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1.0 SCOPE

This Annual Radioactive Effluent Release * eport is submitted as required by
Waterford 3's Technical Specification 6.9.1.8. It covers the period from
January 1, 1995 through December 31, 1995. Information in this report is
presented in the format outlined in Appendix B of Regulatory Guide 1.21.

The information contained in this report includes:

(1)

(2)

(3)

(4)

(5)

W21419HP

A summary of the quantities of radioactive liquid and gaseous
effluents and solid wastes released from the plant during the reporting
period.

A summary of the meteorological data collected during 1995.

Assessment of radiation doses due to liquid and gaseous
radioactive effluents released during 1995.

A submittal of changes to the Offsite Dose Calculation Manual and
Process Control Program during this reporting period.

A discussion of why required monitoring instrumentation was not
returned to service within the time specified.



20 SUPPLEMENTAL INFORMATION
21 Regulatory Limits

The Limits applicable to the release of radioactive materia! in liquid and
gaseous effluents are described in the following sections. These limits

are addressed in UNT-005-014, Offsite Dose Calculation
Manual.

211 Fission and Activation Gases (Noble Gases)

The dose rate due to radioactive noble gases released in
gasecus effluents from the site to areas at and beyond the
site boundary shall be limited to less than or equal to

500 mrem/yr to the total body; and
3000 mrem/yr to the skin.

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

¢ During any calendar guarter: Less than or equal to

5 mrad for gamma radiation; and
10 mrad for beta radiation

¢ During any calendar year: Less than or equal to

10 mrad for gamma radiation; and
20 mrad for beta radiation.

21.2  lodines; Particulates, Half Lives > 8 Days; and Tritium

The dose rate due to lodine-131 and 133, tritium, and all
radionuclides in particulate form with half lives greater than
eight (8) days, released in gaseous effluents from the site to

W214]19HP 4
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213

areas at and beyond the site boundary, shall be limited to less
than or equal to

1500 mrem/yr to any organ.

The dose to a member of the public from lodine 131 and 133,
tritium, and all radionuclides in particulate form with half lives
greater than eight (8) days in gaseous effluents released to
areas at and beyond the site boundary shall be limited to the
following:

¢ During any calendar quarter: Less than or equal to

7.5 mrem to any organ; and

¢ During any calendar year Less than or equal to

15 mrem to any organ.
Liquid Effluents

The concentration of radioactive material released in liquid
effluents to unrestricted areas shall be limited to the
concentratio.s specified in 10 CFR Part 20, Appendix B,
Table Il, Column 2 for radionuclides other than dissolved or
entrained noble gases. For dissolved or entrained noble
gases, the concentration shall be limited to

2.0E-4 uCi/ml (Totai Activity).

The dose or dose commitment to a member of the public from
radioactive materials in liquid effluents released to
unrestricted areas shall be limited to the following:

¢ During any calendar quarter to less than or equal to

1.5 mrem to th:: total body; and
5 mrem to aiiy organ, and
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¢ During any calendar year to less than or equal to

3 mrem to the whole body; and
10 mrem to any organ.

Uranium Fuel Cycle Sources

The dose or dose commitment to any member of the public
due to releases of radioactivity and radiation from uranium
fuel cycle sources over 12 consecutive months shall be
limited to less than or equal to

25 mrem to the Total Body or any organ
(except thyroid organ); and
75 mrem to the Thyroid

22 Maximum Permissible Concentrations

221

222

Fission and Activation Gases: lodines; and Particulates,
Half Lives > 8 Days

For gaseous effluents, maximum permissible concentrations
are not directly used in release rate calculations since the
applicable limits are expressed in terms of dose rate at the
site boundary.

Liquid Effluents

The maximum permissible concentration (MPC) values
specified in 10 CFR Part 20, Appendix B, Table Il, Column 2
are used as the permissible concentrations of liquid
radioactive effluents at the unrestricted area boundary.

A value of 2.0E-4 uCi/ml is used as the MPC for dissolved
and entraiiied noble gases in liquid effluents.
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2.3

24

Average Energy

This is not applicable to Waterford 3's Effluent Specifications. E-Bars
are not required to be calculated from effluent release data.

Measurements and Approximations of Total
Radioactivity

The quar *fication of radioactivity in liquid and gaseous effluents was
accor.pushed by performing the sampling and radiological analysis of
effluents in accordance vith the requirements of Tables 5.3-1 and
5.4-1 of UNT-005-01+ Offsite Dose Calculation Manual.

241  Tission and Activation Gases (Noble Gases)

For continuous releases, a gas grab sample was analyzed
monthly for noble gases. Each week a Gas Ratio (GR) was
calculated according to the following equation:

GR = Average Weekly Noble Gas Monitor Reading
Monitor Reading During Noble Gas Sampling

The monthly sample analysis and weekly Gas Ratio were
then used to determine noble gases discharged continuously
for the previous week. For gas decay tank and containment
purge batch releases, a gas grab sample was analyzed prior
to release to determine noble gas concentrations in the batch.
In all cases the total radioactivity in gaseous effluents was
determined from measured concentrations of each
radionuclide present and the total volume discharged.

24.2 |odines and Particulates

lodines and particulates discharged were sampled using a
continuous sampler which contained a charcoal cartridge and
a particulate filter. Each week the charcoal cartridge and
particulate filter were analyzed for gamma emitters using

-
/
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gamma spectroscopy. The determined radionuclide
concentrations and effluent volume discharged were used to
caiculate the previous week's activity released. The
particulate samples were composited and analyzed quarterly
for Sr-89 and Sr-90 by a contract laboratory (Teledyne
Isotopes). Particulate gross alpha activity was measured
weekly using alpha scintillation counting techniques. The
determined activities were used to estimate effluent
concentrations in subsequent releases until the next
scheduled analysis was performed.

Grab samples of continuous and batch releases were analyzed
monthly for tritium. The determined concentrations were used to
estimate tritium activity in subsequent releases until the next
scheduied analysis was performed.

Liquid Effluents

For continuous releases, samples were collected weekly and analyzed
using gamma spectroscopy. The measured concentrations were used
to determine radionuclide concentrations in the following week's
releases. For batch releases, gamma analysis was performed on the
sample prior to release.

For both continuous and batch releases, composite samples were
analyzed quarterly by a contract laboratory (Teledyne Isotopes) for
Sr-89, Sr-00, and Fe-55. Samples were composited and analyzed
monthly for tritium and gross alpha using liquid scintillation and gas
flow proportional counting techniques, respectively. For radionuclides
measured in the composite samples, the measured concentrations in
the composite samples from the previous month or quarter were used
to estimate released quantities of these isotopes in liquid effluents
during the current month or quarter.

The total radioactivity in liquid effluent releases was
determined from the measured and estimated concentrations
of each radionuclide present and the total volume of the
effluent discharged.

8



3.0

4.0

5.0
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25 Baich Releases

A summary of information for gaseous and liquid batch releases is
included in Table 1.

26 Unplanned/Abnormal Releases

There were no abnormal releases during this reporting period.

GASEOQUS EFFLUENTS

The quaii.ues of radioactive material released in gaseous effluents are
summarized in Tabies 1A, 1B, and 1C. Note that there were no elevated
releases, since all Waterford 3 releases are considered to be at ground level.
The estimated total error in % is based upon several statistical uncertainties
due to sample countiig, efficiency, volume, etc.

LIQUID EFFLUENTS

The quantities of radioactive material released in liquid effluents are
summarized in Tables 2A and 2B. The estimated total error in % is based
upon several statistical uncertainties due to sample counting, efficiency,
volume, etc.

SOLID WASTES

The summary of radioactive solid wastes shipped offsite for disposal is listed
in Table 3. For certain waste forms Waterford 3 is now using volume
reduction services provided by Scientific Ecology Group, inc. (SEG) and
Alaron Corp. These waste forms are identified in Table 3 and volumes
reported reflect the volume of waste shipped offsite, not final disposal
volumes. Final disposal volumes are reported as they become available. The
estimated total error in % is based upon several statistical uncertainties due to
sample counting, efficiency, volume, etc.



60 METEOROLOGICAL DATA

In Table 4, the hourly meteorological data from January 1, 1995 through
December 31, 1995, is presented in the form of joint frequency distributions of
wind speed, wind direction, and atmospheric stability. The Waterford-3 data
recovery results by parameter are as follows:

Parameter Annual Data Recovery Rate
Delta T 100.0%
Wind Speed 100.0%
Wind Direction 100.0%
Overall * 100.0%

* Simultaneous occurrence of valid data for all three parameters.

W21419HP 10
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ASSESSMENT OF DOSES

7.1

Lose Due to Gaseous Effluents

7141

Air Doses at the Site Boundary

Air doses from gaseous effluents were evaluated at the
closest offsite location that could be occupied continuously
during the term of plant operation and that would result in the
highest dose. This location was determined by examining the
atmospheric dispersion parameters (x/Q's) at the closest
offsite locations that could be continuously occupied during
plant operation in each of the meteorological sectors
surrounding the plant. The location that would have the
highest dose would be that location having the most
restrictive (largest) x/Q value.

Based on actual metecrological data collected during 1995,
this location was determined to be in the

NE sector
at a distance of 966 meters (0.6 miles) from the plant.
Doses were assessed at this location in accordance with the
methodology described in the Waterford 3 Offsite Dose
Calculation Manual considering only beta and gamma
exposures in air due to noble gas. The results of these
assessments for the year 1995 are summarized as follows:

Beta air dose: 1.191 mrad
Gamma air dose: 0.431 mrad

The above Beta and Gamma air doses represent the
following percentage of the Annual Dose limits:

5.96% of the Beta air dose limit (20 mrad).
4.31% of the Gamma air dose limit (10 mrad).

Dose calculation results are summarized by quarters in
Table 5.

11



71.2  Maximum Organ Dose to the Critical Receptor

The maximum organ dose to a MEMBER OF THE PUBLIC
from 1-131, 1-133, tritium, and all radionuclides in particulate
form with half-lives greater than 8 days in gaseous effluents
released to areas at and beyond the site boundary was
determined for 1995.

An assessment of the maximum organ dose was performed
for the critical receptor. The critical receptor was ascumed to
be located at the nearest residence to the plant having the
most restrictive atmospheric dispersion (x/Q) and deposition
(D/Q) parameters. Furthermore, it was assumed that the
receptor living at this residence consumed food products that
were either raised or produced at this residence.

Using land use census and meteorological data for 1995,
the residence with the highest x/Q and D/Q values was
determined to be in the

NE sector
at a distance of 1448 meters (0.9miles) from the plant.
The dose calculation was performed in accordance with the
methodology described in the Waterford 3 Offsite Dose
Calculation Manual considering the inhalation, ground plane
exposure, and ingestion pathways. The maximum organ dose to
the critical receptor was determined to be

0.558 mrem to an infant thyroid.

and represents
3.72% of the Annual Organ Dose limit (15 mrem).

Dose calculation results are summarized by quarters in Table 5.

WZ1419HP 12



7.2 Doses Due to Liquid Effluents

The annual doses to the maximum exposed individual resulting from
exposure to liquid effluents released during 1995 from Waterford 3

were:
1.604 mrem to the Total Body.
2.185 mrem to the maximum exposed organ
(Liver).

The above doses represent the following percentage of the Annual
Dose limits:
§3.47% of the Total Body Dose Limit (3 mrem).
21.95% of the Organ Dose Limit (10 mrem).

Dose calculation results are summarized by quarters in Table 5. The
doses were calculated in accordance with the methodology described
in the Wate:ford 3 Offsite Dose Calculation Manual.

7.3 40 CFR Part 190 Dose Evaluation

In accordance with Waterford 3 Offsite Dose Calculation Manual,
Section 5.5.2, dose evaluations to demonstrate compliance with
Surveillance Requirements 5.5.1.a and 5.5.1.b of the ODCM, dealing
with dose from the uranium fuel cycle, need to be performed only if
quarterly doses exceed 3 mrem to the total body (liquid releases),

10 mrem to any organ (liquid releases), 10 mrad gamma air dose,

20 mrad beta air dose, or 15 mrem to any organ from radioiodines and
particulates.

At no time during 1995 were any of these limits exceeded therefore, no
evaluations were required.

W21419HP 13



74 Doses to Public Inside the Site Boundary

The Member of the Public inside the site boundary expected to have the
maximum exposure due to gaseous effluents would be an employee at
Waterford 1 and 2 fossil fuel plants, located in the NW sector at distance
of approximately 670 meters (0.42 miles) from the plant.

Based on an assumed occupancy of 25% (40 hour work week) and the

fact that all employees are adults, the calculated doses were determined
to be less than:

1.10E-02 mrem to the maximum exposed organ
(Thyroid)

4.36E-02 mrem to the Total body

1.11E-01 mrem to the skin

Doses were calculated according to the methodology described in the
Waterford 3 Offsite Dose Calculation Manual considering only the
inhalation and ground plane exposure pathways.

WZ1419HP 14



8.0 RELATED INFORMATION
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8.1

8.2

8.3

Changes to the Process Control Program

There was no change to the Process Ccntrol Frogram (procedure RW-
001-210, Revision 6) during the reporting par.od.

Changes to the Offsite Dose Calculation Manual

There was a major change to the Offsite Dose Calculaticn Manual
(CDCM) [procedure UNT-005-C14]] and is listed in Attachment 10.1
of this report. A copy of the ODCM Revision 4 is included in
Attachment 10.2 of this report.

Unavailability of REMP Milk Samples

Due to the unavailability of three milk sampling iocations within five
kilometers of the plant, Broad Leaf sampling is performed in
accordance with ODCM Table 5.8-1. Milk is collected, when available,
from the control location and two identified sampling locations as

indicated in Waterford 3 Offsite Dose Calculation Manual, Attachment
6.14.

15



8.4 Report of Required Effluent Instrument Inoperability

ODCM Specification 5.6.1.b and 5.6.2.b require reporting in the Annual
Radioactive Effluent Release Report of why designated inoperable
effluent monitoring instrumentation was not restored to operability within
the time specified in the Action Statement.

During the reporting period, there was one case when the instrument was
not restored to operability within the time specified. This case is
described in the following section.

8.41  Monitor: Waste Gas Holdup System (GWMS)
Noble Gas Monitor (PRM-IRE-0648)

Thna Bosuind by Sascillaetioss t Sastoss Cansbie:

30 Days

Period of Inoperability: 10:00 on 03/14/1995 to 14:25
on 11/18/1985 (8 months,
4 Days, 4 Hours & 25 Minutes)

Cause of inoperability:

At 10:00 on March 14, 1995, Gas Wastez Holdup System
(GWMS) noble gas monitor (PRM-IRE-0648) declared
inoperable to perform the required channel calibration (WA
01132048) as per ODCM, Table 5.6-4. Due to the
unavailability of the r2quired calibration standard source, the
GWMS noble gas m onitor was out of service for more than 30
days. it was returned to service at 14:25 on November 18,
1995.

