

2. Dose, Nobie Gases

This Section is provided to implement the requirements of Sections 11.B, ill.A and IV.A
of Appendix |, 10 CFR Part 50. The Operability Requirements implement the guides set
forth in Section 11.3 of Appendix |. The statements provide the required operating
flexibility and at the same time implement the guides set forth in Section IV A of
Appendix | to assure that the releases of radioactive material in gaseous effluents will
be kept “as low as is reasonably achievable." The surveillance requirements implement
the requirernents in Section !li.A of Appendix | that conformance with the guides of
Appendix | is to be shown by calculational procedures based on models and data such
that the actual exposure of an individual through the appropriate pathways is unlikely to
be substantially underestimated. The dose calculations established in the ODCM for
calculating the doses due to the actual release rates of radioactive noble gases in
gaseous effluents will be consistent with the methodology provided in Regulatory Guide
1.108, "Caiculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |," Revision 1,
October 1877 and Regulatory Guide 1.111, "Methoeds for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-Water
Cooled Reactors,” Revision 1, July 1877. NUREG-0133 provides methods for dose
calculations consistent with Regulatory Guides 1.109 and 1.111,
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124.C Gaseous Effiuents Bases (Cont'd)

3

adionuclides Other

This Section is provided to implement the requirements uf Sections IC, LA and IV.A
of Appendix |, 10 CFR Part 50. The Uperability Requirements are the guides set forth in
Section 11.C of Appendix |. The statements provide the required operating flexibility and
at the same time implement the guides set forth in Section {V.A of Appendix | to assure
that the releases of radioactive materials in gaseous effluents will be kept "as low as
reasonably achievable." The ODCM calculational methods specified in the surveillance
requirements implement the requirements in Section I A of Appendix | that
conformance with the guides of Appendix | be shown by calculational procedures based
on models and data such that the actual exposure of an individual through appropriate
pathways is unlikely to be substantially underestimated. The ODCM calculationai
methods approved by NRC for calculating the doses due to the actual release rates of
the subject materials are required to be consistent with the methodology provided in
Regulatory Guide 1.109. “Calculation of Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part S0,
Appendix I”, Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for
Estimating Atmospheric Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light-Water-Cooled Reactors,” Revision 1, July 1977. These equations
also provide for determining the actual doses based upon the historical average
atmospheric conditions. The release rate limits for radioiodines, radioactive material in
particulate form and radionuclides other than noble gases are dependent on the existing
radionuclide pathways to man, in the unrestricted area. The pathways which were
examined in the development of these limits were: 1) individual inhaiation of airborne
radionuclides, 2) deposition of radionuclides onto green leafy vegetation with
subsequent consumption by man and 3) deposition onto grassy areas where milk
animals graze with consumption of the milk by man.

Gaseous Waste Treatment

The operabiiity of the gaseous waste treatment which reduces amounts or
concentrations of radioactive materials ensures that the system will be available for use
whenever gaseous effluents require treatment prior to release to the environment. The
requirement that the appropriate portions of this system be operable when specified
provides reasonable assurance that the releases of radioactive materials in gaseous
effluents will be kept "as low as reasonably achievable®. This specification impiements
the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to
10 CFR Part 50, and design objective Section 11.D of Appendix | to 10 CFR Part 50.
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A. Radiological Environmental Monitoring Program

The Radiological Environmental Monitoring Program given in Table 12.5-1 shall
be conducted except as specified below.

2. With the Radiological Environmental Monitoring Prograrn not being conducted
as specified in Table 12.5-1, prepare and submit to the Commission, in the
Annual Radiological Environmental Operating Report, a description of the
reasons for not conducting the program as required and the plans for preventing
a recurrence. Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to hazardous conditions, seasonal
unavailability, contractor omission which is corrected as soon as discovered,
malfunction of sampling equipment, or if a person who participates in the
program goes out of business. If the equipment malfunctions, corrective actions
shall be completed as soon as practical. If a person supplying samples goes
out of business, a replacement supplier will be found as soon as possible. All
deviations from the sampling schedule shall be describe in the Annual Report.

3. When the level of radioactivity in an environmenta! sampling medium at one or

more of the locations specified in the Table 12.5-1 exceeds the limits of the
- Table 12.5-2 when averaged over any calendar quarter, prepare and submit to

the Commission within 30 days from the end of the affected calendar quarter, a
Special Report which includes an evaluation of any reiease conditions,
environmental factors or other aspects which caused the limits of the Table
12.5-2 to be exceeded. This report is not required if the measured level of
radioactivity was not the resuli of plant effluents; however in such an event the
condition shall be reported and described in the Annual Radiological
Environmental Operating Report.

4. With milk samples unavailable from one or more of the sample locations
required by Table 12.5-1, identify locations for obtaining replacement samples
and add them to the Radiological Environmental Monitoring Program within 30
days. The locations from which samples were unavailable may then be deleted
from the monitoring program. In lieu of Licensee Event Report, identify the
cause of the unavailability of samples and identify the new location(s) for
obtaining replacement samples in the Annual Radiological Environmental
Operating Report and also include in the report a revised figure(s) and table
reflecting the new location(s).
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12.5.A Radiological Environmental Monitoring Program (Cont'd)

5

A census of nearest residences and of animals producing milk for human
consumption shall be conducted annually (during the grazing season for
animals) to determine their location and number with respect to the site. The
nearest residence in each of the 16 meteorological sectors shall also be
determined within a distance of five miles. The census shall be conducted
under the following conditions

1 Within a 2-mile radius from the plant site, enumeration of animals and
nearest residences by a door-to-door or equivalent counting technique

Within a 5-mile radius, enumeration of animals by using referenced
information from country agricultural agents or other reliabie sources

With a land use census identifying location(s) of animals which yield(s)
calculated dose or dose commitment greater than the values currently being
caicuiated in Section 12.4 A3, the new location(s) shall be added to the
Radiological Environmental Monitoring Program within 30 days, if possible

The sampling location, having the lowest calculated dose or dose commitment
(via the same exposure pathway) may be deleted from this monitoring program
after October 21 of the year in which this land use census was conducied

Radiological analyses shall be performed on samples representative of those in
Table 12.5-1, supplied as a part of the Interlaboratory Comparison Program
which has been approved by the NRC

With analyses not being performed as required, report the corrective actions
taken to prevent a recurrence to the Commission in the Annual Radiological
Environmental Operating Report

System Operability and Plant Operations

in the event a limit and/or associated action requirements identified in Sections
12.5.A and 12.5.B cannot be satisfied because of circumstances in excess of
those addressed in these Sections, no changes are required in the operational
condition of the plant, and this does not prevent the plant from entry into any
operational mode

Radiological Environmental Monitoring Surveillance

1

The radiological environmental monitoring samples shall be coliected pursuant
to Table 12.5-1 from the locations specified in the ODCM and shall be analyzed
pursuant to the requirements of Table 12.5-3
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The results of analyses performed on radiological environmental monitoring
samples shall be summarized in the Annual Radiological Environmental
Operating Report.

The land use census shall be conducted at least once per twe've months
between the dates of June 1 and October 1 by a door-to-door survey, aerial
survey, road survey, or by consulting iocal agriculture authorities.

The results of the land use census shall be included in the Annual Radiological
Environmentai Operating "eport.

. The results of the analyses performed as part of the required Interlaboratory
Comparison Program shali be inciuded in the Annual Radiological
Environmental Operating Report. The analyses shall be done in accordance
with ODCM Table 11-1.
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TABLE 12.5-1
MINIMUM NUMBER
EXPOSURE PATHWAY | OF SAMPLES AND SAMPLING AND TYPE AND
AND/OR SAMPLE SAMPLE COLLECTION FREQUENCY OF
LOCATIONS® FREQUENCY ANALYSIS
1.  AIRBORNE
A Particulates 17 locations Continuous operation of Gross beta and gamma
sampler for a week isotopic as specified in
ODCM Table 11-1.
B. Radioiodine 17 locations Continuous operation of 1-131 as specified in
sampler for two weeks ODCM Table
1141,
2. DIRECT 42 locations (Minimum | Quarterly
RADIATION of two TLDs per
packet)
3. WATERBORNE ~
A Surface
Water 2 locations Monthly composite of Gamma Isotopic
weekly collected samples analysis of each
composite sample
B. Sediment 1 downstream location | Annually Gamma Isotopic
in receiving body of analysis of each sample
water
C. Plant
Cooling
Water intake, Discharge Weekly Composite Gross Beta analysis of
each sample
4 INGESTION
A. Milk 2 locations At least once weekly when I-131 analysis of each
animals are on pasture; at sample
least once per month at
other times
B. Fish 1 location in receiving Semiannually Gamma Isotopic

body of water

analysis on edibie
portions

*Sample locations are described in ODCM Chapter 11
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ANALYSIS

Table 12.5-2

REPORTING LEVELS FOR RADICACTIVITY
IN NT. P

AIRBORNE PARTICULATE FISH
OR GASES (pCifm”) {(pCi/lKg, wet)

FOOD
PRODUCTS

(pCi/Kg, wet)

Co-60
Zn-65
Zr-Nb-85
131
Cs-134
Cs-137

Ba-La-140

3x10°
3IX 107

4 X 10°

2 X 107

Note: 1) For drinking water samples. This is 40 CFR Part 141 value.

2 X 10*
2 X 10"
09
10 1x10°
20 1 X 10°
12-44
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Table 12.5-3
PRACTI\.‘AL LOWER LIMITS OF DETECTION (LLD) FOR STANDARD

Revision 10
January 1994

(LLD)QEJ i
SAMPLE MEDIA ANALYSIS (4.660) UNITS
Airborne
“Particulate” Gress Beta™ 0.01 pCi‘m*(C)
Gamma Isotopic 001 pCirm*(C)
Airborne 1-131 lodine-131 0.10 pCifm*(C)
Milk/Public Water 1-131 s pCi/t
Cs-134 10 pCi/t
Cs-137 10(C) pCift
Tritium 200 pCi/1
Gross Beta™ 5 pCir1
Gamma isotopic 20 pCilt/nuclide
Sediment Gross Beta™ 2 pCi‘g dry
Gamma Isotopic 02 pCilg dry
Fish Tissue 1-133-Thyroid 01 pCi/g wet
Cs-134, 137 01 pCi/g wet
Gross Beta™ 10 pCilg wet
Gamma Isotopic 02 pCi/g wet
Note:

A 0.5 pCi/t on milk samples collected during the pasture season
B Reference to Cs-137
C

5.0 pCi/1 on milk samples
(Notes continued next two pages)
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Table 12.5-3 (Cont'd)

PRACTICAL LOWER UMITS OF DETECTION (LLD) FOR STANDARD

D. The LLD is the smallest concentration of radioactive material in a sample that will be detected
with 85 percent probability with only 5% probability of falsely conciuding that a blank
observation represents a "real” signal.

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

466 - (S)

(A)(E)+(V)+(2.22)+(V)*(exp (-Aat))(t)

LLD =

Where:

LLD is the "A priori" lower limit of detection for a blank sample or background analysis as defined
above (as pCi per unit mass of volume).

S, is the square root of the background count or of a blank sample count; is the estimated
standard error of a background count or a blank sample count as appropriate (in units of
counts)

E is the counting efficiency (as counts per disintegration).

A is the number of gamma rays omitted per disintegration for gamma ray radionuclide analysis (A
= 1.0 for gross alpha and tritium measurements).

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

2.22 is the number of disintegrations per minute per picocurie.

Y is the fractional radiochemical yield when applicabie (otherwise Y=1.0).

A is the radioactive decay constant for the particulai radionuclide (in units of reciprocal minutes).

at is the elapsed time between the midpoint of sample collection and the start time of counting. (t
= 0.0 for >nvironmental samples and for gross alpha measurements).

t is the duration of the count (in units of minutes).
The value of "S," used in the calculation of the LLD for a detection system shall be based on an
actual observed background count or a blank sample count (as appropriate) rather than on an

unverified theoretically predicted value. Typical values of "E”, "V*, "Y", "t" and "at" shall be used in the
calculation.
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Table 12.5-3 (Cont'd)

PRACTICAL LOWER LIMITS OF DETECTION (LLD) FOR STANDARD
RADRIOLOGICAL ENVIRONMENT.:. MONITORING PROGRAM

TABLE NOTATIONS

For gamma ray radionuclide analyses the background counts are determined from the total
counts in the channels which are within plus or minus one FWHM (Full Width at Half Maximum)
of the gamma ray photopeak energy normally used for the quantitative analysis for that
radionuclide. Typical values of the FWHM shall be used in the calculation

The LLD for all measurements is defined as an "A priori* (before the fact) limit representing the
capability of a measurement system and not as an "a posteriori® (afier the fact) limit for a
particular sample measurement

Other radionuclides which are measurable and identifiable by gamma ray spectrometry, fogether
with the nuclides indicated in Table 12.5-3, shall also be identified and reported when an actual
analysis 1s performed on a sample. Nuclides which are below the LLD for the analyses shall
not be reported as being present at the LLD leve! for that nuclide
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125.C Radiological Environmental Monitoring Program Bases

1.

Monitoring Program

The radiological environmental monitoring program required by this Section provides
measurements of radiation and of radioactive materials in those exposure pathways and
for those radionuclides, which lead to the highest potential radiation exposures of
individuals resulting from the station operation. This monitonng program thereby
supplements the radioiogical effluent monitoring program by verifying that the
measurab, ' concentrations of radioactive matenals and levels of radiation are not higher
than expe led on the basis of the effluent measurements and modeling of the
environmental exposure pathways. Program changes may be initiated based on
operational experience.