W21419HP 16
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Reason Operability Not Restored Within Allotted Time:

As required by the Offsite Dose Calculation Manual UNT-
005-014, Table 5.6-4 Notation 4, noble gas channel
calibration work for the noble gas channel of GWMS monitor
was delayed until a new certified standard source was
ordered and received from the analytical laboratory supplier.
When the required calibration was completed, the Waste Gas
Uphold System Radiation Monitor (PRM-IRE-0648) returned
to service at 14.25 on November 18, 1995.

Activity Released Via Secondary Pathways

The following secondary release paths were continuously
monitored for radioactivity:

¢ The Hot Machine Shop Exhaust (AH-35),

¢ Decontamination Shop Exhaust (AH-34),

¢ The RAB H&V Equipment Room Ventilation system
Exhaust (E-41A and E-41B); and

¢ The Switchgear/Cable Vault Area Ventilation System
(AH-25).

Continuous sampling for these areas is maintained in order to
demonstrate the operability of installed treatment systems
and to verify integrity of barriers separating primary and
secondary ventilation systems. Sampling for these areas was
limited to continuous particulate and iodine sampling and
monthly noble gas grab sampling. The activity released via
these secondary pathways resulted from routine operations
and remained below significant levels.

17
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8.5.2 On June 10, 1995, the A2 Bus in the Turbine Generator

Building Switchgear caught fire causing damage to the bus and
surrounding cables and components. The reactor trip occurred
and a radiological effluent release occurred via the Atmospheric
Dump Valve (ADVs) during the plant cooldown with detectable
activity in the steam generators. The release is considered a
planned release via a secondary release pathway as addressed
in the FSAR, section 11.3.2.6 and the ODCM procedure

UNT- 005-014, section 5.11. Conservative dose calculations for
the release were performed in according to the ODCM
methodology and documented in Health Physics Calculation No.
HP-CALC-95-007, Atmospheric Dump Valve Steam Release
Dose Assessment.

In the referenced document, the calculated maximum dose rate
at site boundary was 3.15 mreml/yr to a child thyroid via
inhalation pathway. (0.21% of the annual limit).

The maximum dose was 0.196 mrem to an infant thyroid via all
receptor's pathways (1.31% of the annual limit)

Thus, the calculation validated the release to be insignificant and

well within the definition of a “Secondary Release Path” as
defined in the FSAR and ODCM documents.

18
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Missed Effluent Samples:

8.6.1

No gaseous effluent samples were missed during this
reporting period.

There was one missed liquid effluent sample for the

Circulating Water Discharge-Steam Generator Blowdown
Heat Exchanger Discharge (CWD-SGD) during this reporting
period as documented in the Condition Report number
CR-95-0021 as follows:

Banainiian ooy

The Offsite Dose Calculation Manual (ODCM) procedure,
UNT-005-014, Table 5.3-1 Section B. Note “I" requires
surveillances to be conducted on the Circulating Water
Discharge-Steam Generator Blowdown Heat Exchanger
Discharge (CWD-SGB) whenever detectable activity exists in
the secondary system. Contrary to this requirement, the
required surveillance's on CWD-SGB have not been
conducted despite the detection of tritium and some gamma
emitting isotopes in the secondary plant during 1993 and
1894. This condition was discovered during the ODCM
procedure revision 4 preparation.

Cause of Event:

The cause of this event was a mistaken interpretation of the
ODCM's requirement to sample from this release point. It was
incorrectly assumed that the sampling requirement was only
needed during the release of either Steam Generator Blowdown
(SGB) or Auxiliary Component Cooling Water (ACCW) to the
Circulating Water System. The primary purpose of the CWD-
SGB radiation monitor is to monitor and sample the cooling
water outlet of the circulation water side of the Steam Generator
Blowdown Heat Exchanger (SGBHX) in order to determine if
SGB water is leaking into the Circulating Water System.

19



Secondary purpose of this radiation monitor is to monitor the
SGB and ACCW releases to the Circulating Water System.
There were several instances when gamma emitting
radionuclides were detected in the Steam Generators over the
two years period. They were infrequent and resulted in very low
concentrations of I-131 and 1-133. Recently, Tritium monitoring
has been implemented on the Steam Generators and
corsistently indicates detectable H-3 activity. Since there was
no activity detected (gamma emitter or H-3) in the CWD-SGB
samples, assurance is provided that there has not been any

leakage of SGB fluid into the circulating water system from the
SGBHX.

Paion s &

The CWD-SGB was sampled on January 11, 1995 for
Gamma emitting isotopes and tritium. The analyzed sample
was found to be free of any radioactivity. Also, a sampling
tickler card was initiated to obtain a weekly sample from the
CWD-SGB until there is no detectable activity in the
secondary system.

Action to Prevent Recurrence:

The Offsite Dose Calculation Manual was reviewed and the
conditional sampling requirements identified in the revision 4
of UNT-005-014 procedure. Tickler cards were generated for
release points having a conditional requirement and the
possibility that sampling may or may not be in place during
any instant. For some of the sampling requirements,
notification that the condition exists will come from operations
(i.e. >15% power change within one hour, etc.). Tickler cards
are scheduled to be weekly items except for operation
notifications (daily items).

WZ21419HP



9.0

8.7

Major Changes to Radioactive Waste Systems

During the reporting period, no Major Changes were made to any
Radioactive Waste Systems.

Additional Information

The most recent Reactor Coolant System E-Bar calculation was

0.481 MeV/Disintegration from a sample obtained on December 4, 1995,
Reactor Coolant System E-Bar is supplied for information only and is not
used for effluent dose calculations.

TABLES

1A

1B

1C

2A

o b W

Batch Release Summary. (Pages 22 & 23)

Annual Summation of all Releases by Quarter - All Airborne Effluents.
(Page 24)

Annual Airborne Continuous Elevated and Ground Level

Releases. (Page 25)

Semiannual Airborne Batch Elevated and Ground Level

Releases. (Page 26)

Annual Summation of All Releases by Quarter - All Liquid Effluents.
(Page 27)

Annual Liquid Continuous and Batch Releases. (Pages 28 & 29)
Solid Waste Shipped Offsite for Disposal. (Pages 30 to 42)

Joint Frequency Distribution of Meteorological Data. (Pages 43 to 46)
Dose Calculation Results for 1995. (Pages 47 & 48)
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10.1

10.2

Changes to Offsite Dose Calculation Manual; January 1, 1995 to
December 31, 1995. (Pages 49 to 56)

Copy of Offsite Dose Calculation Manual (ODCM) Procedure
UN1-0U5-014, Revision 4 (153 pages)
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TABLE 1
(10of 2)

BATCH RELEASE SUMMARY

Batch Release Summary information for 1995 Report Period.

Report Catagory : Batch Release Summary
Release Point : ALL
Type of Release : Batech Liquid and Gaseous

Period Start Time : 01-jan-199% 00:00:00
Period End Yime : 31-dec-199% 23:59:59

Liguida Releases

Number of Releases : 261

Total Time for Ali Releases : 70086.5 Minutes
Maximum Time for a Release 342.0 Minutes
Average Time for a Release : 268.5 Minutes
Minimum Time for a Release - 64.0 Minutes
Average Stream flow : 776610.5 GPM

Gaseous Releases

Number of Releases 3 15

Total Time for All Releases : 4333.0 Minutes
Maximum Time for a Release : 600.0 Minutes
Average Time for a Release : 288.9 Minutes
Minimum Time for a Release 865.0 Minutes

- Tall 25
W21419HP 22
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TABLE 1
(2 of 2)

BATCH RELEASE SUMMARY

Batch Release Summary informatior for 199§ by Quarter.

Repor t Catagory : Batch Release Summary
Release Point i AlLL
Type of Release : Batch Liguid and Gaseous

Period Start Time : 01- jan-1995 00:00:00
Period End Time : 31-dec-1995 23:59:59

Llauid Releases

Qtr 1 otr 2 atr 3 Qtr &
Number of Relsases 2 s1 g 14 52
Total Time for ALl Releases : 13467.0 19016.0 238592.0 13744.5 Minutes
Maximum Time for a Release 295.0 321.0 342.0 312.0 Minutes
Average Time for a Release 264 .1 267.8 274.2 264.3 Minutes
Minimum Time for a Release : 251.0 145.0 204.0 64.0 Minutes
Average Stream Flow : 754705.9 688926.2 952640.7 612797.4 GPW
Gaseous Releases

otr 1 Qtr 2 otr 3 otr 4
Number of Releases ] 2 ) 4 4
Total Time tor Al Releases : 4«37.0 1705.0 969.0 1222.0 Minutes
Maximum Time for a Release : 221.0 490.0 600.0 504.0 Minutes
Average Time for a Release 218.5 341.0 262.2 305.5 Minutes
Minimum Time for a Release : 216.0 65.0 80.0 182.0 Minutes




TABLE 1A

(10f 1)

ANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS

Gaseous Release Summary information for 1995

Report Catagory ¢ Summation of All Releases
Type of Activity : ALl Airborne Effluents
Perioa Start Time : 01-jan-1995 00:00:00

Period End Time : 31-dec-1995 23:59:59
Est.Total

Type of Effluent Units atr 1 Qtr 2 otr 3 Qotr & Error %
A. Fission and Activation Gases

1. Total Release Curies 2.46e+02 5.15e+02 5.90e+02 3.93es02 1.50e+01
2. Average Release Rate for Period uCi/sec 3.17e+01  6.54e+01  7.43e+01 &.95e+01

3. Percent of Applicable Limit % n/a n/a n/a n/a
B. Radioiodines

1. Total lodine-139 Curies 3.12e-06 6.96e-06 1.B7e-04 5.80e-04 1.50e+01
2. Average Release Rate for Period uCi/sec 4.02e-07 8.85e-07 2.35e-05 7.30e-05

3. Percent of Applicable Limie % n/a n/a n‘a n/a
C. Particulates

1. Particulates (Half-lives » 8 Days) Curies 1.20e-06 2.70e-06 B8.61e-07 9.16e-06 1.50e+01
2. Average Release Rate for Period uCi/sec 1.55e-07 3.43e-07 1.08e-07 1.15e-06

3. Percent of Applicable Limit % n/a n/a n/a n/a

1. Gross Alpha Radioactivity Curies 2.83e-06 3.68e-06 7.04e-06 6.75e-06 1.50e+01
D. Tritium

1. Total Release Curies 2.35e+01  7.30e+01 8.96e+00 1.66e+01 1.50e+01
2. Average Release Rate for Period uCi/sec 3.02e+00 9.29e+00 1.13e+00  2.09e+00

3. Percent of Applicable Limit % n/a n/a n/a n/a
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TABLE 1B
(1 of 1)

ANNUAL AIRBORNE CONTINUOUS ELEVATED AND
GROUND LEVEL RELEASES

Gaseous Release Summary information for 1995

Report Catagory ¢ Airborne Continuous Elevated and Ground Level Releases.
: Totals for Each Nuclide Rcleased.

Type of Activity : Fission Gases, lodines, and Particulates

Period Start Time : 01-jan-1995 00:00:00

Period End Time : 31-dec-1995 23:59:59

Elevated Releases Ground Releases

Nucl ide units atr 1 Qtr 2 otr 3 otr & otr 1 Qtr 2 otr 3 otr 4
Fission and Activation Gases

Kr-85m “uries 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.07e+00 1.952+00 9.95e-01 0.00e+00
Kr-88 Cuiles 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.14e-01 0.00e+00
Xe-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.13e+02 3.68e+02 4,69e+02 2.61e+02
Xe-133m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+0G 0.00e+00 0.00e+00 1.91e+00 0.00e+00
xe-135 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.04e+01 2.49e+01 6.95e+00 3.44e+00
xe-135m Curies 0.00e+00 0,00e+00 0.00e+00 0.00e+00 5.10e-01 6.31e+00 7.44e+00 0.00e+00

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.26e+02 4.02e+02 4.86e+02 2.65e+02

Radiviodines

1-131 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.45e-08 &4.95e-07 1.87e-04 5.80e-0é
1-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.05e-06 6&.46e-06 1.32e-07 0.00e+00

wn

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.12e-06 6.96e-06 1.87e-04 5.80e-04

Particulates

H-3 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.33e+01 7.30e+01 B8.88e+00 1.45e+01
Cr-51 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.82e-07
Co-58 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.27¢-08 3.0%1e-07 5.04e-06
Co-60 Curies 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 1,.78e-07 3.22e-07 1.27e-06
Nb-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.55e-07
Ru-103 Curies 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+07 0.00e+00 &.B89e-07
sb-125 Curies 0.00e+00 0,00e+00 0.00e+00 0.00e+00 &.87e-07 1.24e-06 0.00e+00 0.00e+00
Cs-134 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.25e-07 2.64e-07
C3-137 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.15e-07 1.22e-06 1.40e-08 9.49e-07
Gralpha Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.83e-06 3.68e-06 7.04e-06 &.75e-06
Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.3%e+01 7.30e+01 B.88e+00 1.65e+01

WZ21419HP 25



TABLE 1C
(1 of 1)

ANNUAL AIRBORNE BATCH ELEVATED AND GROUND
LEVEL RELEASES

Gaseous Release Summary information for 1995

Report Catagory ¢ Airborne Batch Elevated and Ground Level Releases.
: Totals for Each Nuclide Released.

Type of Activity : Fission Gases, lodines, and Particulates

Perioa Start Time : 01-jan-1995 00:00:00

Ferioa End Time : 31-dec-1995 23:59:59

Elevated Releases Ground Releases
Nuclide uUnits Qtr 1 Qtr 2 Qtr 3 atr 4 otr 1 Qtr 2 Qtr 3 Qtr &
Fission and Activation Gases
Ar-a) Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.46e-01 7.42e-02 3.02e-01 5.93e-02
Kr-85 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.64e+00 B.33e+00 1.60e+00 3.79e+00
Kr-85m Curies 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 5.87e-04 1.92e-02 0.00e+00
Xe-131m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 &.65e-01 2.20e+00 1.23e+00 1.82e+00
Xe-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.68e+01 8.73e+01 7.95e+01 1.22e+02
Xe-133m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.75e-02 2.55e-01 8.43e-01 5.06e-01
Xe-13% Curies 0.00e+00 0.00e+00 0.00e+00 0,00e+00 3.00e-02 4.33e-02 &..3:-01 3.92e-03
Xe-137 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.4be+01 0.00e+00 0.00e+00
Xe-138 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.25e-01 0.00e+00 0.00e+00
Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.02e+01 1.13e+02 1.04e+02 1.29e+02
Radiciodines
None
Particulates
H-3 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.87e-01 3.88e-02 8.43e-02 1.77e-01

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.87e-01 3.88e-02 B.43e-02 1.77e-01

Ww21419HP 26



~N

TABLE 2A

(1 of 1)

ANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS

1419HP

<1quid Release Sumary information for 1995

Report Catagory

Type of Activity
Period Start Time :
Period End )ime

: Summation of All Releases
t ALL Liquid Effluents
01-jan-199S 00:00:00
: 31-dec-1995 23:59:59

Est.Total
Type of Effluent Units Qtr 1 otr 2 Qtr 3 atr & Error %
A. Fission and Activation Products
1. Total Release (Not Including
Tritium, Gases, and Alpha Curies 3.15e-01 .79e-01 1.36e+00 1.51e+00 1,50e+01
2. Average Diluted Concentration
During Pericd uCi/sec 9.63e-10 69e-09 2.84e-09 4.93e-09
3. Percent of Applicable Limit % n/a n/a n/a n/a
B. Tritium
1. Total Release Curies 1.92e+02 .20e+02 4.61e+02 2.0%e+01 1.50e+01
2. Average Diluted Concentration
During Period uCi/sec 5.19e-07 .35e-07 9.64e-07 6.80e-08
3. Percent of Applicable Limit % n/a n/a n/a n/a
C. Dissolved and Entrained Gases
1. Total Release Curies 1.09e+00 4Pe+00  4.Tbe+00 1.08e+00 1.50e+01
2. Average Diluted Concentration
During Period uCi/sec 2.95e-09 .02e-08 9.95e-09 3.51e-09
3, Percent of Applicable Limit % n/e n/a n/a n/a
D. Gross Alpha Radicactivity
I. Total Release Curies 0.00e+00 .00e+00 0.00e+00 0.00e+00 1.50e+01
E. Waste Volume Released (Pre-Dilution) Liters 1.12e+07 39e+07  1.31e+07  9.24e+06 1.50e+01
F. Volume of Dilution water Used Liters 3.70e+11  3.42e+11  4.7Be+11  3.07e+11 1.50e+01
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ANNUAL LIQUID CONTINUOUS AND BATCH RELEASES

TABLE 2B

(10f 2)

Liquid Release Summary infurmation for 1995

Report Catagory
Type of Activity

Period End Time

01-jan-1995 00:00:00

: 31-dec- 1995 23:59:59

¢ Liguid Continuous and Batch Releases.
: Totals for Each Nuclide Released.

: ALl Radionuclides
Periog Start Time :

Nuclide

Continuous Releases

Batch Releases

Units otr 1 otr 2 otr 3 atr & gtr 1 atr 2 otr 3 otr 4

ALl Nuclides

H-3 Curites 7.29¢-02 1.31e-01 3.77e-02 9.66e-03 1.92e+02 3.20e+02 4.61e+02 2.09e+01
Na-24 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.64e-05 6.96e-05 1.37e-04 1.46e-04
Ar-4l Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 1.91e-05 0.00e+00 7.20e-06
Sc-4b Curies 0.00e+00 0.00e+00 0.00e+00 0.,00e+00 0.00e+00 &4.34e-05 2.88e-05 1.97e-04
Cr-51 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.09e-04 3.07e-02 1.79e-01 1.50e-01
Mn-54 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.10e-03 1.08e-03 4.08e-03 1.82e-02
Fe-55 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.83e-01 &4.40e-03 1.49e-02 5.28e-02
Fe-59 Curies 0.00e+00 C.00e+00 0.0Ce+00 0.00e+00 0.00e+00 7.56e-03 3.47e-02 1.06e-02
Co-57 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0C 0.00e+00 1.68e-03
Co-58 Curtes 0.00e+00 9.79e-06 1.02e-05 2.52e-05 6.94e-03 1.52e-01 7.18e-01 7.61e-01
Co-60 Curies 0.00e+00 5.63e-06 9.9%e-07 3.86e-07 5.03e-03 5.09e-03 1.98e-02 5.73e-02
Ni-56 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.60e-04 2.8%-04 3.21e-05
in-65 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 9.85e-06 0.00e+00
8r-82 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.73e-04 1.23e-C4 0,00e+00
Kr-8% Curtes 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3,75e-02 1.05e-01 &.37e-02 1.38e-02
Kr-85m Curies 0.00e+00 0.00e+00 0.00e+00 0.00:-+00 9.98e-04 2.08e-03 9.03e-04 0.00e+00
Kr-88 Curies 0.00e+0C 0.00e+00 0.00e+00 0.07 00 4&.73e-C4 1.05e-03 4.09e-04 0.00e+00
Rb-88 Curies 0.00e+00 0.00e+00 0.00e+00 0.0Ve+~00 1.4%e-03 3.16e-01 4.82e-02 0.00e+00
Sr-89 Curies 0.00e+00 0,00e+0C 0.00e+00 0.00e+00 2.44e-04 6.10e-05 1.12e-04 0.00e+00
Sr-92 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+0n 0.00e+00 7.64e-05 2.89e-04 2.76e-04
Y-91m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.29e-06 0.00e+00 0.00e*00
2r-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.15¢-03 1.29e-02 7.38e-0z 9.81e-02
2r-97 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.29e-05 0.00e+00
Nb-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.99e-03 1.56e-02 9.23e-02 1.60e-01
Nb-97 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.07e-06 2.22e-03 3.65e-04
Tc-99m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.10e-04 2.39e-05 0.00e+00
Ru-103 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 5.61e-05 1.00e-03
Ag-110m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.52e-04 6.38e-03 7.82e-04
sn-113 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.21e-04 1.09e-03 B8.13e-03 7.68e-03
sb-122 Curies 0.0%¢+00 0.00e+00 0.00e+00 0.00e+00 2.98e-06 6.27e-05 6.40e-03 1.34e-03
Sb-124 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.15e-03 5.76e-03 1.18e-02
sb-125 Curies 6.51e-06 7.86e-06 0.00e+00 0.00e+00 3.41e-03 9.33e-03 1.60e-02 5.21e-02
Sb-126 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.19e-05 6.37e-04 2.02e-04
sb-127 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.53e-05 0.00e+00 0.00e+00
Te-132 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.04e-04 9.36e-05
<131 Curies 0.00e+00 4.33e-07 1.78e-05 0.00e+00 2.32e-06 3.78e-03 6.06e-02 5.77e-02
1-132 Curies 0.00e+00 0.00e+00 0.00e+C0 0.0Ce+M0 0.00e+00 3.8%e-05 1.86e-03 2.74e-04
1-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.4ke-04 6.35e-03 5.21e-03 5.43e-0%
1-134 Curies 0,00e+00 0.00e+00 0,00e+00 0.00e+00 &4.69e-04 0.00e+00 6.04e-03 7.26e-05
Xe-131m Curies 0.00e+00 0.00e+00 0.00e+0( ' .00e+00 1.18e-02 5.51e-02 5.10e-02 1.70e-02
ye-133 Curies 0.00e 00 0.00e+00 4.30e-06 0.00e+00 9.95e-01 3.28e+00 4.59e+00 1.04e+00
Xe-133m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.24e-02 2.5/e-02 3.66e-02 4.03e-03
Xe-135 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.39e-02 2.14e-02 3.27e-02 2. 4e-04
Cs-134 Curies 1.75e<05 2.97e-05 3.43e-05 1.26e-i5 1.95e-03 3.23e-03 1.21e-02 3. 5ke-02
Cs-136 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3. ,e-05 0.00e+00 * 04e-03
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TABLE 2B
(2 of 2)

ANNUAL LIQUID CONTINUOUS AND BATCH RELEASES

Liguid Release Summary information far 1995

Report Catagory
Type of Activity

Feriod End Time

01-jan-1995 00:00:00

¢ 31-dec-1995 23:59:5¢9

¢ Ligquid Continuous and Batch Releases,
¢ Totals for Each Nuclide Released.

¢ ALl Radionuc|ides
Period Start Time :

Continuous Releases Batch Releases

Nucl ide Unitsg atr 1 Qtr 2 Qtr 3 otr 4 Qotr 1 Qtr 2 otr 3 Qtr 4

ALl Nuclides (continuea)

Cs-137 Curies 2.26e-05 6.38e-05 6.48e-05 2.4Be-0S 2.00e-03 3.69e-03 1.31e-02 2.97e-02
Cs-138 Curies 0.00e+00 0.00e+00 0,00e+00 0.00e+00 2.77e-03 0.00e+00 2.38e-02 0.00e+00
Ba-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.24e-04 0.00e+00 0.00e+00
Ba-140 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.65¢-05 0.00e+00 3.45e-04
La-140 Curies 0.00e+00 0.0Ce+00 0.00e+00 0.00e+00 3.10e-04 1.36e-03 1.75e-03 &.54e-03
Ce-141 Curies 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00€+00 3.87e-05 1.50e-04
w-187 Curies 0.00e+00 0.00e+00 0.00e+00 0,00e+00 2.23e-05 2.52e-05 0.00e+00 0.00e+00
Total for Period Curies 9.30e-02 1.31e-01 3.79e-02 9.72e-03 1.94e+02 3.24e+02 4.67e+02 2.35e+01
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TABLE 3
(1 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

(B) 2080 58.91 1.49E-01 & | -+25%

Non Compacted

Dry Activity Waste

Shipped to SEG

Corp for Volume 268 1.506E-01 -+25%
Reduction. e Burial Volume | Burial Activity

(B) 2080 58.91 3.95E-01 & | -+25%

Non Compacted

Dry Activity Waste

Shipped to SEG

Corp for Volume 2.36 3.398E-01 -+25%
Reduction. e Burial Volume | Burial Activity

» Waste volume shipped for volume reduction do not refi-ct final burial waste volume
unless otherwise stated.

& Activity determined by estimations
¢ Activity determined by measurements.



TABLE 3
(2 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL.
DURING PERIOD OF 01/01/35 THROUGH 12/31/95

(B) 2080 58 91 2.72E-01 & | -+25%
Non Compacted

Dry Activity Waste

Shipped to SEG

Corp for Volume 0.561 1.61E-02 -+25%
Reduction. e Burial Volume | Burial Activity

(B) 2080 58.91 561E-01 4 | -+25%
Non Compacted

Dry Activity Waste

Shipped to SEG

Corp for Volume 2.09 2.80E-01 -+25%
Reduction. Burial Volume | Burial Activity

« Waste volume shipped for volume reduction do not reflect final burial waste volume
unless otherwise stated.

& Activity determined by estimations.
¢ Activity determined by measurements. .




TABLE 3
(3 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

(A) 1743 494 6.0E+01 ¢ -+25%
Resin Waste
Management Resin
Dewatered in a
High Integrity
Container (Bead
Resin) Shipped for
Burial.

(A) 1743 4.94 3.18E+02 ¢ | -+25%

Resin Waste
Management Resin
Dewatered in a
High Integrity
Container (Bead
Resin) Shipped for
Burial.

« Waste volume shipped for volume reduction do not reflect final burial waste volume
unless otherwise stated.

& Activity determined by estimations.
¢ activity determined by measurements.
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TABLE 3
(4 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

(A) 202.1 5.72 397E+00 ¢ | -+25%

Liquid Waste
Management Resin
Dewatered in a
High integrity
Container (Bead
Resin) Shipped for
Burial.

(A) 202.1 572 368E+00 ¢ | -+25%

Liquid Waste
Management Resin
Dewatered in a
High Integrity
Container (Bead
Resin) Shipped for

Burial
%

¢ Waste volume shipped for volume reduction do not reflect fir:' *‘rial waste volume
uniess otherwise stated

& Activity determined by estimations.
¢ Activity determined by measurements.

WZ21419HP 33



TABLE 3
(5 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

(A) 202.1 5.72 1.56E+01 ¢ | -+25%

Liquid Waste
Management Resin
Dewatered in a
High Integrity
Container (Bead

| Resin) Shipped for
Burial.

(A) 458 1.30 7.89E-01 ¢ | -+25%

Liquid Waste
Management Resin
Dewatered in a
Strong Tight
Container (Bead
Resin) Shipped for

Burial.
m

» Waste volume shipped for volume reduction do not reflect final burial waste volume
unless otherwise stated.

& Activity determined by estimations.
¢ Activity determined by measurements.
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TABLE 3
(6 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOCD OF 01/01/95 THROUGH 12/31/95

(A)

Spent Cartridge
Filters in Integrity
Container
Shipped for
Burial

132.4

2.50E+01 o

(A)

Spent Cartridge
Filters in Integrity
Container
Shipped for
Burial.

» Waste volume shipped for volume reduction do not reflect final burial waste volume
unless otherwise stated.

1324

3.7

& Activity determined by estimations.
¢ Activity determined by measurements.

W21419HP
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TABLE 3
(7 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

(D) 270 7.64 550E-03 ¢ | -+25%

Waste Oil Shipped
to SEG Corp for
Incineration in Six
Strong Tight
Containers.

(D) 180 510 500E-07 ¢ | -+25%

Waste Oil Shipped
to SEG Corp for
Incineration in Four
Strong Tight
Containers.

(C) 57.4 1.625 1.24E+04 & | -+25%

Irradiated
Components

Shipped in Type B
Container.

» Waste volume shipped for volume reduction do not reflect final burial waste volume
uniess otherwise stated.