The detection capabilities required by Table 12.5-3 are state-of-the-art for routine
environmental measurements in industrial laboratories. The specified lower limits of
detection for 1-131 in water, milk and other food products correspond to approximately
one-quarter of the Appendix | to 10 CFR Part S0 design objective dose-equivalent of 15
mrem/year for atmospheric releases and 10 mrem/year for liguid releases to the most
sensitive organ and individual. They are based on the assumptions given in Regulatory
Guide 1.108, "Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix 1",
October 1977, excepi the change for an infant consuming 330 liter/year of drinking
water instead of 510 liters/year.

Land Use Census

This Section is provided to ensure that changes in the use of unrestricted areas are
identified and that modifications to the monitoring program are made if required by the
results of this census. This census satisfies the requirements of Section IV.B.3 of
Appendix | to 10 CFR Part 50.

Interlaboratory Comparison Program

The requirement for participation in the Interlaboratory Comparison Program is provided
to ensure that independent checks on the precision and accuracy of the measurements
of radioactive material in environmental sample matrices are performed as part of the
quality assurance program for environmental monitoring in order to demonstrate that the
results are reasonably valid.
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Station C ing B is
1. Records and/or logs relative to the following items shall be kept in a manner
convenient for review and shall be retained for at least five years.

i Records and periodic checks, inspection and/or calibrations performed
to verify the surveillance requirements {See the applicable surveillance
in the Instrumentation, Liquid Effluents, Gaseous Effluents, and
Radiological Envircnmental IMonitoring Sections) are being met. All
equipment failing to meet surveillance requirements and the corrective
action taken shall be recorded.

- Records of radioactive shipments.

- & Records and/or logs relative to the following items shall be recorded in a
manner convenient for review and shall be retained for the life of the plant.
1. Records of off-site environmental monitoring surveys.

- 2. Records of radioactivity in liquid and gaseous wastes released to the
environment

3. Records of reviews performed for changes made to the ODCM.

Reports

1. Radioactive Effluent Release Reporn

The Radioactive Effluent Release Report covering the operation of the unit
during the previous 12 months of operation shall be submitted to the
Commussion according to the Technical Specifications. The report shall include
a summary of the quantities of radioactive liquid and gaseous efiluents and
solid waste released from the unit. The material provided shall be (1)
consistent with the objectives outiined in the ODCM and PCP and (2) in
conformance with 10 CFR Part 50.36a and Section IV.B.1 of Appendix | to 10
CFR Part 50.

2. Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report covering the nperation
of the unit during the previous calendar year shall be submitted according to
Technical Specifications. The report shall include summaries. interpretations,
and analysis of trends of the results of the Radiological Environmental
Monitoring Program for the reporting period The material provided shall be
consistent with the objectives in (1) e UDCM and (2) Sections IV.B.2., IV.B.3,
and IV.C of Appendix | to 10 CFF. Part 50. A detailed listing of the requirement
of the report is given below:
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12.6.2 Reporis - Continued

(a)

(b)

(©

(d)

(e)

N

@

(h)

|

R | DRESDEN Revision 1.1
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Results of environmental sampling summarized on a quarterly basis
following the format of Regulatory Guide 4.8 Table 1 (December 1875);
(individual sample results wiil be retained at the station);

!n the event thal some resu'ts are not availabie for inclusion with the
report, the report shall be submitted noting and explaining the reasons
for the missing results. Summaries, interpretations, and analysis of
trends of the results are to be provided.

An assessment of the monitoring results and radiation dose via the
principal pathways of exposure resulting from plant emissions of
radioactivity including the maximum nobie gas gamma and beta air
doses in the unrestricted area. The assessment of radiation doses
shall be performed in accordance with the ODCM.

Results of the census to determine the locations of animals producing
milk for human consumption, and the pasture season feeding practices
at dairies in the monitoring program.

The reason for the omission if the nearest dairy to the station is not in
the monitoring program.

An annual summary of meteorological conditions concurrent with the
releases of gaseous effluents in the form of joint requency distributions
of wirid speed, wind direction, and atmospheric stability.

The resuits of the interlaboratory comparison program described in
Section 12.5.A.7.

The results of the 40 CFR Part 190 uranium fuel cycle dose analysis for
each calendar year.

A summary of the monitoring program, including maps showing
sampiing locations and tables giving distance and direction of sampling
locations from the station.

3 Non-Routine Environmental Report

(a)

If a confirmed measured radionuciide concentration in an environmental
sampling medium averaged over any calendar quarter sampling period
exceeds the reporting level given in Table 12.5-2 and if the radioactivity
is aftributable to plant operation, a written report shall be submitted to
the Regional Administrator of NRC Regional Office, with a copy of the
Director, Office of Nuclear Reactor Regulation, within 30 days from the
end of the quarter. When more than one of the radionuclides in Table
12.5-2 are detected in the medium, the reporting level shall have been
exceeded if SC/(RL) is equal to or greater than 1 where C is the
concentration of the i radionuclide in the medium and RL is the
reporting level of radionuclide i.
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12.6.2 Reports - Continued

(b) If radionuclides other than those in Table 12.5-2 are detected and ar
due to plant effluents, a reporting level is exceeded if the potential
annual dose to an individual is equal to or greater than the design
objective doses of 10 CFR Part 50, Appendix |

This report shall include an evaluation of any release conditions,
environment.! factors, or other aspects necessary to explain the

anomalous affect

12.6.3. Offsite Dose Calcuiation Manual (ODCM)

1 The ODCM shall contain the methodology and parameters used in the
calculation of offsite doses due to radioactive gaseous and liquid effluents and
in the calculation of gaseous and liquid effiuent monitoring Alarm/Trip setpoints
and in the conduct of the Radiological Environmental Monitoring Program. The
ODCM shall also contain (1) the Radioactive Effiuent Controls and Radiological
Environmental Monitering Programs required by Technical Specification
Sections 3.2.F, 3.2.G,38A, 388 and 3.8F and (2) descriptions of the
information that should be included in the Annual Radiological Environmental
Operating and Rad:oactive Effluent Release Reports required by Technical
Specifications Sections 6.6.C.1 and 6.6.C.2 (Upgraded Technical Specifications
69A3and 6.5.A4) Methodologies and calculational procedures acceptable to
the Commission are contained in NUREG-0133

The ODCM shall be subject to review and approval by the Commission prior to
initial implementation

Changes to the ODCM
(1) Shall be documented and records of reviews performed shall be

retained ac required by Specification 6.5.B (Upgraded Technical
Specification 6.10.B). This documentation shall contain

Sufficient information to support the change together with
ap.rnpnaie analyses or evaluations justifying the change(s);
and

A determination that the change will maintain the level of
radicactive effluent control required by 10 CFR Part 20 1302 40
CFR Part 180, 10 CFR Part 50.36a. and Appendix | to 10 CFR
Part 50 and not adversely impact the accuracy or reliability of
effluent, dose or set point calcuiations

Shall be effective after review and acceptance by the Onsite Review &
investigative Function and the approval of the Station Manager, on the
date specified by the Onsite Review and Investigative Function
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12.6.3 DOffsite Dose Calculation Manual (QDCM)-(Cont'd)

Shall be submitted to the Commission in the form of a complete, legible
copy of the entire ODCM as a part of or concurrent with the
Semiannual Radioactive Effluent Release Report for the period of the
report in which any change to the ODCM was made effective. Each
change shall be identified by markings in the margin of the affected
pages, clearly indicating the area of the page that was changed, and
shall indicate the date (e.g., month/year) the change was implemented.

NOTE: This information may be submitted as part of the annual FSAR update.

1. Licensee initiated major changes to the radinactive waste systems may be
made provided:

The change is reporied in the Monthly Operating Report for the period in which

the eval

uation was reviewed by the On-Site Review and Investigative Function.

The discussion of each change shall contain:

(1)

A summary of the evaluation that led to the determination that the
change could be made in accordance with 10 CFR Part 50.58;

(2) Sufficient detailed information to support the reason for the change;

3) A detailed description of the equipment, components, and process
involved and the interfaces with other plant systems;

(4) An evaluation of the change which shows the predicted releases of
radioactive materials in liquid and gaseous effluents that differ from
those previously predicted in the license application and amendments;

(5) A comparison of the predicted releases of radioactive materials in liquid
and gaseous effluents to the actual releases for the period in which the
changes were made;

(6) An estimate of the exposure to plant operating personnel as a result of
the change; and

) Documentation of the fact that the change was reviewed and found
acceptable by the On-Site Review and investigative Function.

- The change shall become effective upon review and acceptance by the On-Site

Review and Investigative Function.
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Reguirements:

Technical Specifications, Sectlion 6.3, Process Control Program
®TECH SPECB 6.13, Process Control Prograsm®
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Special Controls/Reviews:

a. Revisions to this procedure must be Onsite reviewed.
2. Revislons to this procedure must be reviewed by the Radwaste
Coordinator.
L. Ferrell
Originator
J. Shelian

m&t Procedure Writer

M. Mikota/R. Papach

chnica viewer/ ver
T. Nauman
Authorizetion Effsctive Date
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REVISION O

DRESDEN NUCLEAR POWER STATION PROCESS CONTROL PROGRAM
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The purpose of the Dresden Nuclear Power Station (DNPE) Process Control
Progras (JCP) is to establish the process parameters which will provide
& reasonable assurance that all Low-Level Radicactive Waste (LLRW)
processed at Dresden Station will meet or exceed sny end all acceptance
criteria for processing, packaging, oneite storage, and shipment of LLRW
to Licensed Burial Pacilities.

These criteria iliclude ell Departwent of Trassportation (DOT), Nuclear
Reguistory Commission (NRC), Statwm, and Licensed Burias)l Fecilities’
rules and regulations for the processing, packsging, on-site etorage,
and shipping of LLRW.

Although « Stock BQuipment Company Cement Solidification System was
installed during 197§, UNPS currently uses Commercial, Vendor =~ Buoplied
Processing Systems for the processing of the primary liguid LLRW streams
gensrated by the Station.

Commonweslth Edison reguires that all Vendors used to process liguid
LLRW at DNPS must meet al)l applicable Commonwsalth Edison Co. juality
standards and shall have submitted & Prcosss Systes Toploal Report to
the NRC. Furthermore, the vender solidification/stabilization medis
must be approved by the Licensed Burial Sites.

B. USEE REFERENCES

3. Technical Specificacions, Unite 1, 2, & 3.
.. Smction 1.0 Definition of Process Control/Program.®TRCK
SPECS 1.0, Definition of Process Control Program®
b. Section 6.9, Process Control Program. ®TECH SPECS 6.13,
Frocese Control Frogram®
2. Procedures.
a. DAP 02-27, Integrated Reporting Process IRP,
b. DAP 10-01, Oneite Review and Investigative Punction/Plant
Qperations Review Committes (PORC).
e. DAF 10-02, 10CFRS0.89 Review Scresnings and Safety
Evaluations.
d. DOF 2000 Seriec, Radwaste Operasting Procsduras.
.. Vendor Procedures.
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B. 3. Commonwealth Bdison Program for Implementation of 10 CFR Part 61
and 10 CFR Part 20.311 Dated December 22, 1983.
4. Commonweslth Bdison Quality Assurance Manual.
5. 10 CFR Part 20.311, Tvanefer for Dieposal and Manifests.
6. 10 CFR Part 61, Licensing Reguirements for the Land Disposal of
Radioactive Maste.
2. 10 CFR Part 71, Packaging snd Traseportation of Radicactive
Material.
8. 49 CFR Part 173, General Reguirsmants for Shipmente and Packaging.
c. ESX _DEEIKITIONS
S - - = 5
HOTE
The following definition of the PCP is from Twch Specs 1.0 Definition
! of Process Control/Program. *TECH SPECS 1.0, Definition of Process
Control Program®
.
1. EROCESS CONTROL PROGRAM (PCP) - shall contein the current
formulas, sampling, analysis, test and determination t¢ be made to
ensure that processing and packeging of actual or simulated wet
wolid wastes will be accomplished in such & way to assure
compliance with 10 CFR Parts 20, 61, and 71, State Regulationas,
burial ground requirements, and other requirements governing the
disposal of solid radivactive waste.
2. EQRIRIFICATION - Liguid Waste processed to either a stable or
unestable free stauding monolith.,
D.  SUPPLEMENTS:
NONE .
E. PRLICY ¢

1. Records of license reviews performed for changes made to the PCP
program shall be maintained for the life of the plant.

A The PCP shall be approved by the Commiceien prior to
implementation.

3. All waste streams shall be classified per 10 CFR 61.55 and meet
the waste charactaristios per 10 CFR part 61.56.

4. Station and Vendor Procedures shall be followed to comply with
this PCP.
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Steps E.§ and E.6 are required by Tech Specs 6.9, Process Control
Program. ®TRCH SPECS 6.13, Process Control Frogran®

7.

Changes to the PCP shall be documented. This documentation shall
containg

a. Sutficient information to support the change together with
the appropriste snalyses of evaluations Justifying the
change(s), and

b. A determinstion that the change will maintain the overall
conformance of the sclidified waste product to existing
requirements of Pederal, Stste, or other epplicable
regulations.

Changes whall become effactive after review and scoeptance by the
On=site Reviev Function, and the approval of the Station Menager
per DAP 10-01, Onsite Review and Investigative Furscion/Plant
Operations Review Committee (PORC).

Because all solidification is performed by Vendors, the Vendor
Process Control Procedures contain the formulas, sampling,
analyeis, test and determination regquired to be made to ensure
that processing and packaging of waste is accomplished to assure
complience with the reguired regulations.

If any of the PCP criteris are not watisfied, resulting in @
defective product, then the shipment of the defective product
#hall be suspended until a root causs determination has been
identified par DAP 02-27, Integrated Reporting Process IRP.

Major Changes to Radicactive Waste Trastment Systens may be nade
provided that the change is reported i{n the Monthly Operating
Report for the pericd in which the evalustion was reviewed by the
On-gite Review Function.

.. The discussion of each change shall contain:
(1) A sumemary of the evaluation that led to the
determination that the change could be made in
accordence with 10 CPR §0.59, per DAP 10-032,
10CYRS0. 59 Review Scresnings and Safety Bvaluations;

(2) Bufficient detailed i{nformetion to support the reason
for the change;

4 of %
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(3} A detalled description of the equipment, components,
and procese involved and the interfaces with other
plant systens;

(4) An evaluation of the change which shows the predicted
quantity of solid waste that differ from those
previocusly predicted in the licvense applicstion and
anendments;

(5) A comparison of the predictad guantity of radioactive
materiele in solid waste to the actual quantity for
the period in which the changes were made;

{€) An estimate of the exposure to plant operating
personnel as & result of the change; and

{7) Documentation of the fact that the change was reviewed
&nd found acceptable by the On-Site Review Punction.

The change shall become effective upon review and acceptance
by the On-Site Review Punction.

The changes may be made by submitting this information as
pert of the annual RUPSAR update.

All references to the Stock Solidificetion Eyntem have been
deleted from the PCP, ss Dresden presantly uses a Vendor
Soliditicetion Procese only. The Btook Solidification
System never functioned as intended and because of changing
regulations on the sclidification PCP, the use of Contract
Vendor Services proved to be more cost effective over using
the Stock System,

1. VENROR PROCESS SYSTEM(S):

\ 8.

ONPS currently uses Commercial, Vendor supplied, processing
systems for the processing of the primary liguid LLRW
ftreams generated by the Ststion.

Commonwealth Edison requires that all Vendors used to
procese liguid LLRW at DNPS must meet all epplicable
Commonwealth Bdison Co. quality standarde and shall have
submitted a Process System Topicel Report to the NRC.
Purthermore, the vendor eslidiflcation/stabilization medis
must be approved by the Licensed Burial Sites.
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LIQUID WASTE PROCESSING SYSTEM:

8.

Liquid radwaste proceseing congiste of dewatering,
solidification, Vendor supplied filter/process system, or an
eVaporstive process to treat the following waste streams:
spant resin, voncentrated liguids, sludges, filter oedie,
filter cartridges and oil.

Spent lon-exchange resin is collected in the Spent Resin
Tank prior to processing for dispossl.

(1) Spent reain may originate from any one of the
following systems:

. Condensate.

« Fusl Pool.

© Resctor wWater Clean Up.

B Floor Drain Processing Bystem.

. Radwaste Eguipment Drain Processing Systems.

{2) Resine are alliowed to settle in the Spent Resin Tank
and then are discharged to the Vendor Processing
SBystem vis & reein water glurry.

(3) Vendor resin beds are aleo used for decontaminat ion of
plant systems such as the Spent Fue) Pool, RWCU, and
8DC. These resins are then handled by the Vendor
Processing System,

CONCENTRATED WASTES: In general, various drains and sump
discharges are collected in Floor Drain Collector Tank
and/or Waste Collector Tank for waste trestment.

(1) Water from these tanks can be sent through a filter or
deminerslizer prior to being sent to the Max Recycle
System whare it is concentrated utilizing the Max
Recycle Concentrator or Vendor supplied processing
systems.

(2) The Max Recycle Concentrator boile off the water into
& distillate and a concentrate. The distillate is
#ent to waste Systems for filtration, deminersl .szstion
and plant re-use QR discharged to the river. The
concentrates are periodically discharged to the vendor
processing system for waste treatment.
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FILYER SLUDGRS: Piltering devices using precoat media are
used at DNPS in & variety of procese streans.

(1) These devices are used primarily for the removal of
Suspended sclide from the liguid waste streams.

(2) The precoat materisl from these devices sre routinely
removed from the filter vessel and discharged to a
Filter Sludge Tank.

(3) Periodically, the filter sludge is discharged to the
Vendor Frocessing System for waste tresstwent .

LUBRICANTE AND/OR OILS: Various lubricants and olle become
contaminated ae & conseguence of normal operating and
maintenance activities. These contamineted lubricante/oile
Are processed for treatment on an as needed basis using a
vendor.

FILTER CARTRIDGES: Various filter cartridges are dried and
pleced into a High Integrity Container(s) (HIC) for disposal
Or are encapsulated in an In-Situ Liner for waste
processing.

ACTIVATED HARDWARE: Activated Hardware is stored in the
Spent Puel Pools.

(1) The waste includes items such as: Contrel Rods, Fuel
Channels, and Nuclear Instrumentation.

(2) These iteme are processed periodically using remote
underwater handling equipment provided by & Vendor.

(3) The waste is then put into s liner for ehipment and/or
storage.

REY_ACTIVE WASTE (DAM);

Dry Active Waste such as paper, wood, plastic, cardboard, hoses,
cloth and metals, etc. become contaminsted a® & conseguence of
normal operating and maintenance activities.

DAW is collected, surveyed and sorted for compatible and
non-compatible wastes.

Contaminated cospatible waste le packaged in containers to
facilitate on-site pre-compaction and/or off-site super-
compaction or incineration.

Contaminated Non-compatible DAW is sorted to provide an
efficiant handling method for waste treatment .

7T o0t 9
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| 3. d. in ;ddttmu, DAW itmms are surveyed for release when

applicable.

4. CECOQURARY WASIE SIREAMS: Periodically, wastes are genarated from

such sources as decontaminations, tank cleanings, sump cleanings,
dried Sewage Treatment Plant Waste, waste oll and other waste from
cleanup of inadvertent contaminations.

a. Wastes generated in this manner are sampled on a batch
basis.
b. Apjropriate formulsse for u-tionmg solidification agent to

vasce are developed on small bench samples, or Af the
consistency of the waste is known, from sstablished
formulee.

e. Becondary waste streams such me DAW (Pry Active Waste) and
activated hardware are packaged and handled as & case by
Case bases. Samples of the above waste streams are obtained
and analysed by DNPS personnel per approved procedures.

5. INSPECTION: All shipping containers sre inspected for compliance
with DOT, Station, On-site Storage, and/or burial site
requiraments prior to use.

a. When applicable, containers of Concentrated Waste, Spent
Resin and Sludges, are inspected for quality of
sclidificetion and/or dewatering regquiresents.

b. Dewatering requiremsnts for the Station/Burial Site i{s <1%
free standing water.

(1) If free standing water or poor solidification is
observed, then samples of the particular series of
batches ie taken for root cause determination.

(2) Additional samples may be taken, ss warranted, to
ensure free standing water and solidification
requirements are maintalined.

c. Process parameters in use during the production of these
containers will be investigated and corrective actione taken
as warranted.

6. SHIPMENI: All wastes shipped off site are packaged in DOT
approved shipping containers.

e, All transport vehicles must meet the eppropriate DOT and NRC
réquirements prior to loading.

b. Packagas are inepected and shipments (vehicles) are

inspected for compliance with DOT, NRC and Burial Site
critericn prior to leaving the site.
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.  WAITER'S REFERANGES:

1. NRC Branch Technical Position on Weaste Form.

2. NUREG 0123, Prepsration of Radiclogical Effluent Technical
Specifications for Nuclear Power Plents - October 1978.

3. Dresden Pinal Safety Analysis Report, 11.4, Solid Waste Management
System.
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6.9 PROCESS CONTROL PROGRAM (PCP)

A

The PCP shall contain the sampling, analysis, and formulation
determination by which solidification of radicactive wastes from liguid
systems is assured.

The PCP shall be approved by the Commission prior to implementation.
Licensee initiated changes may be made to the PCP provided the change:
1. Shall be submitted to the Commission in the Semi-Annual Radiocactive
Effluent Release Report for the period in which the change was
made and shall contain:
a. Sufficiently detailed information to support the change;
b. A determination that the change did not reduce the overall
conformance of the solidified waste product to existing
criteria for solid wastes; and

¢.  Documentation that the change has been reviewed and found
acceptable by the onsite review function.

2.  Shall become effective upon review and acceptance by the onsite

review function.

6.9-1 Amendment No. 114
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This page reserved for GENERIC QUAD CITIES ANNEX INDEX
CHAPTER 12.0

All pages in Chapter 12.0 are designated REVISION 1.0

SPECIAL NOTE

Until removal of the Radiological Effluent Technical
Specifications has been approved by the Nuclear Regulatory Commission,
the requirements of the Technical Specifications shall take precedence
over this chapter, should any differences occur.
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12.1.1
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32.1:3

12.1.4

18.1.5

12.1.6

QUAD CITIES Revision 1.0

e INFORMATION UL

Chanpnel 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 perfomed by any series of sequential, overlapping
or total Channel steps such that the entire Channel is
calibrated.

Channel Check -~ A Channel Check shall be the
qualitative assessment of Channel 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.

Channel Function Test - A Channel Functional Test
shall be:

a. Analog Channels - the injection of a simulated
signal into the Channel as close to the sensor as
practicable to verify Operability including alarm
and/or trip functions and Channel failure trips.

b. Bistable Channels - the injection of a simulated
signal into the sensor to verify Operability
including alarm and/or trip functions.

The Channel Functional Test may be performed by any
series of sequential, overlapping or total Channel
steps such that the entire Channel is tested.

= - Dose Equivalent I-131 is that
concentration of I-131 (microcurie/ gram) which alone
would produce the same thyroid dose as the quantity
and isotopic mixture of I-131, I-132, I-133, 1-134,
and I-135 actually present. The thyroid dose
conversion factors used for this calculation shall be
those listed in Table III of TID-14844, "Calculation
of Distance Factors For Power and Test Reactor Sites."*

Hot Standby - Hot standby means operation with the
reactor critical, system pressure less than 1060 psig,
the main steam isolation valves closed, and thermal
power not exceeding 15%.

lmmediate - Immediate means that the required action
will be initiated as soon as practicable considering
the safe operation of the unit and the importance of
the required action.

12-1
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iC - Members of the Public means an
individual in a controlled or unrestricted area.
However, an individual is not a member of the public
during any period in which the individual receives an
occupational dose.

i - A reactor mode switch selects
the proper interlocking for the operating or shutdown
condition of the plant. Following are the reactor mode
switch positions and interlocks provided:

I Shutdown - In this position, a reactor scram is
initiated, power to the control rod drives is
removed, and the reactor protection trip systems
have been deenergized for 10 seconds prior to
permissive for manva: reset.

2. Refuel - In this position, interlocks are
established so that one control rod only may be
withdrawn when fl.x amplifiers are set at the
proper sensitivity level and the refueling crane is
not over the reactor. Also the trips from the
turbine control valves, turbine stop valves, main
steam isolation valves, and condenser vacuum are
bypassed. 1If the refueling crane is over the
reactor, all rods must be fully inserted and none
can be withdrawn.

L
.

- In this position, the reactor
protection scram trips, initiated by condenser low
vacuum and main steamline isolation valve closure,
are bypassed, the low pressure main steamline
isolation valve closure trip is bypassed, and the
reactor protection system is energized, with IRM
and APRM neutron monitoring system trips and
control rod withdrawal interlocks in service.

4. Bun - In this position, the reactor system pressure
is at or above 825 psig and the reactor protection
system is energized with the APRM protection and
REM interlocks in service (excluding the 15% high
flux scram).

- The Offsite
Dose Calculation Manual shall contain the methodology
and parameters used in the calculation of offsite doses
resulting from radiocactive gaseous and liquid effluents,
in the calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of
the Radiological Environmental Monitoring Program. The
ODCM shall also contain (1) the Radiocactive Effluent
Controls and Radiological Environmental Monitoring
Programs required by Sections 12-5 and (2) descriptions
of the information that chould be included in the
Radioactive Effluent Release Reports and in the Annual
Radiological Environmental Operating Reports required by
Sections 12.6.2.1 and 12.6.2.2.
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ol=-litle
cemons

ES
that 1

™t
'

=
i~
L
<)

@

1

v

i
O‘F
Ji8 AL
Lol
b i Sde il




12.

12.

12.

12.

12.

.15

.16

% &

.18

.19

.20

QUAD CITIES anatas t B
,,,..,nua-n«r- NPy January 1994

NN

a

d. Protective Function - A system protective action
which results form the Protective Action of the
Channels monitoring a particular plant condition.

Rated Thermal Power - Rated Thermal Power means a
steady- state power level of 2511 thermal megawatts.

! - Reactor Power Operation is
any operation with the mode switch in the Startup/Hot
st or Run position with the reactor critical and
above 1% Rated Thermal Power.

- Reactor Vessel Pressures
listed in the Technical Specifications, unless
otherwise indicated, are those measured by the reactor
vessel steam space detector.

- Refueling Outage is the period of
time between the shutdown of the unit prior to a
refueling and startup of the plant subseguent to that
refueling. For the purpose of designating frequenC{
of testing and surveillance, a Refueling Outage shall
mean a regularly scheduled Refueling Outage; however,
where such outages occur within 8 months of the
completion of the previous Refueling Outage, the
required surveillance testing need not be performed
until the next regularly scheduled outage.

Souxce Check - Source Check is the gualitative
assessment of instrument response when the sensor is
exposed to a radiocactive source.

i S ap :
ﬁﬁg1nl1f9nf—3ﬂ115ﬁd—3?-Eﬁﬂ1m51130-9959-19—1h=-23h119

a. Actual - Refers to using known release data to
project the dose to the public for the previous
month. This data is stored in the database and
used to demonstrate compliance with the reporting
requirements of Chapter 12.

b. Projected - Refers to using known release data
from the previous month or estimated release data
to forecast a future dose to the public. This
data is NOT incorporated into the database.

12-4
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12.2 INSTRUMENTATION

12.2.1.A Radioactive Liquid
Effluent Instrumentation
QOperability
Apilicability: Applies to
radicactive
effluents from
the plant.

The effluent monitoring

inf :rumentation shown in Table
12 ..1 shall be operable with
al: m setpoints set to ensure
tha: the limits of Section 12.3
are not exceeded. The aiarm

g€t »ints shall be determined in
accordance with Section 10.2.