& Activity determined by estimations.
¢ Activity determined by measurements.
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TABLE 3
(8 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

Sole Use Cask Barnwell, 5C
Sole Use Flatbed Oak Ridge’, TN

o

A 6 LSA | Strong Tight Truck | Oak Ridge, TN

£ 4 LSA | Strong Tight Truck | Barnwell, SC
>A

B 2 LSA | Strong Tight Truck | Barnwell, SC

C 2 B Type B Truck | Barnwell, SC
>A

C 1 LSA | TypeA Truck | Barnwell, SC
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TABLE 3
(9 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

SUMMARY BY MAJOR WASTE TYPES

Spend resins, Filter Sludges, Evaporator Bottoms, ect

Dry Compressible Waste, Contaminated Equipment, etc

Irradiated Components, Control Rods, etc

Other (Waste Oil

WASTE TYPE

-y

WASTE
VOLUME
(M3)

TOTAL
ACTIVITY
(Ci)

(A)

35.83

5.30E+02

(B)

235644

1.377E+00

(C)

1.24E+04

(D)

12.74

5.59E-03

-+ 25%

& Includes all Type Waste Volume




TABLE 3
(10 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

SUMMARY BY MAJOR WASTE TYPES (Cont'd)

WASTE TYPE | NUCLIDENAME | CURIES | % ABUNDANCE
(A)

Co-58 2.22E+02 41.95
Cs-137 1.00E+02 18.94
Cs-134 9.49E+01 17.95
Ni-63 3.92E+01 7.42
Fe-55 3.58E+01 6.76
Co-60 1.99E+01 3.76
Mn-54 7.85E+00 1.48
Cr-51 4 48E+00 0.85
2r-95 2.02E+00 0.38
Nb-95 1.61E+00 0.30
Fe-59 6.40E-01 0.12
Ce-144 6.40E-01 0.12
Ni-59 3.78E-01 0.07
Sr-90 1.28E-01 0.02
H-3 NP 0.00
C-14 NP 0.00
Tc-99 N.P. 0.00
I-129 N.P. 0.00

O ;... L

Note: N.P. means Not Present.
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TABLE 3
(11 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

SUMMARY BY MAJOR WASTE TYPES (Cont'd)

(B)

Fe-55 4 44E-01 32.27

i Cs-134 1.70E-01 12.33
I Ni-63 1.68E-01 12.18

Co-60 1.62E-91 11.79

Cs-137 1.58E-01 11.45

Co-58 1.36E-01 9.85

Mn-54 7.05E-02 5.12

Ni-59 1.57E-03 0.11

Pu-241 6.50E-04 0.05

Cm-242 1.03E-08 0.001

{H-3 N.P. 0.00

C-14 N.P. 0.00

Tc-99 N.P. 0.00

1129 N.P. 0.00

N 1 ELE

Note: N.P. means Not Present.
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TABLE 3
(12 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DISPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

SUMMARY BY MAJOR WASTE TYPES (Cont'd)

21419HP

WASTE TYPE NUCLIDE NAME CURIES % ABUNDANCE
(C)

Co-60 6.82E+03 $5.00
Fe-55 2.06E+03 16.61
Co-58 2.02E+03 16.29
Cr-51 1.05E+03 8.47
Ni-63 2.85E+02 2.30
Mn-54 1.88E+02 1.52
Fe-59 2.02E+01 0.16
Ni-59 1.82E+00 0.015
C-14 1.79E-01 0.001
Nb-94 1.84E-03 0.00
T-99 4 15E-04 0.00
H-3 N.P.

I-129 N.P.
— Tom EECI R

Note: N.P. means Not Present.



TABLE 3
(13 of 13)

SOLID WASTE SHIPPED OFFSITE FOR DiSPOSAL
DURING PERIOD OF 01/01/95 THROUGH 12/31/95

SUMMARY BY MAJOR WASTE TYPES (Cont'd)

WASTE TYPE NUCLIDE NAME CURIES % ABUNDANCE
(D)

W21419HP

Fe-55 2.24E-03 40.07
Ni-60 1.21E-03 2165
Co-60 9.90E-04 17.71
Cs-137 5.70E-04 10.20
Cs-134 4 00E-04 7.16
Mn-54 1.70E-04 3.04
Ni-59 1.20E-05 0.21
Pu-241 2.24E-06 0.04
Co-58 0.00E+00 0.00
Cm-242 0.00E+00 0.00
H-3 NP 0.00
C-14 NP 0.00
Tc-99 NP 0.00
1-129 NP 0.00

47

— Tom SEoED

Note: N.P. means Not Present.




TABLE 4
(1 of 4)
JOINT FREQUENCY DISTRIBUTION

OF METEOROLOGICAL DATA

31-95 23:59 Pasquill Class A |

1.
e
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|
|
|
|
|
I
|

76-101.1-15162021-2031-56051-7071-1010.1-13 13.1-18.0 >18.0 Tota)

Direction 35- 50 61

- R
“0000000“.!LGOﬂU0000m
e e L e
m).nv...COQUIUUOOOD\A‘“

MO MO OTMERONE ™M NN e ™ O
" o . . '

o

27
16
136
19
0

5
11

DL P D DO T O ND @

FIooO0O00CoO0oDOoODoOoD o OO

O PO OEOOOOOODOOO

- ~R-R-N-N- W -~ N~

COoOCcCOoOoLoOoDOODOoOOOC ¢

MW s S
- - -

493

o

a 13

56

0

Total

0

tability

&
a

A

Number of calms for

wind Speed (M/S) at 10-m Level

.
i

50 51-

5051-707.1-10 10 1-13 13.1-18.0 >18.0 Total

7% 76-1011-1516-2021-303

o000 OO oCoOoO

COOCOCOOoOIODOoOOOOCOOEO v

PO OO0 DOoO0OCOSOOO

P O OO0 OO0 T NN O e Do

PO MO  OMIO WO OO
. — -

® = P O S D AN DD e
. -

t . -

—

PN OO O MO MW e

3 o

I A R = I R el = R = = I — I~ T

PR O OO OO0 0O0 GO0

PO OO0 00O0DC oo

FooOcooooocCcoooooocC o

- rFro oo oo oo ooo o ¢
L I

LT

421

(=]

<

0

[

Stabtity

8

Number of calms for

W21419HP

43




W21419HP

TABLE 4
(2 of 4)
JOINT FREQUENCY DISTRIBUTION
OF METEOROLOGICAL DATA

Joint frequency distribution of wind speed and direction in nours 01-01-95 00:00to 12-31-95 2359 Pasqui)) Class C

wind Spee¢ (M/S) at 10-m Level
wing

Direction .35- 50 .51- 76 .76-101.1-1516-2021-303.1-5.061-7.07.1-1010.1-1313.1-180 >18 0 Tota)

0 0 0 0 8 12 26 8 4 0 0 0 58
NNE 0 ] 0 3 6 17 17 5 [} 0 0 ) 48
NE 0 0 0 0 12 46 62 7 ¢ 0 0 0 127
ENE 0 ] 0 0 2 12 27 2 0 0 0 0 43
£ 0 0 [ 0 0 0 4 2 0 0 0 0 6
ESE 0 0 0 1 1 4 gl 6 1 0 0 0 22
S 0 0 6 0 0 2 12 ) 0 0 0 0 23
SSE 0 0 0 0 2 11 33 4 0 0 0 0 50
S 0 0 0 0 2 12 28 9 7 c 0 0 58
S5u 0 0 0 1 2 5 12 8 2 0 0 0 30
S 0 0 0 1 3 i3 15 7 1 0 0 0 40
Wi 0 0 0 2 & 1 7 2 0 0 0 0 2
W 0 0 0 0 3 12 4 0 0 0 0 0 19
whin 0 0 0 0 1 3 1 0 0 0 0 0 5
Nev 0 0 0 0 0 6 7 0 0 0 e 0 13
N 0 0 0 0 4 11 i 6 0 0 0 0 48
Total 0 0 0 8 52 177 291 76 15 0 0 0 619
Number of caims for C Staby 1ity 0

Joint frequency distribution of wind speed and direction 1n hours 01-01-95 00 00to 12-31-95 23 59 Pasquill Class

wWing Speed (M/S) at 10-m Level

v

wing

Direction 35-.80 61-75 76-1011-16162021-3.031-50513-7.071-1010.1-13 13.1-18.0>18.0 Total
N 0 Fd 1 5 23 57 127 121 34 0 0 0 370
NNE 0 0 4 7 2l 40 87 62 2 0 0 3 223
NE ] 1 5 10 30 101 150 2 1 0 0 0 330
ENE 0 0 2 B 9 3 118 27 1 0 0 0 195
E 0 1 0 3 5 6 67 29 1 0 ¢ 0 112
£SE 0 0 1 0 Z 7 8 26 6 0 0 (i 126
SE 0 0 2 4 b 23 74 16 § 0 0 0 130
SSE 0 0 1 1 9 29 123 45 6 0 0 0 224
S 0 0 1 7 14 » 113 47 15 0 0 0 236
S5W 0 0 1 5 8 3% 59 23 k] 1 ¢ 0 135
W 0 0 0 7 8 22 46 20 0 0 0 0 103
Wow e 0 0 8 12 42 24 1 1 0 0 0 88
w 0 0 2 g 12 19 k74 7 0 0 0 0 Bl
whin 0 0 1 6 5 Py 17 3 0 0 0 0 82
Nw 0 0 2 5 8 13 25 3 1 0 0 0 87
NN 0 0 1 6 10 33 86 58 16 0 0 0 210
Total 0 4 24 g1 182 519 1238 520 R | 0 ] 2671
Nuwber of calms for D  Stability ]

ad
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TABLE 4
(3 of 4)
JOINT FREQUENCY DISTRIBUTION
OF METEOROLOGICAL DATA

f Joint frequency distribution of wind speed and direction in hours 01-01-95 00:00to 12-31-95 23,59 Pasaur)l Class £

| wing Speed (M/S) at 10-m Level

| Wind

{Diraction 35- 60 51-.76 76-101.1-1616-2021-2031-5051-707.1-10101:1313.1-180 >80 Tota
i

1

[ N 0 1 6 19 a2 76 100 27 3 0 0 0 Fi
| NNE 0 2 2 17 26 67 79 12 0 0 0 0 205
| NE ¢ 1 5 13 2 134 58 5 1 0 0 0 2

| ENE 0 0 2 2 n 85 3 0 0 0 0 190
| £ D 1 4 & 12 3 60 3 0 0 0 0 122
| £S5k 1 0 i} 4 15 7 85 9 | 0 0 0 162
| St 0 3 2 1 14 49 65 3 0 0 0 0 146
{ SSE 0 1 4 14 50 27 74 5 1 0 0 0 276
| S 0 3 18 7 43 9 68 12 2 0 0 0 268
I S5W 0 2 3 2 7 54 a2 11 1 1 3 0 174
| W 0 1 5 3% 35 47 29 7 0 0 0 0 159
I wow 0 5 & 2 27 24 20 2 0 0 0 0 108
| W 0 2 7 2 14 8 12 0 0 0 i} 0 65
| N 0 1 7 2 14 15 4 0 0 0 0 9 &1
| Na 1 2 6 18 15 1 9 1 i 0 0 0 71
{ NNw 0 2 0 14 2 47 43 4 1 b} 0 0 1

‘ B e A A g g 0
| Tota! 2 2 ” %9 423 915 873 104 11 1 0 0 2702
|

| Numper of calms for E Stability 2

|

wind Speed (M/S) at 10-m Level
wind
Direction 35- 50 6175 76-1011-1516-2021-303150561-7071-1010.1-1313.1-18.0>18.0 Tota)

.4.

| N ] 5 2 3 15 29 6 0 0 0 ¢ 0 80
| NNE 2 2 4 8 12 20 2 0 0 0 0 0 50
| NE 0 3 3 6 9 29 7 0 0 0 0 0 §7
| ENE 0 2 4 4 [ 12 7 0 0 0 0 0 35
| 1 0 1 2 1 2 2 2 0 ] 0 0 0 10
{ ESE 0 2 5 2 3 3 1 0 0 0 0 0 16
| SE 1 3 4 9 5 1 0 0 0 0 e 0 23
SSE 1 5 ] 24 2 24 2 0 0 0 0 0 9
| S 2 8 17 45 2 18 4 0 0 0 0 0 120
| S5W 5 10 40 68 19 4 0 0 0 0 0 0 146
| W 1 19 R 48 15 10 0 0 0 0 0 0 125
| WSe 2 13 2l 30 10 7 0 0 0 0 0 0 83
| W H 8 3 46 10 1 0 0 0 b} 0 ] 100
| wNw 0 & 16 36 14 1 i 0 0 8 0 ] 72
| N 0 3 6 16 9 2 0 0 0 0 0 0 36
| NHW 2 2 8 8 10 10 6 0 dJ 0 0 0 46
| Total 20 90 214 364 193 in 38 0 0 0 0 0 1092
1
| Number of caims for F Stabiiity -
|

Joint fraquency distribution of wind speed and direction in hours 01-01-95 00.00to 12-31-95 23 59 Pasquil) Class F
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TABLE 4
(4 of 4)
JOINT FREQUENCY DISTRIBUTION
OF METEOROLOGICAL DATA

Joint frequency ¢istribution of wind speed and direction in hours 01-01-95 00 00to 12-31-95 23 59 Pasquil) (lass &
wingd Speed (M/S) at 10-m Level
wind
Direction 35- 50 61-.75 76-1.01.1-1 6-2021-303) 51.707.1-10 10.1-13 13 8.0 >18 Total

N £ 6 Q 0 2l
NNE 4 4 i £ 0 0 13
NE y 0 0 0 15
ENE 2 0 0 0 0 0
£ ) 1 0 0 0 0 0 0 3
£SE 0 ] ) 0 0 0 $
e 2 p > 9

1 4 Q9 - 0 :
S 4 8 5 3 0 ) 0
55k 1 g L ¥, 2 0 0 ) 0 1
S 7 38 4 ? 0 i 0 0 0 119
won k] 40 25 12 0 0 0 0 0 87
W 6 33 18 26 ] 0 ¢ 0 0 0 0 107
whin 9 19 23 26 5 0 0 0 G e 0 0 82
Nel 1 11 14 2 4 0 1} 0 0 0 0 K
NNw ? 10 5 4 0 0 0 0 0 0 29
Total 45 185 22 20 5 4 0 0 0 0 0 732

Number of caims for 3 stability 24

Total vaild hours for all stabilities = 8760
Total tnvaild hours for all stabilities =
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TABLE 5
(1 of 2)
DOSE CALCULATION RESULTS FOR 1995
(DOSES DUE TO GASEOUS RADIOACTIVE EFFLUENTS)

Gaseous Effluent Dose Totals

Cumulative Dose Information for 199%
Doses due to Noble Gases (mRad or mrem)

Organ otr 1 Qtr 2 Qtr 3 Qtr & Year Total

Total-body 5.2602e-02 1.2788e-01 1.2078e-01 6.8433e-02 3.694%9e-01
skin 1.2263e-01 3.8100e-01 2.7082e-01 1.6427e-01 9.3872e-01
Air Beta 1.5849e-01 4.3046e-01 3.6121e-01 2.4065e-01 1.1908e+00
Air Gamma 6.0998e-02 1.4662e-01 1.6175e-01 8.1674e-02 4.3104e-0

Cumulative Dose Information for 1995
Doses due to Radioiodines/Particulates/Tritium (mrem)

Age Group : Infant

Organ otr 1 otr 2 otr 3 Qtr 4 Year Total
Bone 1.8439e-05 4.6393e-05 3.0372e-04 9.6932e-04 1.3379e-03
Liver 1.8076e-02 5.6182e-02 7.2457e-03 1.3931e-02 9.56436e-02
Total-body 1.8060e-02 5.6142e-02 7.0448e-03 1.3293%e-02 9.4560e-02
Thyroid 1.8124e-02 5.6480e-02 1.1988e- 01 3.638%e-01 5.5837e-0
Kidney 1.8063e-02 5.6152e-02 7.2965e-03 1.4079e-02 9.5590e-02
Lung 1.8060e-02 5.6144e-02 6.8940e-03 1.2827e-02 9.3925e-02
Gi-LLli 1.8058e-02 5.613%9e-02 6.9050e-03 1.2858e-02 9.396%e-02
skin 3.5427e-06 1.0995e-05 8.0743e-06 3.4436e-05 5.7047e-05
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TABLE 5
(2 of 2)
DOSE CALCULATION RESULTS FOR 1995
(DOSES DUE TO LIQUID RADIOACTIVE EFFLUENTS)

Liquid Effluent Dose Totals

Cumulative Dose Information for 1995 (mrem)

Ag. Group : Adult

Organ gtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total
Bone 1.8600e-01 4.406%e-01 3.0923e-01 3.4991e-01 1.2858e+00
Liver 3.3291e-01 7.3567e-01 5.0989e-01 6.1646e-01 2.194%9e+00

Total-body 2.4774e-01 5.3213e-01 3.672%e-01 4.5644e-01 1.6036e+00
Thyroid 8.6111e-03 1.4795e-02 4.1183e-02 3.8040e-02 1.0263e-01

Kidney 1.1574e-01 2.5237e-01 1.7225e-01 2.0568e-01 7.4604e-01
Lung 4.4539e-02 9.1369e-02 5.9565e-02 6.9624e-02 2.6510e-C1
Gi-LLi 1.5753e-02 2.9973e-02 2.8983e-02 5.2234e-02 1.2694e-01

W21419HP 48



ATTACHMENT 10.1



CHANGES
TO
OFFSITE DOSE CALCULATION
MANUAL (ODCM)
PROCEDURE No. (UNT-005-014)



The following are the description of changes for Qffsite Dose Calculation
Manual (UNT-005-014, Revision 4):

1- Purpose:
1.1 Format change.
12&13 These two steps were changed to NOTES in pages 32 and 61

prior to the calculation methodology sections 5.3.4 and 5.4 5.