1. With a radiocactive liguid
effluent monitoring
instrument alarm/trip
setpoint less conservative
than required, without delay
suspend the release of
radicactive liquid effluents
monitored by the affected
instrument, or declare the
ingtrument inoperable, or
change the setpoint so it is
acceptably conservative.

2. With one or more radiocactive
ligquid effluent monitoring
instruments inoperable, take
the action shown in Table
12.2-1. Exert best efforts
to return the instrument to
operable status within 30
days and, if unsuccessful,
explain in the next
Semi-Annual Radiocactive
Effluent Release Report why
the inoperability was not

corrected in a timely manner.

QUAD CITIES Revision 1.0

Applicability: Applies to the
periodic
measurements of
radioactive
effluents.

Each radiocactive liquid effluent
monitoring instrument shown in
Table 12.2-2 shall be
demonstrated operable by
performance of the given source
check, instrument check,
calibration, and functional test
operations at the frequencies
shown in Table 12.2-2.

12-6
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Operability Surveillance
3. In the event a limiting
condition for operation and
associated action
requirements cannot be
satisfied because of
circumstances in excess of
those addressed in the
specifications, provide a
30-day written report to the
NRC and no changes are
required in the operational
condition of the plant, and
this does not prevent the
plant from entry into an
operational mode.

12-7
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12.2 2.A Radicactive Gaseous 12.2.2.B Radiocactive Gaseous
Effluent Instrumentation
B e Surveillance

The effluent monitoring
instrumentation shown in Table
12.2-3 shall be operable with
alarm/trip setpoints set to
ensure that the limits of Section
12.4 are not exceeded. The
alarm/trip setpoints shall be

det 2rmined in accordance with the
Seccion 10.1.

1.

With a radiocactive gaseous
effluent monitoring
instrument alarm/trip set
peoint less conservative than
required, without delay
suspend the release of
radiocactive gaseous effluents
monitored by the affected
instrument, or declare the
instrument inoperable, or
change the setpoint so it is
acceptably conservative.

With one or more radiocactive
gaseous effluent monitoring
instruments inoperable, take
the action shown in Table
12.2-3., Exert best efforts
to return the instrument to
operable status within 30
days and, if unsuccessful,
explain in the next
Semi-Annual Radiocactive
Effluent Release Report why
the inoperability was not
corrected in a timely manner.
This is in lieu of an LER.

In the event a limiting
condition for operation and
associated action
requirements cannot be
satisfied because of
circumstances in excess of
those addressed in the
specifications, provide a
30-day written report to the
NRC and no changes are
required in the operational
condition of the plant, and
this does not prevent the
plant from entry into an
operational mode.

Each radiocactive gaseous
radiation monitoring instrument
in Table 12.2-4 shall be
demonstrated operable by
performance of the given source

check,

instrument check,

calibration, and functional test

shown

12-8

ions at the frequency
in Table 12.2-4.
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TABLE 12.2-1

RADIOACTIVE LIQUID EFFLUENT MCNITORING INSTRUMENTATION

Minimum No.
of Operable
Channels

Notes

Action A:

Action B:

Action C:

Total No.
of Channels Parameter Action'
1 Service Water A
Effluent Gross
Activity Monitor
1 Ligquid Radwaste C
Effluent Flow
Rate Monitor
1 Ligquid Radwaste B

Effluent Gross
Activity Monitor

With less than the minimum number of operable channels,
releases via this Eathway may continue, provided that at
least once per 12 hours grab samples are collected and
analyzed for beta or gamma activity at an LLD of less than
or equal to 1077 uCi/ml.

With less than the minimum number of operable channels,
effluent releases via this pathway may continue, provided
that prior to initiating a release, at least 2 independent
samples are analyzed in accordance with Section 12.3.A.1,
and at least 2 members of the facility staff independently
verify the release calculation and discharge valving.
Otherwise, suspend release of radiocactive effluents via
this pathway.

With less than the minimum number of operable channels,
releases via this pathway may continue, provided the flow
rate is estimated at least once per 4 hours during actual
releases. Pump curves may be utilized to estimate flow.

12-9
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TABLE 12.2-3

Revision 1.0
January 1994

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Minimum No.

of Operaﬁ%e Total No.
1 2
1 2
1 i
1 1
1 1
1 1
1 1
1 1
1 1
1 2
1 1

Notes

(1)

(2}

Pazametexr

SJAE Radiation Monitors

Main Chimney Noble
Gas Activity Monitor

Main Chimney Iodine
Sampler

Main Chimney
Particulate Sampler

Reactor Bldg. Vent

Sampler
Flow Rate Monitor

Reactor Bldg. Vent
Iodine Sampler

Reactor Bldg. Vent
Particulate Sampler

Main Chimney Sampler
Flow Rate Monitor

Main Chimney Flow
Rate Monitor

Reactor Bldg. Vent
Noble Gas Monitor

Main Chimney
High Range Noble
Gas Monitor

a::i on 121

D
A

For SJAE monitors, applicable during SJAE operation.

other instrumentation, applicable at all times.

Action A: With the number of operable channels less than the
minimum requirement, effluent releases via this
pathway may continue, provided grab samples are

For

taken at least once per 8 hour shift and these
samples are analyzed within 24 hours.

12-11
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TABLE 12.2-3 (Con't)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

With the number -f operable channels less than the
minimum required, effluent releases via this pathway may
continue provided that the flow rate is estimated at
least once per 4 hours.

With less than the minimum channels operable, effluent
releases via this pathway may continue provided samples
are continuously collected with auxiliary sampling
equipment, as required in Table 12.4-1.

With less than the minimum channels operable, gases from
the main condenser off gas system may be released to the
environment for up to 72 hours provided at least one
chimney monitor is operable; otherwise, be in hot stand-
by in 12 hours.

With iess than the minimum channels operable, immediately
suspend release of radicactive effluents via this
pathway.

With less than the minimum channels operable, initiate
the preplanned alternate method of monitoring the
appropriate parameter(s) within 72 hours, and:

(1) either restore the inoperable channel(s) to operable
status within 7 days of the event, or

(2) prepare and submit a Special Report to the
Commission within 30 days following the event
outlining the action taken, the cause of the
inoperability and the plans and schedule for
restoring the system to operable status.
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TABLE 12.2-4 (cont'd)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
REQUIREMENTS

(4) Calibration shall include performance of a functional test.

(5) Instrument check to verify operability of the instrument; that the
instrument is in place and functioning properly.

{6) Functional test shall be performed on local switches providing low flow
alarm.

12-14
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12.2.C LIQUID AND GASEQUS EFFLUENTS INSTRUMENTATION BASES

.

The radioactive liquid and gaseous effluent instrumentation is
provided to monitor the release of radioactive materials in
liquid and gaseous effluents during releases. The alarm
setpoints for the instruments are provided to ensure that the
alargg will occur prior to exceeding the limits of RETS and 10
CFR ;

12-15
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The concentration of
radiocactive material released
form the site to unrestricted
areas (at or beyond the site
boundary, see Quad Cities
Station ODCM Annex, Appendix
F, Figure F-1) shall be
limited to the concentrations
srecified in 10 CFR Part 20,
Appendix B, Table 11, Column
2 with the Table 12.3-1
values representing the MPC's
for noble gases.

With the concentration of
radioactive material released
from the site to unrestricted
areas exceeding the above
limits, without delay
decrease the release rate of
radiocactive materials and/or
increase the dilution flow
rate to restore the
contentration to within the
abovz limits.

The dose or dose commitment
above background to a member
of the public from
radicactive materials in
liquid effluents released tn
unrestricted areas (at or
beyond the site boundary)
from the site shall be
limited to the following:

. a, During any calendar

quarter:

(1) uess than or eqal
to 3 mrem to tl-
whole body.

(2) Less than or equal
to 10 mrem to any
crgan.

QUAD CITIES
S VLFURIRALTIGR UL

Liguid Effluents Limits 12.3.B Liguid Effluents
and Reporting Surveillance

The concentration of
radioactive material in
unrestricted areas shall be
determined to be within the
prescribed limits by
obtaining the representative
samples in accordance with
the sampling and analysis
program specified in Table
12.3-3. The sample analysis
results will be used with
the calculational methods in
the ODCM to determine that
the concentrations are
within the limits of
Specification 12.3.A.1.

a. The dose contributions
from measured quantities
of radicactive material
shall be determined by
calculation at least once
per 31 days and a
cumulative swamation of
these total body and
organ doses shall be
maintained for each
calendar quarter.

12-16
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luents Limits 12.3.B Liguid Effluents

Liguid Eff]
and Reporting
During any calendar year:
(1) Less than or equal

to 6 mrem to the
whole body.

(2) Less than or equal
to 20 mrem to any
organ.

With the calculated dose
from the release of
radioactive materials in
liquid effluents
exceeding any of the
above limits, prepare and
submit to the Commission
within 30 days a Special
Report which identifies
the cause(s) for
exceeding the limit(s)
and defines the
corrective actions taken
and the proposed actions
to be taken to ensure
that future releases are
in compliance with
12.3.A.2.a & b. This is
in lieu of a Licensee
Event Report.

With the calculated dose
from the release of
radioactive materials in
liquid effluents
exceeding the limits of
Specification 12.3.A.2.a.
or 12.3.A.2.b., prepare
and submit a Special
Report to the Commission
within 30 days and limit
the subseguent releases
such that the dose or
dose commitment to a
member of the public from

Surveillance

b.

12-17

Doses computed at the
nearest community water
system will consider only
the drinking water
pathway and shall be
projected using the
methods prescribed in the
ODCM at least once per 92
days.
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Ligquid Effluents Limits 12.3.B Liguid Effluents
and Reporting Surveillance

all uranium fuel cycle
sources is limited to
less than or equal to 25
mrem to the total body or
any organ (except
thyroid, which is limited
to less than or equal to
75 mrem) over 12
consecutive months. This
Special Report shall
include an analysis which
demonstrates that
radiation exposures to
all members of the public
from all uranium fuel
cycle sources (including
all effluent pathways and
direct radiation) are
less than the 40 CFR Part
190 Standard. Otherwise
cbtain a variance from
the Commission to permit
releases which exceed the
40 CFR Part 190 Standard.
The radiation exposure
analysis contained in the
Special Report shall use
methods prescribed in the
ODCM. This report is in
lieu of a Licensee Event
Report.

With the projected annual
whole body or any
internal organ dose
computed at the nearest
downstream community
water system is egual to
or exceeds 2 mrem from
all radioactive materials
released in liquid
effluents from the
Station, prepare and
submit a Special Report
within 30 days to the
operator of the community
water system.

QUAD CI
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12.3.A
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Liquid Effluents Limits
and Reporting

In the event a limited
and/or associated action
requirements identified
in Sections 12.3.A and
12.3.B cannot be
satisfied because of
circumstances in excess
of those addressed in
this Sectiorn, no changes
are required in the
operational condition of
the plant, and this does
not prevent the plant
from entry into an
operational mode.

QUAD CITIES
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NUCLIDE

Kr-85m
Kr-85
Kr-87
Kr-88
Ar-41
Xe-131m
Xe-133m
Xe-133
Xe~135m
Xe-135

0.01 rem/week, density

QUAD CITIES

R &?EE&NAM\%E% QLY

TZBLE 12.3-1

ALLOWAELE CONCENTRATION OF DISSOLVED
QR_ENTEAINED NOELE GASES RELEASED FROM THE
SITE TO UNRESTRICTED AREAS IN LIOUID WASTE

AC(uCi/ml)*

2x10™
S5x107*
4x10°*
9x10-*
7%x10°°
7%10°*
5x10*
6x10
2x10*
2x10™

Computed from Eguation 20 of ICRP Publication 2
adjusted tor infinite cloud submersion in water, and R
1.0 g/cc abd Pw/Pt = 1.0.

Revision 1.0
January 1994
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TABLE 12.3-3

QUAD CITIES

January 1994

RADRIOACTIVE LIOUID WASTE SAMPLING

AND ANALYELS PROGEAM

LIQUID RELEASE SAMPLING MINIMUM ANALYSIS TYPE OF LOWER LIMIT OF
TYPE FREQUENCY FREQUENCY ACTIVITY DETECTION
ANALYSIS (LLD) (uci/ml)
A. Prior to Each Prior to Each Principal Gamma 5x10"7
Batch Batch Emitters*
I-131 1x10°*
; Prior to Each M Gross Alpha 1x10°7
Bat - h Waster
s . Batch Composite®
Rel “ase Tanks P H-3 1x10-*
Prior to Each Q Fe-55% 1x10°*
Batch Composite®
Sr-89, Sr-90 5x10"*
Prior to One M Dissolved & 1x10°*
Batch/M Entrained Gases®
(Gamma Emitters)
B. M° (Grab Sample) M* I1-131 1x10°*
Pl« t Continuous Principle Gamma 5x10°7
Rele saea Emitters®
Dissolved and 1x10°*
Entrained Gases'
(Gamma Emitters)
H-3 1x10°°
Gross Alpha 1x10°7
Q¢ (Grab Sample) Q¢ Sr-89, Sr-90 5x10*
Fe-55% 1x10-*

pre—
.




QUAD CITIES Revision 1.0

TR \NFORMATION OHLY Samary 1954

TABLE 12-3-3 (Continued)

RADIOACTIVE LIQUID WASTE SAMPLING
AND ANALYSIS PROGRAM

IARLE NOTATICON

The LLD is defined in Notation A of Table 11-3.

A composite sample is one in which the guantity of liquid samples
is proportional to the quantity of liquid waste discharged and in
which the method of sampling smployed results in a specimen which
is representative cf the liquids released.

If the alarm setpoint of the service water effluent monitor as
determined in the ODCM is exceeded, the frequency of analysis
shall be increased to daily until the condition no longer exists.