2- References:

21 All Technical Specifications that related to this manual
are referenced in this step.

28298210 Re-arranged the step numbers.

2128213 Add two new references which were only referenced in
the Liquid and Gaseous effluent Bases sections 5.3.8
and 5.4 10, but were not listed in section 2 of the manual

3- Definitions

* Add the corresponding Technical Specification number to each definition.

* Deleted the OPERATIONAL MODE definition (step 3.8) and re-numbered
the following steps.

* Definad Liquid Radwaste Treatment System, step 3.15.

* Revised the MAJOR CHANGE definition (step 3.16) to clarify that it is a

Change to radioactive waste system requiring re-evaluation of the effluent
source terms.

* Deleted the LLD definition from Tables 5.3.1, 5.4.1 & 5.8.3 notations and
add the final LLD definition as step 3.17 in this section.

4- Responsibilities:

42843 Steps were combined to reflect the new organizational change.

W21419HP 5]



5- Procedure:

51

524

526

$.3.1

533

534

5341
5342

W21419HP

Site Characteristics Information is provided in the FSAR
chapter 2 and is only referenced in this manual.

Administrative change
Add procedures titles.

Bolded some words to make it visible to the reader.

Table 5.3.1 was completely revised to be clear for the users
the sampling and analysis requirements for each release
type and avoid using the frequency abbreviation. Also, this
change clearly reflects the site specific release points and
numbers. The LLD limits were combined as notation a of this
table. The Table notations were revised and stream lined with
the release type to make it easier to use. The frequency of
sample analysis were changed to ‘prior to release’ for some
release type such as secondary holding tanks.

Format changes and add NOTE to specify the applicable
condition for step 2 in ACTION for special report.

Format changes

Add two NOTES that were listed as steps 1.2 and 1.3 in
Revision 3 of this manual.

Add change 1 of the procedure Revision 3.

Arranged the equation 3 items to be in order and revised
NOTE to reference a new attachment 6.20 which was added
In this revision, for the appropriate dose factors for the other
liquid pathways.
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535

3.7

538

541

542

545

5451

5461

547

Combined two equations {4 and 4a) into one equ..ion (4) to
calculate setpoints for any condition with or without additional
dilution prior to withdrawal of the monitored fluid at the
monitor location. Also revised the NOTE to state that F'= 0 if
no additional dilution and defined its value for specified
release types. The missing Cj definition is added.

Format changes
Format changes

Format changes

Table 5.4.1 was completely revised to be clear for the users
what is the sampling and analysis requirements for each
release type and avoid using the frequency abbreviation.
Also, this change clearly reflects the site specific release
points and numbers. The LLD limits were combined as
notation “a"of this table. The Table notations were revised
and stream lined with the release type to make it easier to
use.

Format changes

Add two NOTES that were listed as steps 1.2 and 1.3 in
Revision 3 of this manual.

Administrative Arrangement of the equations 5 6&7 items to
be in order and refers to Attachment 6.2 for X/Q item. Add
new Attachment 6.19 from R.G. 1.109 and refers to use it for
Pu.

Format changes

Format changes

548485485 List effluent flow rate in CFM and use unit factor in

equations 16 and 15 to convert it to cc/sec.
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5410
5561

56.1

56.2

Format changes
Format changes

Add “during releases to the environment” to the
Instrumentauon Specification and Actio~ Also, add to Action
“or change the setpoint so it is acceptable conservative”. This
change to assure that the limits of Specification 5.3.1 are met,
during actual releases

Tables 5.6-1 is completely revised to be clear for the users
what are the applicability requirements for each release type
instrument and using the Action that represent the condition
of the specific system. The Table notations were revised and
stream lined with the release type to make it easier for use.

3 NOTES were added for specific monitors requirements.

Tables 5.6-2 is completely revised to be clear for the users
what is the surveillance requirements for each release type
instrument and avoid using the frequency abbreviation.

Add a new column to specify the condition in which these
surveillance’s are required. The Table notations were revised
and to make it easier for use with the specific release system.

Add “during releases to the environment” to the
Instrumentation Specification and Action. Also, add to Action
‘or change the setpoint so it is acceptable conservative”. This
change to assure that the limits of Specification 5.4.1 are met,
during actual releases

Tables 5.6-3 is completely revised to be clear for the users
what are the applicability requirements for each release type
instrument and using the Action that represent the condition
of the specific system. The Table Actions were revised and
stream lined with the specific sampler/monitor channels to
make it easier for use. One NOTE was added for specific
samplers requirements.
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58.1

Table 5.8-1
Table 5.8-2
Table 5.8-3

5.10

59.1.7

59111

511

Tables 5.6-4 is completely revised to be clear for the users
what are the surveillance requirements for each release type
instrument and avoid using the frequency abbreviation.

Add a new column to specify the condition in which these
surveillances are required. The Table notations were revised
and to make it easier for use with the specific release system.

Format changes

Format changes

Format changes

Format changes and changed the LLD for Ba-140 and Zr-95
to be as specified in the Radiological Assessment Branch
Technical Position Revision 1 (November 1979) document.
The LLD notation were transferred to definition section step
3.17

Format change,

Technical Specification cross-references and its Attachment
have been deleted. All the following section are re-numbered.

Changed to 5.9 with Format changes,

Refers to Specification 5.4.1 and Technical Specification
3.11.1.4 which were only listed in Revision 3, steps 5.10.1.7
and 5.10.1.8 without indication to the specification sources.

Combined two steps from Revision 3 (5.10.1.12 and
5.10.1.13) for Liquid and Gaseous effluent monitoring
instrumentation’s.

Changed to 5.10 with Format changes, step 5.10.1

Consolidated special report actions for ail specification
requirements.

&%



Attachments:

W21419HP

Attachment 6.4

Attachment 6.11
Attachment 6 12
Attachment 6.13

Attachment 6.14
Attachment 6.16
Attachment 6.17
Attachment 6.18
Attachment 6 .19

Attachment 6.19

Attachment 6.20

Attachment 6.21

Format change.

Format change for clear flow charts.

Format change for clear flow chart.

Format change. Add sanitary system sample and notation 12
to indicate that it is not a REMP requirement b:. it represents
possible environmental interface with the plant.

Format change. Revised description for TLD sample location
D-2. Add sewage sample SWR-1 and corresponding notation.
Format change for clear map.

Format change for clear map.

Format ctange for clear map.

Deleted.

New Tables for dose factors Pi for radionuclides other thar
noble gases for all ages groups.

New Tables for dose conversion factors (Inhalation

and Ingestion factors) for all age groups. These Tables

were obtained from Regulatory Guide 1.109 Tables E-7
through E-14.

Old Attachment 6.20 was revised. The new Attachment lists
all the site specific factors that are used in Waterford 3
effluent program and were obtained from Regulatory Guide
1.109.
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1.0 PURPOSE
1.1 The Offsite Dose Calculation Manual (ODCM) is a supporting

document of the Waterford 3 Technical Specifications. This
document provides:

(1) The Radiological Effluent Specifications and Radiological
Environmental Monitoring Program required by Technical
Specification 6.8.3;

(3) The detailed Radiological Environmental Monitoring Program
(REMP) ;

(4) the description of the Radiological Environmental
Monitoring Interlaboratory Comparison Program;

(5) The liquid and gaseous radwaste block flow diagram;

(6) The Radioactive Liquid and Gaseous Waste Sampling and
Analysis Programs;

(7) The general methodology to be used to calculate dose to
individuals due to releases of radioactive gaseous and
liquid effluents from the Waterford 3 site;

(8) The general methodology to be used to calculate effluent
monitor setpoints and allowable release rates to ensure
compliance with the Radiological Effluent Controls,
10CFR20, and 10CFRS50 criteria;

(9) The me'" Jology to be used to ensure representative
sam; g o’ liquids; and

(10) the methodology to be used to comply with 40CFR190
criteria.
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2.0  REFERENCES

2.1 Waterford 3 SES Technical Specifications (7.S.), Chapter 16 of
Waterford 3 FSAR.

2.3.1 T.S. 6.14, Offsite Dose Calculation Manual.

2.1.2 T1.S. 6.9.1.7, Annual Radiological Environmental
Operating Report.

2.1.3 T.S. 6.9.1.8, Annual Radioactive Effluent Release
Report.

2.1.4 T.S. 3/4.11.1.4, Liquid Holdup Tanks.
2.1.5 T.S. 3/4.11.2.6, Gas Storage Tanks.

2.1.6 T1.S. 5.1.3, Map Defining Unrestricted Areas for
Radioactive Gaseous and Liquid Effluents.

2.1.7 T.S. 6.9.2, Special Reports
2.1.8 T.S. 6.10.3 (d, o & p), Record Retention.
2.1.9 T.S. 6.5.2.8, (m, n & 0), Audits.
2.2 USNRC Regulatory Guide 1.111, Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in

Routine Releases from Gaseous-Effluents from Light-Water-Cooled
Reactors, July 1977.

2.3 USNRC Regulatory Guide 1.113, Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for the
Purpose of Implementing Appendix I, April 1977.



Administrative Procecure UNT-005-014
Offsite Dose Calculation Manual Revision 4

USNRC Regulatory Guide 1.109, Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10CFR Part 50, Appendix I,
Revision 1, October, 1977.

USNRC NUREG 0133, Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants, October 1978.

Code of Federal Regulations: Title 10, Parts 20, 40, 50 and
100; Title 40, Part 190.

USNRC Generic Letter 89-0C1, Implementation of Programmatic
Controls for Radiological Effluent Technical Specifications in
the Administrative Controls Section of the Technical
Specifications and the Relocation of Procedural Details of RETS
to the Offsite Dose Calculation Manual or to the Process
Control Program.

International Atomic Energy Agency (IAEA) Safety Series No.57,
Generic Models and Parameters for Assessing the Environmenta)

Transfer of Radionuclides from Routine Releases, Exposures of

Critical Groups.

USNRC Regulatory Guide 1.21, Measuring, Evaluating, and Reporting
Radicactivity in Solid Wastes and Releases of Radioactive

Mate ials in Liquid and Gaseous Effluents from Light-Water-Cooled
Nuc ‘ear Power Plants, Revision 1, June, 1974.

2.10 UNT-006-010, Event Notification and Reporting

e

11

UNT-006-011, Condition Report
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2.12 HASL-300, HASL Procedures Manual; Currie, L.A., "Limits for
Qualitative Detection and Quantitative Determination

Application to Radiochemistry", Anal Chem. 40, 586-93, (1968).

2.13 ARH-SA-215, Hartwell, u.K.,"Detection Limits for
Radioanalytical Counting Techniques," Atlantic Richfield
Hardford Company Report, (June 1975)
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3.0 DEFINITIONS
3.1 ACTION (T7.S. 1.1) shall be that part of a Specificatien which

3.2

3.3

3.4

prescribes remedial measures required under designated
conditions.

CHANNEL CALIBRATION (T7.S. 1.4) shall be the adjustment, as
necessary, of the channel output such that is responds within
the necessary range and accuracy to known values of the
parameter which the channe! monitors. The CHANNEL CALIBRATION
shall encompass the entire channel including the sensor and
alarm and/or trip functions, and shall include the CHANNEL
FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by
any series of sequential, overlapping, and total channel steps
such that the entire channel is calibrated.

CHANNEL CHECK (T.S. 1.5) 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 FUNCTIONAL TEST (7.S. 1.6) shall be:

a. Analog channels - the injection of a simulated signal
into channel as close to the sensor as practicable to
verify OPERABILITY including alarm and/or trip functions.

b. Bistable channels - the injection of a simulated signal
into the sensor to verify OPERABILITY including alarm
and/or trip functions.
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L. Digital computer channels - the exercising of the
digital computer hardware using diagnostic programs and
the injection of simulated process data into the channel
to verify OPERABILITY including alarm and/or trip
function.

3.5 The FREQUENCY NOTATION, (T7.S. 1.13) specified for the performance
of Surveillance Requirements shall correspond to the following
intervals.

NOTATION EREQUENCY

5 At least once per 12 hours.

D At Teast once per 24 hours.

W At least once per 7 days.

M At Teast once per 31 days.

P Completed prior to each release.
Q At least once per 92 days.

SA At Teast once per 184 days.

R At Teast once per 18 months.
SN Prior to each reactor startup.
N.A Not appliable.

3.6 MEMBER(S) OF THE PUBLIC (7.S. 1.15) shall include all persons
who are not occupational associated with the plant. This
category does not include employees of the licensee, its
contractors, or vendor. Also excluded from this category are
persons who enter the site to service equipment or make
deliveries. This category does include persons who use
portions of the site for recreational, occupational, or other
purposes not associated with the plant.
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3.7

3.8

3.9

3.10

3.11

A system, subsystem, train, component, or device shall be
OPERABLE or have OPERABILITY (7.S. 1.17) when it is capable of
performing its specified function(s), and when all necessary
attendant instrumentation, controls, electrical power, required
for the system, subsystem, train component, or device to
perform its function(s) are also capable of performing their
related support function(s).

PURGE or PURGING (T.S. 1.23) shall be the controlled process of
discharging air or gas from a confinement to maintain
temperature, presure, humidity, concentration or other
operating condition, in such a manner that replacement air or
gas is required to purify the confinement.