A batch release is the discharge of liquid wastes of a discrete
volume. Prior to sampling for analyses, each batch shall be
isolated then thoroughly mixed to assure representative sampling.
A continuous release is the discharge of liquid wastes of a
nondiscrete volume; e.g., from a volume or system that has an
input flow duriig the release.

The principal gamma emitters for which the LLD specification
applies exclusively are the following radionuclides: Mn-54, Fe-59,
Co-60, 2Zn-65, Co-58, Mo-99, Cs-134, Csl137, Ce-141, and Ce-144.
Other peaks which are measurable and identifiable by gamma ray
spectrometry together with the above nuclides, shall be also
identified and reported when the actual analysis is performed on a
sample. Nuclides which are below the LLD for the analyses shall
not be reported as being present at the LLD level for that
nuclide.

The dissolved and entrained gases (gamma emitters) for which the
LLD specification applies ~xclusively are the following
radionuclides: Kr-87, Kr-’8 Xe-133, Xe-133m, Xe-135, and Xe-138.
Other dissolved and entrained gases (gamma emitters) which are
measurable and identifiable by gamma-ray spectrometry, together
with the above nuclides, shall alsc be identified and reported
when an actual analysis is performed on a sample. Nuclides which
are below the LLD for the analyses shall not be reported as being
present at the LLD level for that nuclide.

12-23
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LIQUID EFFLUENTS BASES

Concentration

This specification is provided to ensure that the
concentration of radiocactive materials released in liquid
waste effluents from the site to unrestricted areas will be
less than the concentration levels specified in Appendix B,
Taple 2, Column 2 to 10CFR20.1001 - 20.2402. The
concentration limit for noble gases was converted to an
equivalent concentration in water using the International
Commission on Radiological Protection (ICRP) Publication 2.

Dose

This specification is provided to implement the requirements
of Sections II.A, III.A and IV.A of Appendix I, 10 CFR Part
50. The Limiting Condition for Operation implements the
guides set forth in Section II.A of Appendix I. The
statements provide the required operating flexibility and at
the same time implement the guides set forth in Section IV.A
of Appendix I to assure that the releases of radiocactive
material in liquid effluents will be kept "as low as is
reascnably achievable®*. The dose calculations in the ODCM
implement the requirements in Section III.A of Appendix I
that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data such that
the actual exposure of an individual through appropriate
pathways is unlikely to be substantially underestimated. The
equations specified in the ODCM for calculating the doses due
to the actual release rates of radicactive materials in
liquid effluents will be consistent with the methodology
provided in Regulatory Guide 1.109, “Calculation of Annual
doses to Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I*, Revision 1, October 1977 and Regulatory Guide
1.113, "Estimating Aquatic Dispersion of Effluencs from
Accidental and Routine Reactor Releases for the Purpose of
Implementing Appendix I®", April 1977. NUREG-0113 provides
methods for dose calculations consistent with Reg Guide 1.109
and 1.113.

12-24



QUAD CITIES Revision 1.0

(o IFORMATIOH e

12.3.C LIQUID EFFLUENTS BASES (CONT.)
3. Liquid Waste Treatment

The operability of the liquid radwaste treatment system
ensures that this system will be available for use whenever
liquid effluents require treatment prior to release to the
envircnment. The requirement that the appropriate portions
of this system be used when specified provides assurance that
the releases of radicactive materials in liquid effluents
will be kept "as low as is reasonably achievable®. This
specification implements the requirements of 10 CFR Part
50.36a, General Design Criterion 60 of Appendix A to 10 CFR
Part 50 and design objective Section 11.D of Appendix I to 10
CFR Part 50.

12-25
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12.4 Gaseous Effluents

12.4.A. Gaseoqus Effluents Limits 12.4.B

and Reporting

1. The dose rate in unrestricted
areas (at or beyond the site
boundary, see Quad Cities
Station ODCM Annex, Appendix
F, Figure F-1) due to
radicactive materiale
released in gaseous effluents
from the site shall be
limited to the following:

a. For Noble Gases:

(1) Less than 5C0
mrem/ year to the
whole body.

(2) Less than 3000
mrem/ year to the
skin.

b. For iodine-131, for
iodine 133, and for all
radiocnuclides in
particulate form with
half-lives greater than 8
days less than 1500
mrem/year.

QUAD CITIES

Revision 1.0
Jj January 1994
%!#ii bt

M

Gaseous ELfluents
Survelllance

The dose rates due to
radicactive materials
released in gaseous
effluents from the site
shall be determined to be
within the prescribed limits
by obtaining representative
samples in accordance with
the sampling and analysis
program specified in Table
12.4-1. The dose rates are
calculated using methods
prescribed in the Off-Site
Dose Calculation Manual
(ODCM) .
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12.4.A. Gaseous Efflusnts Limits 12.4.B
and _Reporting

8 If the dose rates exceed
the above limits, without
delay decrease the
release rates to bring
the dose rates within the
limits, and to provide
prompt notification to
the Commission (12.6.2.1)

- I The air dose in unrestricted
areas (at or beyond the site
boundary) due to Noble Gases
released in gaseous effluents
from the unit shall be
limited to the following:

a. For gamma radiation:

(1) Less than or equal
te 5 mrad during
any calendar
quarter.

(2) Less than or equal
to 10 mrad during
any calendar year.

b. For Beta radiation:

(1) Less than or equal
to 10 mrad during
any calendar
gquarter.

(2) Less than or equal
to 20 mrad during
any calendar year.

QUAD CITIES

EANTAATION ORLY
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Revision 1.0
January 1994

Gaseous Effluents
Survelllance

The air dose due to releases
of radiocactive noble gases
in gaseous effluents shall
be determined to be within
the prescribed limits by
obtaining representative
samples in accordance with
the sampling and analysis
program specified in
sections A and B of Table
12.4-1. The allocation of
effluents between units
having shared effluent
control systems and the air
doses are determined using
methods prescribed in the
ODCM at least once every 31
days.
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Gasegus ELLluents limits 12.4.B

and Eeporting

With the calculated air
dose from radicactive
noble gases in gaseous
effluents exceeding any
of the above limits,
prepare and submit to the
Commission within 30
days, a Special Report
which identifies the
cause(s) for exceeding
the limit(s) and defines
the corrective actions to
be taken to ensure that
future releases are in
compliance with
12.4.A.2.a & b. This is
in lieu of a Licensee
Event Report.

With the calculated air
dose from radiocactive
noble gases in gaseous
effluents exceeding the
limits of Specification
12.4.A.2.a. or
12.4.A.2.b., prepare and
submit a Special Report
to the Commission within
30 days and limit the
subsequent releases such
that the doses or dose
committment to a member
of the public from all
uranium fuel cycle
sources is limited to
less than or equal to 2%
mrem to the total body or
any organ (except
thyroid, which is limited
to less than or eqgqual to
75 mrem) over 12
consecutive months. This
Special Report shall
include an analysis which
demonstrates that
radiation exposure to all
members cf the public
from all uranium fuel
cycle sources (including
all effluent pathways and
direct

12-28
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12.4.A. Gaseous Effjuents Limits 12.4.B Gaseous Effluents

and Eepoxting

radiation) are less than
the 40 CFR Part 30
Standard. Otherwise,
obtain a variance from
the Commission tec permit
releases which exceed the
40 CFR Part 190 standard.
The radiation exposure
analysis contained in the
Special Report shall use
the methods prescribed in
the ODCM. This report is
in lieu of a Licensee
Event Report.

The dose to a member of the
public in unrestricted areas
(at or beyond the site
boundary) from iodine-131,
iodine-133, tritium, and all
radionuclides in particulate
furxr with half-lives greater
than " days in gaseous
effluents released from the
unit shall be limited to the
following:

Survelllance

The dose to a member of the
public due to releases of
iodine-131, iodine-133,
tritium, and all
radionuclides in particulate
form with half-lives greater
than 8 days shall be
determined to be within (ne
prescribed limits by
obtaining representative
samples in accordance with
the sampling and analysis
program specified in Table
12.4-1.

For radionuclides not
determined in each batch or
weekly composite, the dose
contribution to the current
calendar quarter cumulative
summation may be estimated
by assuming an av. ' age
monthly concentration based
on tha previous monthly or
quarterly composite
analyses. However, for
reporting purposes, the
calculated dose
contributions shall be based
on the actual composite
analyses when possible. The
allocation of effluents
between units having shared
effluent control systems and
the doses are determined
using the methods prescribed
in the ODCM at least once
every 31 days.
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Saseous Effluents Limits 12.4.B

and _Reporting

Less than or equal to 7.5
mrem to any organ during
any calendar quarter.

Less than or equal to 15
mrem to any organ during
any calendar year.

With the calculated dose
from the release of
iodinel3l, iodine-133,
tritium, and all
radionuclides in
particulate form with
halflives greater than 8
days in gaseous effluents
exceeding any of the
above limits, prepare and
submit to the Commission
within 30 days, a Special
Report which identifies
the cause(s) for
exceeding the limit and
defines the corrective
actions taken and the
propeosed actions to be
taken to ensure that
future releases are in
compliance with
12.4.A.3.a & 12.4.A.3.b.
This is in lieu of a
Licensee Event Report.

With the calculated dose
from the release of
iodinel3l, iodine-133,
tritium, and all
radicnuclides in
particulate form with
half-lives greater than 8
days in gaseous effluents
exceeding the limits of
Section 12.4.A.3a. or
12.4.A.3b., prepare and
submit a Special Report
to the Commission within
30 days and limit
subsequent releases such
that the dose or dose
commitment to a member of
the public from
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Gaseous Effluents Limits
and Reporting

all uranium fuel cycla
sources is limited to
less than or equal to 25
mrem to the total body or
organ (except the
thyroid, which is limited
tc less than or egual to
75 mrem) over 12
consecutive months. This
Special Report shall
include an analysis which
demonstrates that
radiation exposures to
all members of the public
from all uranium fuel
cycle sources ‘including
all effluent pathways and
direct radiation) are
less than the 40 CFR Part
190 Standard. Otherwise,
cbtain a variance from
the Commission to permit
releases which exceed the
40 CFR Part 190 Standard.
The radiation exposure
analysis contained in the
Special Report shall use
the methods prescribed in
the ODCM. This report is
in lieu of a Licensee
Event Report.

4. Off-gas System

At all times during
processing for discharge
to the environs, process
and control eqguipment
provided to reduce the
amount or concentration
of radicative materials
shall be operated.

The above specification
shall not apply for the
Off-Gas Charcoal Adsorber
Beds below 30 percent of
rated thermal power.

QUAD CITIES Revision 1.0
e MBI Y January 1994
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12.4.B Gaseous Effluents
Surveillance

4. Off-gas System

Doses due to treated gases
released to unrestricted
areas at or beyond the site
boundary shall be projected
at least once per 31 days in
aczordance with the ODCM.




12.4.A.

The release rate of the
sum of the activities
from the noble gases
measured at the main
condenser air ejector
shall be limited to less
than or equal to 100
microcuries/sec per Mwt
(after 30 m.nutes decay)
at all times. With the
release rate of the sum
of the activities from
noble gases at the main
condenser air ejector
exceeding 100
microcuries/sec per MWt
(after 30 minutes decay),
restore, the release rate
to within its limits
within 72 hours, or be in
at least HOT STANDBY
within the next 12 hours.

In the event a limit
and/or associated action
requirement identified in
Sections 12.4.A and
12.4.B cannot be
satisfied because of
circumstances in excess
of those addressed in
this Section, no changes
are required in the
operational condition of
the plant, and this does
not prevent the plant
from entry into an
operational mode.

QUAD CITIES
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The radiocactivity rate of
noble gases at (near) the
outlet of the main condenser
air ejector shall be
continuously monitored in
accordance with
Specification 12.2.2.A. The
release rate of the sum of
the activities from nolble
gases from the main
condenser air ejector shall
be determined to be within
the limits of Specification
12.4.A.5 at the following
frequencies by performing an
isctope analysis of a
representative sample of
gases taken at the
recombiner outlet, or at the
air ejector outlet if the
recombiner is bypassed.

At least once per 31 days.

Within 4 hours following an
increase, as indicated by
the main condenser air
ejector noble gas activity
monitor, of greater than
50%, after factoring out
iacreases due to changes in
thermal power level and off-
gas flow, in the nominal
steady-state fission gas
release from the primary
coclant.
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AND ANALXSIS PROGRAM
MINIMUM LOWER LIMIT OF
(IASEOUS RELEASE SAMPLING ANALYSIS TYPE OF DETECTION
TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS {LLD) (uCi/ml)
A. Main Chimney M M® Principal Gamma 1x10™*
‘wactor Bldg. Grab Sample Zmitters”
ent Stack
M Tritium 1x10*
B. 11 Release Continuous (4) w* I1-131 1x10°"
"ypes as Listed Charcoal
n A Above Sample 1-133 ix10°"°
Continuous (d) W Principal Gamma
Particulate | Emitters® Ixyo
Sample (I-131, others)
Continuous ‘d) Q SR-89 Ixin™™
Composite
Particulate SR-90 1x10-1
Sample
Continuous (d) M Gross Alpha ix10™4
Composite
Particulate
Sampl e
C. Main Chimney Cont inuous (d) Noble Gas Noble Gases 1x10°*
Monitor
D. keactor Bldg. Cont.inuous (d) Noble Gas Noble Gases 1x10°*
Vent Stack Monitor
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TABLE 12.4-1 (Continued)
TABLE NOTATION

The lower limit of detection (LLD) is defined in table notation A. of
Table 12.5-3.

Sampling and analyses shall also be performed following shutdown,
startup, or a thermal power change exceeding 20 percent of rated thermal
power in 1 hour unless (1) analysis shows that the DOSE EQUIVALENT I-131
concentration in the primary coolant has not increased more than a
factor of 5, and (2) the noble gas activity monitor shows that effluent
activity has not increased by more than a factor of 3.

Samples shall be changed at least once per 7 days and the analyses
completed within 48 hours after removal from the sampler. Sampling
shall also be performed within 24 hours following each shutdown,
startup, or thermal power level change exceeding 20% of rated thermal
power in one hour. This requirement does not apply if (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the primary
coolant has not increased more than a factor of 5, and (2) the noble gas
activity monitor shows that effluent activity has not increased by more
than a factor of 3. When samples collected for 24 hours are analyzed,
the corresponding LLD's may be increased by a factor of 10.

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

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionruclides: Kr-87, Kr-88, Xe-133,
Xe-133m, Xe-135, and Xe-138 for gaseous emissions, and Mn-54, Fe-59,
Co-60, Zn-65, Co-58, Mo-99, Cs-134, Cs-137, Celd4l, and Ce-144 for
particulate emissions. Other peaks which are meaerable and
identifiable by gamma ray spectrometry, togeth.er with the above
nuclides, shall be alsc identified and reported when an actual analysis
is performed on a sample. Nuclides which are below the LLD for the

analyses shall not be reported as being present at the LLD level for
that nuclide.
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GASEQUS EFFLUENTS BASES

Gaseous Effluents Dose

This specification is provided to ensure that the dose at the
unrestricted area boundary from gaseous effluents from the units on tne
site will be within the annual dose limits of 10CFR20. These limits
provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of an individual in
an unrestricted area to annual average concentrations exceeding the
limits specified in Appendix B, Table 2 of 10CFR20. The specified
release rate limits restrict, at all times, the corresponding gamma and
beta dose rates above background to an individual at or beyond the
unrestricted area boundary to less than or egual to 500 mrem/year to
the total body or to not less than or equal to 3000 mrem/year to the
skin. These release rate limits also restrict, at all times, the
corresponding thyroid dose rate above background via the inhalation
pathway to not less than or equal to 1500 mrem/year. For purposes of
calculating doses resulting from airborne releases the main chimney is
considered to be an elevated release point, and the reactor vent stack
is considered to be a mixed mode release point.

Dose, Noble Gases

This specification is provided to implement the reguirements of
Sections II.B, II1.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
Section II.B of Appendix I. The statementes provide the reguired
operating flexibility and at the same time implement the guides set
forth in Section IV.A of Appendix 1 to assure that the releases of
radinactive material in gaseous effluents will be kept *"as low as is
reasonably achievable.® The Surveillance Requirements implement the
requirements in Section III.A of Appendix I that conformance with the
guides of Appendix I is to be shown by calculational procedures based
on models and data such that the actual exposure of an individual
through the appropriate pathways is unlikely to be substantially
underestimated. The dose calculations established in the ODCM for
calculating the doses due to the actual release rates of radioactive
noble gases in gaseous effluents will be consistent with the
methodology provided in Regulatery Guide 1.109, *Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1,
Octeber 1977 and Regulatory Guide 1.111, *"Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light-Water Cooled Reactors®, Revision 1, July 1977. The
ODCM equations provide for determining the air doses at the
unrestricted boundary based upon the historical average atmospheric
conditions. NUREG-0133 provides methods for dose calculations
consistent with Regulatory Guides 1.109 and 1.111.
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Dose, Radiciodines, Radiocactive Material in Particulate Form and
Radionuclides other than Noble Gases

This specification is provided to implement the reguirements of
Sections II.C, III.A and IV.A of Appendix I, 10 CFR Part S0. The
Limiting Conditions for Operation are the guides set forth in
Section II.C of Appendix I. The statements provide the reguired
operating flexibility and at the same time implement the guides set
forth in Section Iv.A of Appendix I to assure that the releases of
radicactive materials in gaseous effluents will be kept "as low as
is reasonable achievable.*® The ODCM calculational methods
specified in the surveillance reguirements implements the
requirements in Section II1.A of Appendix I that conformance with
the guides of Appendix 1 be shown by calculational procedures based
on models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially
underestimated. The ODCM calculational methods approved by NRC for
calculating the doses due to the actual release rates of the
subject materials are required to be consistent with the
methodology provided in Regulatory Guide 1.109, *Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix
1", Revision 1, October 1977 and Regulatory Guide 1.111, "Methods
for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cocled Reactors,"
Revision 1, July 1977. These equations also provide for
determining the actual doses based upon the historical average
atmospheric conditions. The release rate specifications for
radioiodines, radicactive material in particulate form and
radionuclides other than noble gases are dependent on the existing
radionuclide pathways to man, in the unrestricted area. The
pathways which were examined in the development of these
specifications were: 1) individual inhalation of airborne
radionuclides, 2) deposition of radionuclides onito green leafy
vegetation with subseguent consumption by man and 3) deposition
onto grassy areas where milk animals graze with consumption of the
milk by man.
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12.5 ENVIEONMENTAL MONITORING

12.5.A Environmental Monitoring
Program

- The environmental
monitoring program given in
Table 12.5-1 shall be
conducted except as
specified below.

2. With the radiological
environmental monitoring
program not being conducted
as specified in Table
12.5-1, prepare and submit
to the Commission, in the
Annual Radiological
Operating Report, a
description of the reasons
for not conducting the
program as required and the
pians for preventing a
recurrence. Deviations are
permitted from the reqguired
sampling schedule if
specimens are unobtainable
due to hazardous
conditions, seasonal
unavailability, contractor
omission which is corrected
as soon as discovered,
malfunction of sampling
egquipment, or if a person
who participates in the
program goes out of
business. If the eguipment
malfunctions, corrective
actions shall be completed
as soon as practical. If a
person supplying samples
goes out of buginess, a
replacement will be found
as soon as posgible. All
deviations from the
sampling schedule shall be
described in the annual
report.

12.5.A Environmental Monitoring
Erogram

. £ With the level of radiocactivity
in an environmental sampling
medium at one or more of the

Eovizonpental Monitcving
Surveil.ance

The radiological environmental
monitoring sampies shall be
collected pursuant to Table
12.5-1 from the locations
specified in the ODCM, and
shall be analyzed pursuant to
the requirements of Table
12.5-3.

The results of analyses
performed on radiological
environmental monitoring
samples shall be summarized in
the Annual Radiological
Environmental Operating Report.
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-A  Environmental Mopitoring

With milk samples unavailable
from one or more of the sample
locations required by Table
12.%-1, identify locations for
obtaining replacement samples
and add them to the radiological
environmental monitoring program
within 30 daye. The locations
from which samples were
unavailable may then be deleted
from the monitoring program. In
lieu of a Licensee Event Report,
identify the cause of the
inavailability of samples and
identify the new location(s) for
obtaining replacement samples in
the Annual Radiological
Environmental Operating report
and also include in the report a
revised figure(s) and table for
the ODCM reflecting the new
location(s).

A census of nearest residences
of animals producing milk for
human consumption shall be
conducted annually (during the
grazing season for animals) to
determine their location and
number with respect to the site.
The nearest regidence in each of
the 16 meteorological sectors
shall also be determined within
a distance of five miles. The
census shall be conducted under
the following conditions:

a. Within a 2-mile radius from
the plant site, enumeration
of animals and nearest
residences by a
door -to-door or eguivalent
counting technigue.

Within a S-mile csadius,
enumeration of animals by using
referenced information from
county agricultural agents or
other reliable sources.

th a land use census identifying

Tiwation(s) of animals which

12.5.8.

Swrveillance

4. The results of the land use
census shall be included in the
Annual Radiological
Environmental Operating Report.

5. The results of the analyses
performed as part of the
required crosscheck program
shall be included in the Annual
Radiological Environmental
Operating Repcrt. The analyses
shall be done in accordance
with Section 5.3.1 and Chapter
11.

12.5.8. Envirommental Mopitoring
Swveillance
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i
vield(s)an ODCM calculated dose or
Jose commitment greater than the
ralues currently being calculated
in Bpecification 12.4.A.3, the new
location(s) shall be added to the
radiclogical environmental

monitoring program with 30 days, if
possible.

The sampling leocation, having the
lowest calculated dose or dose
commitment (via the same exposure
mathway) may be deleted from this

monitoring program after October 31
& the year in which this land use
«nsus was conducted.

radiological analyses shall be

performed on samples representative
i those in Table 12.5-1, supplied

4+ a part of the Interlaboratory

¢ mparison Program which has been

~.proved by the NRC.

“ith analyses not being per-

iormed as required, report the
cnrrective actions taken to prevent
¢ recurrence to the Commission in
the Annual Radiological
Environmental Operating Report.

In the event a limit and/or
asgociated actions reguirements
identified in Sections 12.5.A and
12.5.8 cannot be satisified because
of circumstances in exess of those
addressed in these Sections, no
changes are reguired in the
operational condition of the plant,
and

this does not prevent the plant
irom entry into an operational
mode .

rult \hhhuml
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Exposure Pathway
and/ox Samole

1. AIRRORNE

a. Particulates

b. Radiciodine

2. DIRECT RADIATION

3. WATERBORNE

a. Public Water
b. Sediment

¢. Plant Cooling
Wwater

4. INGLSTION

a. Milk

Ib. Fish

QUAD CITIES

FOR \LFORMATIGH QRLY

Minimum Number of Samples
and Sample Locations*

16 locations

16 locations

Forty Locations
(Minimum of two
TLDs per packet)

2 Locations

1 downstream location
in receiving body of
water

Intake, Discharge

2 Locations

1 location in receiv-
ing body of water

*Sample locations are described in the ODCM

Sampling and Col-~
dection Freguency

Continuous opera-
tion of sampler
for a week

Cont inuous opera-
tion of sampler
for twe weeks

Quarterly

Monthly composite
of weekly coliec-
ted samples

Annually

Weekly composite

At least once
weekly when ani-
animals are on
pasture; at least
once per month at
other times.

Semi-annually

12-41
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Type and Freguency
of Analvsis

Gross beta and
gamma Isotopic as
specified in ODUM.

1-131 as speci-
fied in ODCM.

Gamma Isotopic
analysis of each
composite sample

Gamma Isotopic
analysis of each
sample

Gross Beta analy-
sis of each sample

I1-131 analysis of
each sample

Gamma Isotopic
analysis on
edible portions
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TABLE 12.5-2
REPORTING LEVELS FOR RADIOACTIVITY
CONCENTRATIONS IN ENVIRONMENTAL SAMPLES
Reporting Levels
Analys . Water Airborne Particulate Fish Milk Food Products
or Gases (pCi/m') (pCi/Kg, wet) (PCi/1) (PCi/Kg, wet)
H-3 2 x 10%(a)
Mn-54 i x 10° 3 x-10°
Fe-59 4 x 10° 1 x40
Co-58 3 x 30° 3 x 10¢
Co-60 3 x 10° 1 = 19
in-65% 3% 10f 2 x 10t
Z2r-Nb-9% 4 x 10°
I-131 2 0. 3 1 x 10°
Ce~-134 30 10 1 x 10* 60 1 x.10°
Ce~137 50 20 I 2 10° 70 2 x 10°
Ba-La-140 2 &-10° 3 x 10?
a) for drinking water samples. This is 40 CFR Part 141 value.
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Sample Media

Airborne “"Particulate*

Airk-rne I-131

Milk/Public Water

Sediment

Fish Tissue

® 0.5 pCi/l on milk samples collected during

+ Referenced to Cs-137

A 5.0 pCi/l on milk samples

Analysis

Gross Beta +
Gamma Isotopic

Iodine 131

I-131

Cs-134

Cs~-137
Tritium

Gross Beta +
Gamma Isotopic

Gross Beta +
Gamma Isotopic

I-131 Thyroid
Cs-134, 137
Gross Beta +
Gamma Isotopic

0.01
0.01

0.10

50
i0
10 a
200

OO0 oNn
NSO = (W)

12-43

Units

pCi/m’
pCi/m’

pCi/m?

pCi/l
pCi/l
pCi/l
pCi/l
pCi/l
pCi/l/nuclide

pCi/g dry
pCi/g dry

pCi/g wet
pCi/g wet
pCi/g wet
pCi/g wet

the pasture season.
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TABLE 12.5-3 (Continued)

PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRONMENTAL RADIOLOGICAL MONITORING PROGR2M

IABLE NOTATION

The LLD is the smallest concentration of radicactive material in
the sample that will be detected with 95 percent probability with
only 5% probability of falsely concluding that a blank observation
represents a “"real" sequal.

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

Where:

LLD 1is the "a priori* lower limit of detection for a blank sample
or background anclysis as defined above (as pCi per unit mass
or volume) .

8, is the square root of the background count or of a blank
sample count; is the estimated standard error of a background
count or a blank sample count as appropriate (in units of

counts) .
E is the counting efficiency (as counts per disintegration).
A is the number of gamma rays emitted per disintegration for

gamma ray radionuclide analysis (A=1.0 for gross alpha and
tritium measurements) .

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

8
[

is the number of disintegrations per minute per picocurie.

Y is the fractional radio-chemical yield when applicable
(otherwise Y = 1.0).

A is the radioactive decay constant for the particular
radionuclide (in units of reciprocal minutes) .

At is the elapsed time brtween the midpoint of sample collection
and the start time of counting. (at = 0.0 for environmental
samples and for gross alpha measurements).

t is the duration of the count (in units of minutes) .
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TABLE 12.5-3 (Continued)

PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

TAELE NOTATION

The value of "s," used in che calculation of the LLD for a
detection system shall be based on an actual observed background
count or a blank sample count (as appropriate) rather than on an
unver:fied theoretically predicted value. Typical values of "E*,
“y*, *y*, *t*, and *at* shall be used in the calculation.

For gamma ray radionuclide analyses the background counts are
determined from the total counts in the channels which are within
plus or minus one FWHM (Full Width at Half Maximum) of the gamma
ray photopeak energy normally used for the quantitative analysis

for that radionuclide, Typical values of the FWHM shall be used
in the calculation.