The SITE BOUNDARY (T.S. 1.29) shall be that line beyond which

the land is neither owned, nor leased, nor otherwise controlled
by the licensee.

SOURCE CHECK (T.S. 1.32) shall be the qualitative assessment of
channel response when the channel sensor is exposed to a source
of increased radioactivity.

UNRESTRICTED AREA (T7.S. 1.36) shall be any area at or beyond
the SITE BOUNDARY, access to which is not controlled by the
licensee for purposes of protectio. of individuals from
exposure to radiation and radioactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for
industrial, commercial, institutional, and/or recreation
purpose. This definition is applicable to areas established
for effluent release limits. See Attachment 6.1.
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3.12

3.13

3.14

3.15

VENTILATION EXHAUST TREATMENT SYSTEM (T.S. 1.37) shall be any
system designed and installed to redure gaseous radioiodine or
radioactive material in particulate ‘orm in effluents by
passing ventilation or vent exhaust gases through charcoal
adsorbers and/or HEPA filters for the purpose of removing
iodines or particulates from the gaseous exhaust stream prior
to the release to the environment. Such a system is not
considered to have any effect on noble gas effluents.
Engineered Safety Feature (ESF) atmospheric cleanup systems are
not considered to be VENTILATION EXHAUST TREATMENT SYSTEM
components.

VENTING (T7.S. 1.38) shall be the controlled process of
discharging air or gas from a confinement to maintain
temperature, pressure, humidity, ccncentration or other
operating condition, in such a manner that replacement air or
gas is not provided or required during VENTING. Vent, used in
system names, does not imply a VENTING process.

WASTE GAS HOLDUP SYSTEM (T7.S. 1.39) shall be any system
designed and installed to reduce radicactive gaseous effluents
by collecting coolant system offgases from the primary system
and providing for delay or holdup for the purpose of reducing
the total radioactivity prior to release to the environment.

LIQUID RADWASTE TREATMENT SYSTEM, shall be any system designed
and installed to reduce radioactive material in effluents by
passing 1iquid waste through filters and, or absorption or
exchange media (e.g. lon Exchanger Resin, Charcoal etc) and/or
other reduction processes (e.g. reverse osmosis, etc) for the
purpose of removing radioactive mzterials from the liquid
system prior to the release to the environment.

10
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3.16 A MAJOR CHANGE to a radioactive waste system shall be any
alteration or modification to the system that causes waste
characteristics (e.g. chemical composition, pH, etc.), waste
form or waste activity (e.g. equipment decontamination factor
change) in liquid, gaseous, or solid effluents to change,
thereby requiring a re-evaluation of the effluent source terms.

3.17 LOWER LIMITS OF DETECTION (LLD) is defined, for purposes of
these specifications, as the smallest concentration of
radioactive material in a sample that will yield a net count,
above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that
a blank observation represents a "real" signal.

It should be recognized that the LLD is defined as an a priori
(before the fact) Timit representing the capability of a
measurement system and not as an a posteriori (after the fact)
limit for a particular measurement.

For a particular measurement system, which may include radiochemical
separation:

4.66 5,

LLD =
E-V-2.22x10° - - 0"

Where:

LLD is the "a priori" lower 1imit of detection as defined
above, as microcuries per unit mass or volume,

sp is the standard deviation of the background counting rate or

of the counting rate of a blank sample as appropriate, as
counts per minute,

E is the counting efficiency, as counts per disintegration,

V is the sample size in units of mass or volume,

11
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2.22 x 10° is the number of disintegrations per minute per
microcurie,

Y is the fraction radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide,
and

At for plant effluents is the elapsed time between the midpoint
of sample collection and the time of counting. For
environmental samples it is the elapsed time between sample

collection, or end of the smaple collection period, and time of
counting.

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

12
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4.0 RESPONSIBILITIES

4.1 General Manager, Plant Operations has lead responsibility for
ensuring implementation of the Radiological Effluent
Specifications and Radiological Environmental Monitoring
Program as required by Technical Specification 6.8.3 and as set
forth in this procedure.

4.2 The Radiation Protection Superintendent is responsible for

a) ensuring Radiological Effluent Specifications, the
Radiological Effluent Monitoring Program and Radiological
Environmental Monitoring Program (REMP) are performed as
required according to procedures and methodologies
established by this document.

b) ensuring the Annual Effluent Release Report and Annual
Environmental Report are performed and issued as required.

c) ensuring the Land Use Census is performed as required.

13
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5.0  PROCEDURE

5.1 SITE CHARACTERISTICS

Waterford 3 SES Site Characteristics is provided in Chapter 2 of
Waterford 3 FSAR /Sections 2.1.1, 2.1.2 and 2.1.3).

A map of the SITE BOUNDARIES for establishing effluent release
limits along with radioactive effluent release points are given in
Attachment 6.1. The release point elevations for gaseous effluents
are also provided in Attachment 6.1. The nearest distances to the
boundary line are shown in Attachment 6.2 of this procedure.

The Restricted Area, defined for the purpose of controlling
access for the purpose of protecting individuals against undue
risks from radiation and radioactive materials, coincides with
the current or future Security Protected Area fence.

14
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5.2

SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS

5.2.1

5.2.2

5.2.3

5.2.4

Compliance with the SPECIFICATIONS contained in the
succeeding sections is required during the conditions
specified therein; except that failure to meet the
SPECIFICATIONS requires that the associated ACTION
requirements shall be met.

Noncompliance with this procedure shall exist when the
requirements of the SPECIFICATION and/or associated
ACTION requirements are not met within the specified
time intervals. If the SPECIFICATION is restored prior
to expiration of the specified time intervals,
completion of the ACTION requirements is not required.

Surveillance Requirements shall be applicable during
all conditions specified for individual systems unless
otherwise stated in an individual Surveillance
Requirement.

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

15
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5.2 SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS Cont'd

5.2.5 Failure to perform a Surveillance Requirement within
the specified time interval shall constitute a failure
to meet the OPERABILITY requirements for a Specific
Systen for Operation. Exceptions te these requirements
are stated in the individual specifications.
Surveillance Requirements do not have to be performed
on inoperable equipment.

5.2.6 Failure to comply with the compensatory ACTION
requirements or failure to complete the surveillance
requirements within the specified time shall be
documented and evaluated in accordance with UNT-006-011,
Condition Report and UNT-006-010, Event Notification and
Reporting procedures.

16
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5.3  LIQUID EFFLUENTS

5.3.1

Concentration Specification

The concentration of radioactive material released in
liquid effluents to UNRESTRICTED AREAS (see Attachment
6.1) shall be 1imited to the concentrations specified in
10 CFR Part 20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble
gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2 x 104 microcurie/ml
total activity.

APPLICABILITY: At all times
ACTION:

With the concentration of radioactive material released in
liquid effluents to UNRESTRICTED AREAS exceeding the above
Timits, immediately restore the concentration to within
the above limits, and describe the events leading to this
condition in the next Annual Radioactive Effluent Release
Report.

SURVEILLANCE REQUIREMENTS

a. Radioactive liquid wastes shall be sampled and
analyzed according to the sampling and analysis
program of Table 5.3-1.

b. The results of the radioactivity analyses shall be
used in accordance with the methodology and
parameters in section 5.3.5 to assure that the
concentrations at the point of release are maintained
within the Timits of Specification 5.3.1.

17
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TABLE 5.3-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
LIQUID RELEASE TYPE SAMPLE TYPE AND ANALYSIS | TYPE OF
N0 RELEASE POINT | FREQUENCY FREQUENCY |ANALYSIS [&)
BATCH RELEASES [d]
1. Boric Acid Grab sample from each |Prior to | Gamma Emitters [b]
; Cond b Tauk batch to be released |release 1-131
ondensate lanks prior to release Noble Gases
(4 Tanks)
A Composite LCJ of Monthly H-3
all grab samples Gross Alpha
collected during the
month for this
release point.
A Composite L€J of Quarterly | Sr-89
all grab samples Sr-90
collected during the Fe-55
quarter for this
release point.
2. Liquid Waste Grab sample from each |Prior to ?aTg? Emitters (D)
batch to be released |release ¥
Management Tanks ] Bekte Basas
prior to release
[2 Waste
Condensate Tanks
2 Laundry Tank: A Composite L€J of Monthly H-3
all grab samples Gross Alpha
3 Waste Tanks ) collected during the
month for this
release point.
A Composite L] of Quarterly | Sr-89
all grab samples Sr-90
collected during the Fe-55

18
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

3. Secondary Plant

LIQUID RELEASE TYPE SAMPLE TYPE AND ANALYSIS | TYPE OF
| AND RELEASE POINT FREQUENCY FREQUENCY | ANALYSIS [2]
BATCH RELEASES [d.8]

Grab sample from each | Prior to | Gamma Emitters [P]

quarier for this
release point.

. batch to be released |release I-131
Holding Tavks [f] prior to release Noble Gases
[Regenerative Waste H-3
Tank and
Filter Flush Tank]

4. Turbine Building Grab sample from each | Prior to (I;alil;l? Emitters [b]
: batch to he released | release E
Industrial Waste or e ek ks e

Sumps (2 Sumps)
[TBIWS] A Composite (€] of Monthly H-3
all grab samples Gross Alpha
For applicability, see collected during the
note [i] month for this
 release point.
A composite L€] of Quarterly | Sr-89
all arab samples Sr-90
collected during the Fe-55

19
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

quarter for this
release point.

LIQUID RELEASE TYPE SAMPLE TYPE AND ANALYSIS | TYPE OF
| AND RELEASE POINT FREQUENCY FREQUENCY | ANALYSIS (2]
BATCH RELEASES [d.g]
: Grab sample from each | Prior to | Gamma Emitters [P]
5. Dry Cooling Tower batch to be released |release 1-131
Sumps #1 and #2 prior to release Noble Gases
[DCTS] A Composite LCJ of Monthly H-3
all grab samples Gross Alpha
For applicability, see | collected during the
note [J] month for this
release point.
A Composite L€ of Quarterly |Sr-89
all grab samples Sr-90
collected during the Fe-55
quurter for this
release point.
6. Steam Generator Grab sample from each | Prior to | Gamma Emitters (b]
batch to be released |release [-131
BTowdown prior to release Noble Gases
A Composite (€] of Monthly H-3
For applicability, see |a1] grab samples Gross Alpha
notes [k &1] collected during the
month for this
release point.
A Composite LCJ of Quarterly | Sr-89
all grab samples Sr-90
collected during the Fe-55

20
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LIOUID RELEASE TYPE
| AND_RELEASE POINT

FREQUENCY

SAMPLE TYPE AND

BATCH RELEASES [d,g]

ANALYSIS
FREQUENCY |

TYPE OF
ANALYSIS [2]

Cooling Water
System [ACCW]
(2 Basins)

note [n]

7. Auxiliary Component

Grab sample from each

batch to be released
prior to release

Prior to
release

Gamma Emitters [(b]
i-131
Noble Gases

For applicability, see

A Composite L€] of
all grab samples
collected during the
month for this
release point.

Monthly

H-3
Gross Alpha

A Composite L] of
all grab samples
collected during the
quarter for this
release point.

Quarterly

Sr-89
Sr-90
Fe-55
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LIQUID RELEASE TYPE
| AND_RELEASE POINT

SAMPLE TYPE AND

CONTINUOUS RELEASES[e,h]

EREQUENCY

ANALYSIS | TYPE OF
FREQUENCY | ANALYSIS (2]

1. Turbine Building
Industrial Waste
Sumps (2 Sumps)
[TBIWS]

For applicability, see
note [1]

Weekly grab sample

Weekly Gamma Emitters [b]
[-131

Noble Gases

A Composite LC) of
all grab samples
collected during the
month for this
release point.

Monthly H-3
Gross Alpha

A Composite LC] of
all grab samples
collected during the
quarter for this
release point.

Quarterly | Sr .3
Sr-90
Fe-55

2. Dry Cooling Tower
Sumps #1 and #2

(DCTS]

For applicability, see
note [Jj]

Weekly grab sample

Weekly Gamma Emitters [(b]
I-131

Noble Gases

A Composite L€] of
all grab samples
collected during the
month for this
release point.

Monthly H-3
Gross Alpha

A Composite L] of
all grab samples
collected during the
quarter for this
release point.

Quarterly | Sr-89
Sr-90
Fe-55
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PPOGRAM

quarter for each
release point.

LIQUID RELEASE TYPE SAMPLE TYPE AND ANALYSIS | TYPE OF
| AND_RELEASE _POINT FREQUENCY FREQUENCY | ANALYSLS [2]
CONTINUOUS RELEASES[e.h]

. Circulating Water Weekly grab sample Weekly (Iillil;: Emitters [(b]
Discharge- Stream Noble Gases
Generator Blowdown
Heat Exchanger
Discharge [CWD] A Composite L€) of Monthly H-3

all grab samples Gross Alpha
For applicability, see collected during the
note [o] month for this
release point.
A Composite €] of Quarterly | Sr-89
all grab samples Sr-90
collected during the Fe-55
quarter for each
release point.

. Auxiliary Component |Weekly grab sample Weekly (I;if;l;? Emitters [(b]
Cooling Water | Noble Gases
System [ACCW] A Composite LCJ of Monthly | H-3

all grab samples Gross Alpha
(2 Basins) collectea during the
For applicability, see [Month for this
release point.
note [n] A Composite L€] of Quarterly | Sr-89
all grab samples Sr-90
collected during the Fe-55
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TABLE 5.3-1 (Continued)
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

¥

LIQUID RELEASE TYPE | SAMPLE TYPE AND | ANALYSIS

TYPE OF
AND RELEASE POINT FREQUENCY FREQUENCY | ANALYSIS 2]
CONTINUOUS RELEASES(e,h]

m b
5. Steam Generator Continuous (M} sample | Weekly ?ng: Emitters [b]
collected weekly
B1owdown Noble Gases
A Composite L€) of Monthly H-3
For applicability, see all weekly samples Gross Alpha
note [k &1] collected during the

month for this
release point.

A Composite LC] of Quarterly | Sr-89
all weekly samples Sr-90
collected during the Fe-55
quarter for this
release point.
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TABLE 5.3-1 (Continued)
TABLE NOTATIONS

a. The type of analysis and their associated Lower Limits of Detection
(LLD) are:

Type of Analysis LLD (uCi/ml)
Gamma Emitters 5E-07
I-131 1E-06
Noble Gases (Gamma Emitters) 1E-05
H-3 1E-05
Gross Alpha 1E-07
Fe-55 1E-06
Sr-89, Sr-90 SE-08

- - -

b. The gamma emitters LLD specification inciudes the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, (Cs-134,
Cs-137, Ce-141, and Ce-144. The analysis for gamma emitters shall
include an analysis for I-131 and gamma emitting noble gases
dissolved or entrained in the sample at the LLD's spe.ified above.
This 1ist does not mean that only these nuclides are to be
considered. Other identifiable gamma peaks, together with the above
nuclides, shall alsc be analyzed and reported in the Annual
Radioactive Effluent Release Report.

c. A composite sample is one in which the quantity of liquid sampled is
proportional to the quantity of liquid waste discharged and in which
the method of sampling employed results in a specimen that is
representative of the liquids released. Prior to analyses, all
samples taken for composites are to be thoroughly mixed in order for
the composite sample to be representative of the effluent release.