The LLD for all measurements is defined as an "A priori" (before
the fact) limit representing the capability of a measurement
system and not as an “a posteriori" (after the fact) limit for a
particular sample measurement.

Other radionuclides which are measureable and identifiable by
gamma-ray spectrometry, together with the nuclides indicated in
Table 12.5-2, shall also be identified and reported when an actual
analysis is performed on a sample. Nuclides which are below the
LLD for the analyses shall not be reported as being present at the
LLD level for that nuclide.
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Monitoring Program

The radiological monitoring program required by this
specification provides measurements of radiation and of
radiocactive materials in those sure pathways and for those
radionuclides, which lead to the highest potential radiation
exposures of individuals resulting from the station operation.
This monitoring program thereby supplements the radiological
effluent monitoring program by verifyiig that the measurable
concentrations of radicactive materials and levels of radiation
are not higher than expected on the basis of the effluent
measurements and modeling of the environmental exposure
pathways. Program changes may be initiated based on
operational experience.

The detection capabilities required by Table 12.5-3 are
state-of-the-art for routine environmental measurements in
industrial laboratories. The specified lcwer limits of
detection for I-131 in water, milk and other food products
correspond to approximately one-qguarter of the Appendix I to 10
CFR Part 50 design objective dose-equivalent of 15 mrem/year
for atmonspheric releases and 10 mrem/year for liquid releases
to the most sensitive organ and individual. They are based on
the assumptions given in Regulatory Guide 1.109, *“Calculation
of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix I*, October 1977, except the change for an

infant consuming 330 liter/year of drinking water instead of
510 liters/year.

Land Use Census

This specification is provided to ensure that changes in the
use of unrestricted areas are identified and that modifications
to the monitoring program are made if required by the results
of this census. This census satisfies the requirements of
Section IV.B.3 of Appendix I to 10 CFR Part 50.

Interlaboratory Comparison Program

The requirement for participation in the interlaboratory
comparison crosscheck program is provided to ensure that
independent checks on the precision and accuracy of the
measurements of radicactive material in environmental sample
matrices are performed as part of the Quality assurance program

for environmental monitoring in order to demonstrate that the
results are reasonably valid.
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12.6  RECORD KEERING AND REPORTING

12.6.1

12.6.2

~

Plant Operating Records

Records and/or logs relative tc the following items shall
be kept in a manner convenient for review and shall be
retained for at least 5 years:

1. Records and periodic checks, inspection and/or
calibrations performed to verify that the surveillance
requirements (see Section 6.4 of the Technical
Specifications) are being met (all equi t failing
to meet surveillance reguirements and the corrective
action taken shall be recorded);

2. Records of radiocactive shipments;

Records and/or logs relative to the following items shall
be recorded in a manner convenient for review and shall
be retained for the life of the plant:

1. Records of offsite environmental monitoring surveys;

2. Records of radiocactivity in liquid and gaseous wastes
released to the environment;

4. Records of reviews performed for changes made to the
Offsite Dose Calculation Manual.

Reports
Radiocactive Effluent Release Report

The Radiocactive Effluent Release Report covering the
operation of the unit during the previous 12 months of
operation shall be submitted prior to April 1 of each
year. The report shall include a summary of the
quantities of radicactive liquid and gasecus effluents
and solid waste released from the unit. The material
provided shall be (1) consistent with the objectives
outlined in the ODCM and PCP and (2) in conformance with

10 CFR 50.36a and Section IV.B.1 of Appendix I to 10 CFR
Part 50.

Annual Radiological Environmental Operating Report

An annual report containing the data taken in the
standard radiological monitoring program (Table 12.5-1)
shall be submitted prior to May 1 of each year. The
content of the report shall include:
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b. A determination that the change will maintain
the level of radiocactive effluent control
required by 10 CFR 20.1302, 40 CFR Part 190, 10 \
CFR 50.36a, and Appendix I to 10 CFR Part 50 and
not adversely impact the accuracy or reliability
of effluent, dose, or setpoint calculations.

Shall become effective after review and acceptance by
the Onsite Review and Investigative Function and the
approval of the Plant Manager on the date specified by
the Onsite Review and Investigative Function.

Shall be submitted to the Commission in the form of a
complete, legible copy of the entire ODCM as a part of
or concurrent with the Radioactive Effluent Release
Report for the period of the report in which any change
to the ODCM was made effective. Each change shall be
identified by markings in the margin of the affected
pages, clearly indicating the area of the page that was
changed, and shall indicate the date (e.g., month/year)
the change was implemented.

MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS (LIQUID
AND GASEOUS)

A. Licensee initiated major changes to the radicactive waste
systems may be made provided:

1.

The change is reported in the Monthly Operating Report for
the period in which the evaluation was reviewed by the

onsite review function. The discussion of each change shall
contain:

a.

A summary of the evaluation that led to the
determination that the change could be made in
accordance with 10 CFR 50.59;

Sufficient detailed information to support the reason
for the change;

A detailed description of the equipment, components,
and process involved and the interfaces with other
plant systems;

An evaluation of the change which shows the predicted
releases of radioactive materials in liquid and gaseous
effluents and (or qQuantity of solid waste that differ
from those previously predicted in the license
application and amendments) ;
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When more than one of the radionuclides in Table 12.5-2

are detected in the medium, the reporting level shall
have been exceeded if

R - TIO 1
R.L.,

where C, is the average quarterly concentration of the
i*" radionuclide in the medium and RL is the reporting
level of radionuclide i.

If radionuclides other than those in Table 12.5-2 are
detected and are due to plant effluents, a reporting
level is exceeded if the potential annual dose to an
individual is equal to or greater than the design
objective doses of 10 CFR 50, Appendix 1.

This report shall include an evaluation of any release
conditions, environmental factors, or other aspects
necessary to explain the anomalous effect.

12.6.2.3 OFFSITE DOSE CALCULATION MANUAL (ODCM)

12.6.2.3.A.

12.6.2.3.8.

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall
contain the methodology and parameters used in the
calculation of offsite doses resulting from
radiocactive gaseous and liquid effluents, in the
calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct
of the Radiological Environmental Monitoring
Program. The ODCM shall alsc contain (1) the
Radioactive Effluent Controls and Radiological
Environmental Monitoring Programs described in
section 12.5 and (2) descriptions of the information
that should be included in the Semi-annual
Radicactive Effluent Release Reports and in the
Annual Radiological Environmental Operating Reports
required by sections 12.6.2.1 and 12.6.2.2.

The ODCM shall be subject to review and approval by
the Commission prior to implementation.

Changes to the ODCM

1. Shall be documented and records of reviews performed
shall be retained as required by Specification
6.5.B.14. This documentation shall contain:

a. BSufficient information to support the change

together with the appropriate analyses or
evaluations justifying the change(s) and
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e. A comparison of the predicted releases of radicactive
materials in liquid and gaseous effluents and in solid
waste to the actual releases for the perird in which
the changes were made;

f. An estimate of the exposure to plant operating
personnel as a result of the change; and

g. Documentation of the fact that the change was reviewed
and found acceptable by the onsite review function.

2. The change shall become effective upon review and acceptance
by onsite review function.
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Pusbest FOR INFORMATION ONLY

The purpose of this Process Control Program (PCP) s to !nsure that
the Radwaste System 15 used as applicable to process all low leve)
radioactive wet wastes solidified or dewatered at Quad-Cities Nucliear
Power Station. The Process Contrc] Program shall contain the current
formulas, sampling, analyses, test, and determinations to be made to
ensure that processing and packaging of solid radioactive waste based on
demonstrated processing of actual or simulated wet solid wastes will be
accompiished in such a way as to assure compliance with 10 CFR Parts 20,
61, and 71, State regulations, burial ground requirements, and other
requirements governing the disposal and shipping of s0'!!d radioactive
waste. If the provisions of this Process Contro! Program are not
satisfled the station will suspend shipments of the defectively processed
or defectively packaged waste. This program covers the in-plant cement,
vendor cement, verdor dewatering and vendor encapsulating systems. MWet
wastes at Quad-Citles Station cons'st of filter media (powdered resin and
fiber), bead resin, sump sludges, tank residues, and higher activity
cartridge filters. When expended, these wastes are transferred to variows
storage tanks or storage containers and in some cases these wastes are
transferred directly into a burtal contalner for processing. Vendor
processing of the waste 1s normaliy done with the waste container in
either a transportation cask or a process shield which offers the
advantage of reduced radiation exposure to personnel {nvolved in
performing the necessary package handling operations. In some cases where
radiation exposure would be minimal, processing of the waste is done with

the container placed on an unshielded flatbed trafler.

01530702291 -}=
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(In-plant cement solid waste system is 1imited to use for Class A
unstable waste forms only)

The resin slurry 15 transferred to one of two centrifuges for
dewatering. The centrifuges have a capacity of 25 gpe. The solids
are separated from the water and drop Into a hopper associated with
each centrifuge. The water 1s routed back to a storage tank.

Each hopper has a 40 cubic foot capacity. At the bottos of the
hopper there is a hopper discharge valve. This 15 a remotely
operated, alr operated, fall closed valve. Connected to the hopper
discharge valve is the sludge chute and the drum feed valve. The
sludge chute s 8 Inches in dlameter and € feet 5 inches long, with a
capacity of 2.2 cubic feet. The drum feed valve 1s also remotely
operated, alr operated, and fall-closed. The hopper discharge valve
and the drum feed valve are Interlocked to prevent both valves from
being open simultaneocusly.

Cement 15 added to a drum from the cement silo. The cement silo
has a capacity of 620 cubic feet. Cement is fed through a rotary
feeder down a transfer tube through the mixer head, into the drum.
The mixer goes Into the drum and forms a seal to prevent dispersion
of cement dust or spillage during mixing. The mixer has two speeds,
100 rpm and 200 rpm, that are programmed into the mix cycle.

Drums are capped at the load-out conveyor area before loading
into a shipping vehicle. A cap 1s set in place and a seal ring is
snapped over 1t. A threaded bolt 1s used to tighten the seal ring.

Drum storage consists of three conveyor iines, with room for 25
drums on each 1ine. Orums stored on the storage !ines are removed
and #i1ther shipped, stored in storage bins located in the radwaste
facility, or stored In the Interim Radwaste Storage facility.

sl
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Sng B Operation of the In-Plant Cement Sclid Maste System

In order to Insure solldification of spent resins with no free
water, tests were conducted at Quad-Cities Statfon using unspent
resin. Fresh resins were mixed up In the proportions that wouid be
expected to be normally processed. These resins were then put into a
drum and the drum was processed through the cement system. The drum
~— was capped as normal and allowed to set in storage for 24 hours.

éggf After 24 hours, the drum was cut open lengthwise and inspected. The
&

—
4
S
~
3o

&

<]

- results of the inspection resulted in a charge of the proportions of
water and cement until the final product was s011d and free of
water. A serfes of drums were processed using spent resins, and the
drums were visually fnspected for no free water prior to shipping.

No free water was observed. Based on these tests, specific station
procedures were written to assure that solidified barrels produced by
the in-plant cement system fall within the test results. Since all
of the barrels made on the In-plant system are classified as Class A
unstable, per 10 CFR 61, no additional testing outside of the Inftial
station tests are reguired.

The general procedure that s followed to process spent resins
is described below. Specific plant operating procedures are followed
by the operator.

I, The empty drum 1s covered with a plastic bag and taped in piace
to prevent external contamination.

2. A half of a bag of dry cement Is added to the empty drum.

3. The empty drums are loaded on a conveyor.

4. One empty drum from the conveyor is loaded on a transfer cart

(remote operation).

5.  The transfer cart is advanced to the selected hopper station

(remote operation).

01530/02292 -3-
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The drum 1s filled with resins to a prescribed leve! (remote
operation). The resin 15 transferred from the hopper to the
drum through the sludge chute. The discharge vaive on the
sludge chute 's a manually operated remote vilve. The operator
views the drum through a mirror and fi11s the drum to between
the first and second roll hoop from the top of the drum.
Although this method of adding resin to the drum s not precise,
it can be controlled to a high degree. If an operator
determines that the quantity of resins varies from the
prescribed level, he can compensate with water and/or cement.
Water 1s added (remote operation). MNormally 16-20 gallons of
water are added to each drum. This amount can be varied if
necessary for complete solidification. The amount of water
required 15 selected, and 3 flow integrator gives the Inlet
valve a closed signal when that amount s delivered.

The drum 1s transferred to the mixing station (remote
operation).

The cement tlmer 15 set.

The mixer cycle (remote operation) 1s started. The mixer lowers
into the drum and form: a tight seal. The mixer will begin to
rotate at slow speed. The air sitde blower and dust collector
The cement feeder and vibrators start and cement
The

cement feeder stops and the alr slide blower and dust collector

are started.
Is melered to the drum. The mixer increases to fast speed.
stop. MWhen the mixer completes the cycle, the RPM meter will
start to decrease. At this point, the mixer control switch 1s
moved from AUTO to FAST and the mixer is ¢iven an additional 5
minutes on fast speed. The switch 1z then returned to AUTO, and

the mixer cycle is complete.
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11, The drum {s transferred to the Inspection station (remote
operation).

12. The wixed drum contact radlation reading are logged and the
contents of the drum are observed. If It is determined that
more cement 15 required, the drum s returned to the mixer and
additional cement is added. When the mix Is satisfactory, the
drum is transferred to the drum storage 1ines.

Verification of In-Flant Cement Systew Solidification
Each solidified drum is verified to be vold of free water prior

to shipping or storage. The drum is transferred from the storage

lines to the load-out conveyor. At this point, each drum Is visually
inspected to verify 1t Is vold of free water and the contents
solidified. The protective plastic bag s removed, and the drum 1s
capped. The drur 1s then surveyed for smearable contamination and
dose rate. The drum 1s then loaded into the shipping vehicle or
placed in storage.