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

e. A continuous release is the discharge of liquid wastes of a
non-discrete volume, e.g., a system that has input flow during the
release (in service sumps, etc).
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TABLE 5.3-1 (Continued)
TABLE NOTATIONS

f. If the contents of the Regenerative Waste Tank or Filter Flush Tank

contain detectable radioactivity, no discharges from these tanks
shall be made to the UNRESTRICTED AREA, and the contents of these
tanks shall be directed to the Liquid Waste Management System.

g. When release from this source is batch in nature.

h. When release from this source is continuous in nature.

i. The Turbine Building Industrial Waste Sumps (TBIWS) shall be sampled

and analyzed in accordance with this table if any of the folowing

conditions exist, and the release has NOT been directed to the Liquid
Waste Management System:

(1) Primary to Secondary leakage is occurring; or,

(2) Activity is present in the seconcdary system as indicated by
either the Steam Generator Blowdown (SGB) monitor or secondary
sampling and analysis; or,

(3) Activity was present in the TBIWS during the previous FOUR Weeks.

J. The Dry Cooling Tower Sump (DCTS) shall be sampled and analyzed in

accordance with this table if any of the folowing conditions exist,
and the release has NOT been directed to the Liquid Waste Management
System:

(1) Primary to Component Cooling Water (CCW) leakage is occurring or,

(2) Activity is present in the CCW/ACCW systems as indicated by
either the CCW monitors or CCW/ACCW sarmpling and analysis; or,

(3) Activity was present in the DCTS during the previous FOUR Weeks.

k. Sampling and analys:is of Steam Generato: Blowdown will be reguired
only when blowdown is directed to the Circuiating Water System (CWS)
or the Waterford Waste Ponds.
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TABLE 5.3-1 (Continued)
TABLE NOTATIONS

1. Steam Generator Blowdown discharge to the Waste Ponds shall not
be performed unless radiation monitoring and automatic isolation
capabilities are added t~ the Waste Ponds discharge path. Steam
Generator Blowdown to the Waste Ponds will be limited to situations
requiring secondary chemistry control where the Circulating Water
System is not available or the secondary chemistry is cutside
the requirements for Circulating Water System discharge.
Blowdown to the Waste Ponds will be terminated upon detection of
sample activity greater than the LLD levels in Notation [a].

m. To be representative of the quantities and concentration of
radioactive raterials in liquid effluents, samples shall e collected
continuously in proportion to the rate of flow of the effluent
stream,

n. Sampling and analysis of the Auxiliary Component Cooling Water (ACCW)
system is required when detectable activity exists in the CCW system.

Continued sampling and analysis of ACCW is required for a minimum of
FOUR Weeks following non-detection of activity in CCW/ACCW
systems.

0. Sampling and anaiysis of the Circulating Water Discharge -Steam

Generator Blowdown heat exchanger discharge (CWD) is required when
detectable activity exists in the secondary system, or the CCW/ACCW

Systems.

27



Administrative Procedure UNT-005-014
Offsite Dose Calculation Manual Revision 4

5.3 LIQUID EFFLUENTS (cont'd)

5.3.2 Dose Specification

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released to
UNRESTRICTED AREAS (see Attachment 6.1) shall be limited:

a. During any calendar quarter to less than or equal to
1.5 mrem to the total body and to less than or equal
to 5 mrem to any organ, and

b. During any calendar year to less than or equal to
3 mrem to the total body and to less than or equal
to 10 mrem to any organ.

APPLICABILITY: At all times.
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5.3 LIQUID EFFLUENTS (cont'd)

ACTION:

a. With the calculated dose from the release of
radioactive materials in liquid effluents exceeding
any of the above 1imits, prepare and submit to the
Commission within 30 days, pursuant to Technical
Specification 6.9.2, a Special Report. This Special
Report shall:

1) Identify the cause(s) for exceeding the limit(s)
and define the corrective actions that have been taken
to reduce the releases and the proposed corrective
actions to be taken to assure that subsequent releases
will be in compliance with the above limits.

NOTE
The following step is applicable only if drinking water supply is taken
from the receiving water.

2) Include the results of radiological analyses of
the drinking water source and the radiological
impact on finished drinking water supplies with
regard to the requirements of 40 CFR Part 141.

SURVEILLANCE REQUIREMENTS:

a. Cumulative dose contributions from 1iquid
effluents for the current calendar quarter and the
current calendar year shall be determined in

accordance with methodology and parameters in
Section 5.3.7 at least once per 31 days.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.3

Liguid Radwaste Treatment System Specification

The LIQUID RADWASTE TREATMENT SYSTEM shall be OPERABLE
and appropriate portions of the system shall be used to
reduce releases of radioactivity when the projected
doses due to the liquid effluent to UNRESTRICTED AREAS
(see Attachment 6.1) would exceed in a 31 day period:

a) 0.06 mRem to the total body, or
b) 0.2 mRem to any organ

APPLICABILITY: At all times.

\CTION:

a. With radioactive liquid waste being discharged
without treatment and in excess of the above
limits and any portion of the LIQUID RADWASTE
TREATMENT SYSTEM not in operation, prepare and
submit to the Commission within 30 days pursuant
to Technical Specification 6.9.2 a Special Report
that includes the follcwing information.

1. Explanation of why liquid radwaste was being
discharged without treatment, identification
of any inoperable equipment or subsystems,
and the reason for the inoperability,

2. Action(s) taken to restore the inoperable
equipment to OPERABLE status, and

3. Summary description of acticn (s) taken to
prevent a recurrence.
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5.3 LIQUID EFFLUENTS (cont'd)

SURVEILLANCE REQUIREMENTS

Doses due to liquid releases to UNRESTRICTED AREAS
shall be projected at least once per 31 days in

accordance with the methodology and parameters in
Section 5.3.7.

The installed LIQUID RADWASTE TREATMENT SYSTEM
shall be demonstrated OPERABLE by meeting
Specifications 5.3.1 and 5.3.2.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.4 Liguid Effluent Dose Calculation

NOTE
The Offsite Dose Calculation Manual (ODCM) follows the general models
suggested by NUREG 0133 and Regulatory Guide 1.109. However, alternate
calculation methods from those presented may be used provided the overall
methodology is acceptable and consistent with regulation or provided the
alternate methodology is conservative. In addition, the most up-to-date
dose conversion factors and bioaccumulation factors may be substituted
in lieu of Regulatory Guide 1.109 values.

NOTE
Actual step-by-step dose calculations will be performed by in-plant
procedures which are cu~cistent with the methodology presented in this
document .

5.3.4.1 The dose commitment to an individual from
radioactive materials in liquid effluents
released to unrestricted areas are calculated for
the purpose of implementing Section 5.3.2 using
the following expression:

Dy = Aty F, iAiz ¥ (1)
-

Dz - E'Du '2)
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5.3 LIQUID EFFLUENTS (cont'd)

Dt

At,

Cie

= the cumulative dose commitment to the

total body or any organ (t) from the
Tiquid effluents for each liquid release
in mrem during time period (/);

the cumulative dose commitment to the
total body or any organ (t) from the
Tiquid effluents for all (/) time periods;

the length of the ¢th time period over

which the release is made, in hours;

the concentration of radionuclide (i) in

undiluted liquid effluent during time
period At[ from any liquid release, in

uCi/ml;

the site-related 1iquid ingestion dose
commitment factor to the total body or any
organ (t) for each identified nuclide (i)
in mrem-ml/hr- uCi (Attachment 6.3), and;
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5.3 LIQUID EFFLUENTS (cont'd)

the near field average dilution factor for

Ci¢ during any liquid effluent release.
Defined as the ratio of the undiluted
liquid waste flow during release to the
average flow from the site discharge
structure to site boundary receiving
waters.

liquid radioactive waste flow
discharge structure exit fiow

The liquid radioactive waste flow is the
maximum flow from the effluent release.
The discharge structure exit flow is the
flow during disposal from the discharge
structure release point into the receiving
water body. For radionuclides not
determined in each batch or weekly
composite, the dose contribution to the
current calendar quarter cumulative
summation may be approximated by using a
ratio of concentrations based on the
previous monthly or quarterly composite
analyses.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.4.2 Equation (1) above for calculating the dose
contributions requires the use of a dose
fa-tor, Ait’ for each nuclide (1) which
embodies the dose factors and dilution
factors for the points of pathway origin.
The adult total body dose factor and the
adult organ dose factor for each
radionuclide will be used from Table E-11 of
Regulatory Guide 1.109; thus the list
contains critical organ dose factors for
various organs. The dose factor is written:

AV! = Ko(%L + UfBF,) DCF,'( (3)

w

where:

Ait = Composite dose parameter for the total
body or critical organ (t) of an adult
for nuclide (i) for all appropriate
pathways (mrem-ml/hr-uCi);

Ko = Unit conversion factcr;

= llde +5 =105 10" % + 87602

Uy = 730 1/yr adult water consumption
(Reg. Guide 1.109, Table E-5);
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Dw = Dilution factor from near field area
to potable water intake;
= 220
for discharges from the circulating water
discharge into the Mississippi River (based
on the ratio of the average Mississippi
River flow to the maximum discharge flow);
= 1
for discharges into the 40 Arpent Canal
(based on the assumption that dilution from
the near field area to a potable water intake
is negligible):
Ug = 21 kg/yr, adult fish consumption
(Reg. Guide 1.109, Table E-5);
BFj = Bioaccumulation factor for
nuclide (i) in fish (pCi/kg per
pCi/1) from Attachment 6.2]1 and;
NOTE

For other Tiquid pathways, the appropriate dose factors will be utilized
(Regulatory Guide 1.109 Tables E-7 through E-14, or Attachment 6.20).

DCFyi¢ =

Ingestion Dose conversion factor for
nuclide (i) and organ (t) for adults
(mrem/pCi), from Attachment 6.20.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.5 Liguid Effluent Monitor Setpoint Calculation Methodology

Specifications 5.3.1 and 5.6.1 require that the liquid
effluent monitoring instrumentation alarm/tyip
setpoints be set so that the conc:ntration of
radioactive material released from the site is limited
to 10CFR20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble
gases. For dissolved or entrained noble gases, the
concentration shall be 1imited to 2E-4 uCi/ml total
activity. This section presents the method to be used
for determining setpoints in accordance with
Surveillance Requirements 5.3.1 and 5.6.1.

5.3.5.1 The calculated setpoints for the liquid
effluent monitors satisfy the following
equation:

(SFYRF)(F + )3,
(THPO)(f + F')

(4)
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5.3 LIQUID EFFLUENTS (cont'd)

where;

¢ = the Setpoint, in wCi/ml, of the liquid
effluent monitor measuring the
radioactivity concentration in the
effluent line prior to compiete dilution
and subsequent release. This setpoint
represents a value which, if exceeded
would result in concentrations exceeding
the limits of 10CFR20, Appendix B, Table
II. Column 2, to an UNRESTRICTED AREA;

SF = Safety Factor to ensure that the effluent
limit is not exceeded. Actual value is
set by procedure (in the range 0.5 - 0.9);

RF = Release fraction allocated to this release
(to be used only in situations of
simultaneous or concurrent release);

f = the undiluted liguid effluents flow as
measured at the liquid effluent monitor
location in gpm;

F = the dilution water flow as determined via
pump curves or other appropriate measures
that determine correct plant operating
configuration in gpm;
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NOTE
If F is large compared to f then F + f ~ F. If there is no additional
dilution, F' = 0.

F' = additional dilution flow at the radiation
monitor for liquid effluent radiation
monitors that have additional dilution
prior to actual withdrawal of the
monitored fluid, in gpm.

= 1000 (maximum)
for Steam Generator Blowdown or Auxiiiary
Component Cooling Water releases to the
circulating water system.

=0
for all other liquid release points.
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5.3 LIQUID EFFLUENTS (cont'd)

the undiluted concentration in uCi/ml for all
gamma emitting radionuclides (i). The value will
be derived from radioanalysis of Tiquid effluent
to be released. This value will be supplied for
each liquid release;

« the undiluted concentration, in uCi/ml, for all
nongamma-emitting radionuclides (j). This value
will be derived from radioanalysis of composite
liquid effluents released. This value will be
supplied for each liquid release based upon the
most recent analysis results.

= undiluted gamma MPC, fraction for all gamma
emitting radionuclides (i)

the undiluted nongamma MPC, fraction for all
nongamma emitting radionuclides (j);

Maximum Permissible Concentration for the
applicable gamma-emitting isotope (i) from
10CFR20, Appendix B, Table II, Column 2; and

Maximum Permissible Concentration for the
applicable nongamma-emitting isctope (j) from
10CFR20, Appendix B, rable II, Column 2




Administrative Procedure UNT-005-014

Offsite Dose Calculation Manual Revision 4

5.3  LIQUID EFFLUENTS (cont'd)

5.3.5.2 The values of Ci and Cj will be measured for
each release as appropriate and the
parameters for f, F' and F will be supplied
based on current plant operating
configurations. The setpoint will be
calculated in terms of uCi/ml and the liquid
effluent monitor will be adjusted as
necessary to ensure that liquid releases are
secured prior to exceeding limits specified
in 10CFR20, Appendix B, Table II, Column 2
to an UNRESTRICTED AREA.
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5.3 LIQUID EFFLUENTS (cont'd)

$.3.6  Representative Liquid Sampling

Prior to grab sampling liquid waste tanks, methods
should be used to guarantee representative sampling.
Large volumes of liquid waste shculd be mixed in as
short a time as possible and uniformly distributed
prior to sampling. To determine the minimum mixing
time for tanks from which releases are made, the
following tests were performed prior to initial use for
release purposes.

a. The tank was filled to a known volume.

b. A specific quantity of a selected chemical and/or
sediments was added to the tank.

c. Recirculation was initiated through the normal
path.

d. Periodic samples were taken until equilibrium was
reached.

e. The time observed to completely mix the tank is
used as a minimum recirculation time prior to
effluent sampling. Records of the test will be
maintained.
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5.3  LIGUID EFFLUENTS (cont'd)

$.3.7

Dosd Pradaitisn for iiguid E6flunnd

Specification 5.3.3 requires that appripriate
subsystems of the LIQUID RADWASTE TREATMENT SYSTEM be
used to reduce releazes of radioactivity when the
projected doses due to the liquid effluent from each
reactor unit to UNRESTRICTED AREAS would exceed in a 31
day period

a) 0.06 mrem total body, or
b) 0.2 mrem to any organ

The following calculational method is provided for
performing this dose projection.