If a drum 1s found to contain free water, dry cement will be
added to solidify the frese water or the drum will be recycled through
the mixing 1ine as required. The drum will not be shipped with more

than 0.5 percent freestanding water.
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Contractor solidification services are utilized at the Station
for wastes which are required to be classifled as stable waste per 10
CFR 61 and/or burial site licenses. Additionally, in certain
circumstances, contractor “vices may alsu be used to process wastes
which are not required to be stable per 10CFR6! and/or burla! site
Ticenses. The contractor must have procedures or other support
documents as necessary to produce a waste form which meets all the
requirements of 1OCFRE] and applicable burial site criterfa. A copy
of the vendor's procedures (which states station Interface
requirements), and other support documents are submitted to an
on-site review prior to use to assure compatability with Station
Systems, procedures, and Technical Specifications. Specific station
procedures are then developed from this vendor information and
approved prior to use.

Normally, a batching tank 1s utilfzed to collect the radwaste to
be solidifled. The tank cai be filled from any of the foilowing:
1. Condensate Phase Separators.
Cleanup Phase Separators.
Spent Resin Tanks,
Naste Sludge Tank.

H W ™

After the tank s filled with radwaste, a decant pump 1s used to
remove water from the top of the settied sludge. When the decanting
operation is completed, the tank contains about 1,900 gallons of
sludge.

The mixing tank can be operated on recirculation to allow a tank
sampie to be taken for amalysis and sample solidification tests as
required.
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4§\~ In certain cases, for example, wastes resulting from chemical
;f::f decontaminations, the waste s sent directly to a 11ner in which the
G;SES, solfdification wil) take place. In this case a sample is taken out
‘\,5’ of the liner after It has been properly mixed prior to adding
ifiggr solidification chemicals. The recipe for solidification will be

"‘g& determined based on a successful solidification demonstration using
fr;tﬁ? the sample taken from the liner.

4 ;f A temperature monitor in the )iner 1s used to note the maximum

temperature during the exotherm. After sufficient cooling the liner
is prepsred for shipment or storage.
8. Operation of the Vendor Solidification System

A Tiner s prepared for use by installing a thermocouple and
tubing for level indication. The fi11 head is placed over the 1iner
and locked in-place.

The radwaste 's added to the 1iner. The mixing tank, 1f used,
i¢ First mixed for about 10 minutes. The proper amount of radwaste
s delivered by a radwaste pump or slurried from porteble processing
equipment. Heste flow to the 3iner s wonttored by a TV camera. The
radwaste pipe )ines and waste transfer hose to the 111 head are then
flushed.

After the radwaste has been put Into the 1iner the process is
completed by the contractor. The contractor adds cement and
additives in accordance with their approved PCP. After final mixing
the temperature is monitored and the maximum temperature 15 noted.
When the solidified liner has sufficlently cooled, the contractor and
Station personne! visually inspect the product and verify that it is
an acceptable product. The liner 15 then covered with a 114,
secured, surveyed and shipped or stored 'n the Inter'm Radwaste
Storage Facility.

01530/02292 - -
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oG Marification of Vendor Supplied Solidification Systes

5QE£? Verification of solidification f1:;t involves sampling the
:ifés radwaste prior to solidification in order to determine the proper
,.: proportions of the Ingredients that will produce an acceptable
;;”;éf product. A representative laboratory sample of waste !s taken. In
'_::§¥~ accordance with the vendor's PCP program, small, scaled-down amounts
25?7 of cement and additives are added in the proper quantities. Based on
'#4? an acceptable lab sampie solldification, scale-up factors are

developed for the full scale solidification. The full scale
solidification will not be done until a satisfactory lab sample
solidification has been verified.

A visual inspection of each liner 1s performed by both the
vendor and station personne! prior to Installing the 11d. The
visual Inspection further verifies that the product is acceptable per
the contractors PCP. If the visual inspection does not verify
solfdification, the contractor will be required to provide the

station an acceptable resoiution.

Iv. YENDOR SUPPLIED DEWATERING SYSTEM
A. Description

Contractor dewatering services may be utiiized at the Station n
11eu of solidification for stable waste forms as directed by station
operating personnel. Additionally, in certain circumstances,
contractor dewatering may also be used to process wastes which are
not required to be stable per 10CFR6) and/or burial site )icenses.
The contractor must have procedures or other support documents to
produce a waste form which meets all the requirements of JOCFRE! and

the applicable burtal site criterfa. A copy of the vendor's

01530/02291 -8-
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procedures (which states station interface requirements) and other
support documents are submitted to an on-site review prior to use to
assure compatability with Station Systems, procedures, and Technical
Specifications. Specific station procedures are then developed from
this vendor information and approved prior to use.

Mormally @ mixing tank 15 utilized to collect the radwaste to be
dewatered. The tank can be filled from any of the following:

I. Condensate Phase Separators

2. Cleanup Phase Separators

3. Spent Resin Tanks

4. Maste Sludge Tank

After the tank 1s f1lled with radwaste, a decant pump is used to
remove water from the top of the settled sludge. Mhen the decanting
operation ts completed, the tank contains about 1,900 gailons of
sludge.

The mixing tank can be operated on recirculation in order to
allow a tank sample to be taken for analysis 1f required. In certain
cases when it 15 not possible or desirubYe to use the mixing tank,
for example, wastes resulting from chem!ca) decontaminations, waste
from spent Res!n tanks, waste from sump cleaning or waste from
portable process equipment. This waste fs sent directly to a High
Integrity Contalner (HIC) or stee) 1iner, as required, In which the
dewatering will take place.

Operation of the Vendor Dewatering Sysiem

A High Integrity Container (WIC) or steel liners, as required,
's prepared for use by instailing a thermocouple, 1f not already
installed, and inspecting dewatering elements and thermocoupie leads,
If installed. The fi11 head 1s placed over the HIC or steel 1iner,

as required, and secured in-place.
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:§- The mixing tank, 1f utilitzed, is first mixed for approximately
ié%é;f 10 minutes. The proper amount of radwaste 1s dellivered to the HIC or
(}?ﬁv” stee! liner using the Installied radwaste pump, portable waste pumps
;i;d or with air pressure for decontamination system equipment and
& portable processing equipment. Maste flow to the HIC 1's wonitored by
;;f;}' a TV camera. The radwaste pipe Vines and waste transfer hose used
pf;i? for the waste transfer to the fi1] head are flushed after each

transfer. .

After the radwaste has been put into the HIC or steel! liner, the
balance of the dewatering process is completed by the contractor.
The contractor dewaters in accordance with their approved procedures
or other support documents unti) the acceptance criteria 1s met.
When the process is complete, the contractor and Statfon personnel
verify that each HIC is an acceptable product and samples are taken
from the HIC. The HIC 1s then covered with a 11d, secured, surveyed
and shipped or stored in the Interim Radwaste Storage Facility.

C. VYerification of Vendor Supplied Dewatering System

Verification of an acceptable dewatered product 1s delineated in
the contractors procedures. The acceptance criteria ts dependent
upon the type of dewatering system used and the material dewatered.

V. YEMDOR ENCAPSULATION OF WASTE
A.  Descriptice

Contractor encapsuiation services may be utilized by the Station
for cartridge filters and other wastes which are required to be
classified as stable waste per 10CFR61 and/or burtal site licenses.
The contractor must have procedures or other support documents as
necessary to produce a waste form which meets all the requirements of

10CFR61 and the applicable burial site criterta. Vendor procedures

01530/02292 =10~
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an on-site review prior to use to assure compatibility with station
systems procedures and Technical Specifications.
Yendor Encapsulation Method

A Viner Vs prepared by the vendor which has a prepoured bottom
and partial sides. The item to be encapsulated 1s placed inside the
prepour and the remaining portion of the Iiner )s Filled with a
stable formula of cement.

Mhen the encapsulation has sufficiently cooled, the contractor
and Statlon personnel visually Ynspect the product and verify that 1t
Is an acceptable product. The 1iner is then covered with a 114,
secured, surveyed and shipped or stored tn the Interim Radwaste
Storage Facility,

Verification of Vendor Encapsulation

To verify encapsulation, & visual inspection of each Iiner 1s
performed prior to Installing the 11d. The visual inspection
verifies that the product meets to acceptance criteris of the
contractors procedures. If the liner s not an acceptable product,
the vendor will be required by the station to provide an acceptable

resolution.

vI. HIGH INTEGRITY CONTAINER USAGE

Kigh Integrity container (HIC's) are used at the Station for

packaging higher activity cartridge fiiters and other verious approved

waste packaging. The vendor which supplies the HIC must provide the

Station with 2 copy of the Certificate of Compliance for the HIC which

detalls specific 1imitations on use of the KIC,

01530/02291
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Station wastes will be classifled as Class A, Class B, or Class C to
determine the acceptablility for near-surface disposal and for the purpose
of segregation at the disposal site. The waste class will be based on the
concentration of certaln radionuciides In the waste as outlined 14
10CFR61.55.

Radionuciide concentrations will be determined based on the volume or
welight of the final waste form as discussed in Section C.2 of the Branch
Technica! Position Paper on Maste Classification.

Of the four suggested methods for determining radionuciide
concentration, the one most commonly used 15 the direct measuiement of
individual radionucliides (gamme emitters) and the use of scaling factors
to determine the radionuclide concentration of difficult to measure
radionuc!ides (normally non-gamms em!itters). The use of the other
suggested methods; material accountabilfity, classification by source or
gross radioactivity measurements may occur If the situation best fits the
use of that methodology.

Approved Station procadures are used in the determination of
radionuclide concentration for difficult to measure nuc)ides (normally
non-gamma emitters) and for the classification of radicactive waste for
near-surface burlal.

SHIPMENT MANIFEST

Each shipment of radioactive waste to a licensed land disposal

faciiity will be accompanied by a shipment manifest as required by

10CFR20.311(b) and 10CFR20.311¢c). The manifest will contain the name,

address, and telephone number of the waste generator. The manifest will

2150 nclude the name, address, and telephone number or the name and EPA
hazardous waste identification number of the person transporting the waste

to the land disposal facility

01530702291
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The manifest will also indicate to the extent practicable: a
physical description of the waste; the volume; radionuc!ide fdentity and
quantity; the total radloactivity; and the principal chemical form. The
solidification agent, 1f applicable, will be fdentified.

Maste containing more than 0.1% chelating agents by welight will be
Identified and the weight percentage of the chelating agent estimated.
Kaste classification, Class A, B, or C, will be clearly indicated on the
manifest. TVhe total quantity of the radionuclides H-3, C-14, Tc-99, and
I-129 will be shown on the manifest.

Each manifest will include & certification by the waste generator
that the transported materfals are properly classified, described,
packaged, marked, and labeled, and are in proper condition for
transportation according to the applicable regulations of the Department
of Transportetion and the NRC. A representative of the Station will sign
and date the manifest. Approved Station procedures are used for the
preparacion of burfal site radioactive shipping manifests,

The Station will maintain a manifest recordkeeping and tracking
system that meets the requirements of 10CFR20.311(d).

ADMINISTRATIVE CONTROLS
A.  Iraining
A training program wi1) exist to ensure that waste processing
will be performed according to Station procedures and 1n accordance
with the requirements of the Station PCP. An individual's training
record will be maintained for audit and inspection. The processing
and shipment of radioactive material will be performed by qualified

and trained personnel.

01530702292 -13-
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Records of processing data, test and analysis results,

documents, results of training, inspections and audits will be

retained in accordance with company quality verification reguirements

for record retention. Records of reviews performed for changes made
to the PCP shall be retained for the duration of the Unit Operating

License.

Documentation Control
Licensee initiated changes may be made to the PCP provided that

the change:

! [s documented and records of reviews performed shall be retained
for the duration of the Unit Operating License. This
documentation shall contaln:

8. Sufficient Information to support the change together with
the appropriate analyses or evaluations Justifying the
change(s) and
A determination that the change wiill
maintain the overall conformance of the soldifled waste
product to existing requirements of Federal, State, or
other applicable regulations,

Changes to the PCP shall become effective after review and
acceptance by the Onsite Review Function and the approval of the
Plant Manager. Changes to the PCP shall be subm!tted to the
Commission in the Semi-Annual Radioactive Effluent Release Report for

the period in which the changes were made.

01530702297
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.;:} Radloactive waste that does not fall within previous waste

07 processing experience will be evaluated and, If necessary, included

&N in the PCP prior to final processing and disposal.
>y 0 Quality Conirol
Licensee procedures ensure that i vendor processing radioactive
) waste, for burial, adhere to their procedures and that an acceptable
product that meets regulatory requirements and burtal site criteria
results. This procedure addresses the requirement to assess the
impact of changes in a vendor's PCP or the Station's PCP and requires
a VOCFRS0.59 safety evaluation for any changes in the vendor's PCP.
E. Majer Changes to Radicactive Waste Treatment Sysitems
Major changes to the Solid Radloactive Waste Treatment Systems
may be made provided:
1. The change is reported in the Monthly Operating Report for the
period in which the evaluation was reviewed by the On-site
Reviev Function. The discussion of each change shall contain:
8. A summary of the evaluation that led to the determination
that the change could be made in accordance with 10 CFR
50.59.
b. Sufficient detailed information to support the reason for
the change.
¢. A detailed description of the equipment, components, and
process involved and the interfaces with other plant
systems,
d. An evaluation of the change which shows the predicted
quantity of solld waste that differs from thet previously

predicted in the license application and amendments.

01530/02292 -15-
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€. A comparison of the predicted volume of radioactive solid

&\;. waste to the actual volume for the period in which the
‘\Q\;\' changes were made.
':\\‘;’;‘ f. An estimate of the exposure to plant operating personne! as
cf:ib;“ & result of the change.
\1" g. Documentation of the fact that the change was reviewed and
(,f'« found acceptable by the On-site Review Function.
J 2. The change shall become effective wpon review and acceptance by

the On-Site Review Function.

01530/02292 ~16-