At Teast once every 31 days, the total dose from all
liquid releases for the quarter-to-date will be divided
by the number of days into the quarter and multiplied
by 31. If this projected dose exceeds 0.06 mrem total
body or 0.2 mrem any organ, and the LIQUID RADWASTE
TREATMENT SYSTEM has not been operating, it shall be
operated, if operation would reduce the monthly
projected doses below 0.06 mrem total body or 0.2 mrem
any organ. (This is performed in accordance with the
Surveillance Requirements of 5.3.3.)
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.8  Liquid Effluent Bases

a. CONCENTRATION (Section 5.3.1)

This specification is provided to ensure that the
concentration of radioactive materials released in
liquid waste effluents to UNRESTRICTED AREAS will be
less than the concentration levels specified in 10 CFR
Part 20, Appendix B, Table II, Column 2. This
limitation provides additional assurance that the
levels of radioactive materials in bodies of water in
UNRESTRICTED AREAS will result in exposures within

(1) the Section II.A design objectives of Appendix I,
10 CFR Part 50, to a MEMBER OF THE PUBLIC and

(2) the 1imits of 10 CFR Part 20.106(e) to the
population.

The concentration limit for dissolved or
entrained noble gases is based upon the
assumption that Xe-135 is the controlling
radioisotope and its MPC in air (submersion) was
converted t) an equivalent concentration in

water using the methods described in International
Commission on Radiological Protection (ICRP)
Publication 2.
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5.3 LIQUID EFFLUENTS (cont'd)

The sampling and analysis of the contents of the
regenerative waste tank and the filter flush tank is
performed if primary to secondary leakage occurs in
a steam generator. The contents of these tanks
cannot be discharged to the UNRESTRICTED AREA if any
radioactivity is detected in these tanks since the
discharge from these tanks is unmonitored. When
radioactivity is detected in these tanks, the
contents from these tanks must be discharged to the
liquid radwaste system where the contents may then
be monitored upon discharge.

The required detection capabilities for
radioactive materials in Tiquid waste samples are
tabulated in terms of the LOWER LIMITS of
DETECTION (LLDs). Detailed discussion of the LLD,
and other detection Timits can be found in HASL
Procedures Manual, HASL-300 (Reference 2.12) and
Report ARH-SA-215 (Reference 2.13).
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5.3 LIQUID EFFLUENTS (cont'd)

b.

DOSE (Section 5.3.2)

This specification is provided to implement the
requirements of Sections I1.A, II]1.A and IV.A of
Appendix I, 10 CFR Part 50. The Limiting
Condition for Operation implements the guides set
forth in Section I1.A of Appendix I. The ACTION
statements provide the required operating
flexibility and at the same time implement the
juides set forth in Section IV.A of Appendix I to
éssure that the releases of radioactive material
in Tiquid effluents to UNRESTRICTED AREAS will be
nept "as low as is reasonably achievable." Also,
for fresh water sites with drinking water supplies
that can be potentially affected by plant
operations, there is reasonable assurance that the
operation of the facility will not result in
radionuclide concentrations in the finished
drinking water that are in excess of the
requirements of 40 CFR 14].16.
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5.3  LIQUID EFFLUENTS (cont'd)

b. DOSE (Section 5.3.2) (cont'd)

The dose calculation methodology and parameters
impiement the requirement in Section I1I1.A of
Appendix I that conformance with the guides of
Appendix I be shown by calculational procedures ba-ed
on models and data, such that the actual exposure of
a MEMBER OF THE PUBLIC through appropriate pathways
is unlikely to be substantially underestimated. lhe
equations specified for calculating the doses due to
the actual release rates of radioactive materials in
liquid effluents are consistent with the methodology
provided in Regulatory Guide 1.109, (Reference 2.4)
and Regulatory Guide 1.113, (Reference 2.3).
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5.3 LIQUID EFFLUENTS (cont'd)

c. LIQUID RADWASTE TREATMENT SYSTEM (Section 5.3.3)

The OPERABILITY of the LIQUID RADWASTE TREATMENT
SYSTEM ensures that this system will be available
for use whenever liguid 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 low
as is reasonably achievatle."

This specification implements the requirements of
10CFR Part 50.36a, General Design Criterion 60 of
Appendix A 10 CFR Part 50 and the design objective
given in Sectior II.D of Appendix I to 10 CFR Part
50. The specified 1imits governing the use of
appropriate portions of the LIQUID RADWASTE
TREATMENT SYSTEM were specified as a suitable
fraction of the dose design objectives set forth
in Section II.A of Appendix I, 10 CFR Part 50, for
liquid effluents.
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5.4 GASEOUS EFFLUENTS

5.4.1 Dose Rate Specification
The dose rate due to radioactive materials released in

gaseous effluents from the site to areas at and beyond

the SITE BOUNDARY (see Attachment 6.1) shall be lTimited
to the following:

a. For Noble Gases: Less than or equal to
i) 500 mrem/yr to the total body; and
ii) 3000 mrem/yr to the skin.

and

b. For lodine-131, lodine-133, Tritium, and all
radionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to

i) 1500 mrem/yr to any organ.
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5.4 GASEOUS EFFLUENTS (continued)

APPLICABILITY: At all times
ACTION:

With the dose rate(s) exceeding the above limits,
immediately restore the release rate to within the
above 1imit(s), and describe the events leading to this

condition in the next Annual Radioactive Effluent
Release Report.

SURVEILLANCE REQUIREMENTS:

a. The dose rate due to noble gases in gaseous
effluents shall be determined to be within the

above limits in accerdance with the methodology and
parameters in Section 5.4.5.

b. Representative samples and analysis of gaseous
effluents shall be obtained in accordance with the

sampling and analyses program specified in
Table 5.4-1.

c¢. Based upon the sampling and analysis performed in
Table 5.4-1 the dose rate due to I-131, I-133, H-3,
and all other radionuclides in particulate form
with half-lives greater than 8 days shall be
determined to be within the above limits in

accordance with the methodology and parameters in
Section 5.4.5.
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TABLE 5.4-1
RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM
GASEOUS RELEASE TYPE SAMPLE TYPE AND ANALYSIS TYPE OF
| AND RELEASE POINT | FREQUENCY FREQUENCY | ANALYSIs [2]
W as Grab sample from each | Prior to Noble Gas
i Tasie Gas Decay tan® to be released Release Gamma Emitters [b]
anks prior to release
2. Contai nt Pur Grab sample from each | Prior to Noble Gas
(:] tngi tk e purge prior to Releasel9] | Gamma Emitters [b]
an ack) release
Grab sample prior to |Monthlyl1,9] | H-3
purge
Continuous noble gas | Continuous Noble Gases
monitor Gross Beta or Gamn#}‘
3. Plant Stack Monthly grab sample Monthlyl9) Noble Gas
Gamma Emitters [b]
MonthlylT,9] | H-3
Continuous Charcoal Weekly L] 1-131
Cartridge Sample [¢] 1-133
Cont inuous Weekly M) | Particulate
Particulate Sample Gamma Emitters [P],
[c] Gross Alpha
Composite of all Quarterly Sr-89
continuous Sr-90
particulate filters
collected during the
Quarter
Continuous noble gas | Continuous Noble Gases

monitor

Gross Beta or Gamma
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RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

monitor

GASEOUS RELEASE TYPE SAMPLE TYPE AND ANALYSIS | TYPE OF
| AND RELEASE POINT | FREQUENCY | ANALYSLS [2]
4. Fuel Handlin Monthly grao sample Monthly Noble Gas
vel Handling Gamma Emitters [P]
Building Weekly grab sample Weekly H-3
Ventilation Continuous Charcoal Weekly I-131
(Normal Exhaust) |Cartridge Sample [c] 1-133
Continuous Particulate Weekly Particulate
Sample (€] Gamma Emitters [P],
Gross Alpha
- Whenever irradiated | Composite of all Quarterly | Sr-89
fuel is in the continuous particulate Sr-90
note [e]. the Quarter
Continuous noble gas Continuous | Nobie Gases
monitor Gross Beta or Gamma
5. Main Condenser Monthly grab sample Monthiyl9] | Noble Gas
Turbine Gland Monthlyl9] | H-3
Sealing System Continuous Charcoal Weekly [P | 1-13]
(MCES) Cartridge Sample [€] 1-133
Continuous Particulate |[Weekly [N] | Particulate
For applicability Sample (€] Gamma Emitters [b],
see note [d]. Gross Alpha
Composite of all Quarterly | Sr-89
continuous particulate Sr-90
filters collected during
the Quarter
Continuous noble gas Continuous | Noble Gases

Gross Beta or Gamma
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a.

b-

TABLE 5.4-1 (Continued)
TABLE NOTATIONS

The LLD values for the following types of analysis are:

Type of Analysis LLD (uCi/cc)
Nobly Gas Gamma Emitters 1E-04
H-3 1E-06
1-131 1E-12
1-133 1E-10
Particulate Gamma Emitters 1E-11
Gross Alpha 1E-11
Sr-89, Sr-90 1E-11
Gross Beta or Gamma Noble Gas Monitor 1E-06

R L L T T reupppmpp—

The principal gamma emitters for which the LLD Specification applies
include the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 in noble gas releases, and Mn-54, Fe-59, Co-58,
Co-60, Zn-65, Mo-99, " "', 1-133, (s-134, Cs-137, Ce-141, and Ce-144
in iodine and particul = ‘eleases. This 1ist does not mean that
only these nuclides are ‘- _e considered. Other gamma peaks that are
identifiable, together with the above nuclides, shall also be
analyzed and reported in the Annua)l Radicactive Effluent Release
Report.

Samples shall be changed at least once per seven days and analyses
shall be completed within 48 hours after changing, or after removal
from sampler. The rati» of the sample flow rate to the sampled
stream (effluent stream) flow shall be known for the time period
covered by each dose or dose rate calculation.

If no primary to secondary leakage exists, then only the gross beta
or gamma analysis (installed radiation monitors) needs to be
performed for the Main Condenser Evacuation and Turbine Gland Sealing
System (MCES). Sampling and analysis shall be performed when a
primary to secondary leak exists and the releases from the

MCES have not been directed to the Plant Stack.

Fuel Handling Building sampling is required whenever irradiated fuel
is in the storage pool.
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TABLE 5.4-1 (Continued)
TABLE NOTATIONS

Tritium grab samples for the Plant Stack shall be taken at least once
per 24 hours if purging containment with the refueling canal flooded.

Sampling shall also be performed within 24 hours following shutdown,
startup, or a THERMAL POWER change exceeding 15% of RATED THERMAL
POWER within a 1-hour period. Analysis for radionuclides shall be
completed within 48 hours of sampling. This sampling is not
applicable if the noble gas monitor shows that effluent activity
has not increased by a factor of 3. This sampling is not

applicable to the MCES WRGM if the release has been directed

to the Plant Stack, or no primary to secondary leakage exists.

Samples shall be changed at least once per 24 hours for at least
Seven days following each Shutdown, Startup, or THERMAL POWER change
exceeding 15% of RATED THERMAL POWER in I-hour, and analyses shall

be completed within 48 hours of changing. When samples collected for
24 hours are analyzed, the corresponding LLDs may be increased by a
factor of 10. This requirement applies if:

1) Primary Coolant Dose Equivalent lodine-131 concentration has
increased by more than a factor of 3; AND

2) The nobie gas monitor shows that effluent activity has increased
by more than a factor of 3.

Sampling and analysis are required prior to first purge and monthly
thereafter.

54



Administrative Procedure UNT-005-014
Offsite Dose Calculation Manual Revision 4

5.4

GASEOUS EFFLUENTS (cont'd)

5.4.2

Dose-Noble Gas Specification

The air dose due to noble gases released in gaseous
effluents to areas at and beyond the SITE BOUNDARY (see
Attachment 6.1) shall be Timited to the following:

a. During any calendar quarter: Less than or equal to

i) 5 wmrad for gamma radiation, and
i1) 10 mrad for beta radiation

and,

b. During any calendar year: Less than or equal to

i) 10 mrad for gamma radiation, and
11) 20 mrad for beta radiation.

APPLICABILITY: At all times.
ACTION:

With the calculated air dose from radioactive noble
gases in gaseous effluents exceeding any of the above
limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a
Special Report.

This Special Report shall identify the cause(s) for
exceeding the 1imit(s) and define the corrective actions
that have been taken to reduce the releases and the
proposed corrective actions to be taken to assure that

subsequert releases will be in compliance with the above
limits.
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5.4 GASEOUS EFFLUENTS (cont'd)

SURVEILLANCE REQUIREMENTS:

Cumulative dose contributions for the current calendar
quarter and current calendar year for noble gases shall
be determined in accordance with the methodology and
parameters in Section 5.4.6 at least once per 31 days.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.3 - - -
Radionuclides in Particulate Form Specification

The dose to MEMBER OF THE PUBLIC from iodine-131,
iodine-133, tritium, and all radionuclides in
particulate form with half-1ives greater than 8 days in
gaseous effluents released to areas at and beyond the

SITE BOUNDARY (see Attachment 6.1) shall be limited to
the following:

a. During any calendar quarter: Less than or equal
to 7.5 mrem to any organ and,

b. During any calendar year: Less than or equal to
15 mrem to any organ.

APPLICABILITY: At all times
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5.4 GASEOUS EFFLUENTS (cont'd)
ACTION:

With the calculated dose from the release of iodine-131,
jodine-133, tritium, and 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 days, pursuant to
Technical Specification 6.9.2, a Special Report. This
Special Report shall identify the cause(s) for exceeding
the 1imit and define the corrective actions that have
been taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS:

Cumulative dose contributions for the current calendar
quarter and current calendar year for iodine-131,
iodine-133, tritium, and radionuclides in particulate
form with half-1ives greater than 8 days shall be
determined in accordance with the methodology and
parameters in Section 5.4.7 at least once per 31 days.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.4 Gaseous Radwaste Treatment Specification

The VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE
GAS HOLDUP SYSTEM shall be OPERABLE and appropriate
portions of these systems shall be used to reduce
releases of radioactivity when the projected doses in 31
days due to gaseous effluent releases to areas at and
beyond the SITE BOUNDARY (see Attachment 6.1) would
exceed either:

a. 0.2 mrad to air from gamma radiation, or
b. 0.4 mrad to air from beta radiation, or

c. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.
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5.4 GASEOUS EFFLUENTS (cont'd)
ACTION:

With radioactive gaseous waste being discharged without
treatment and in excess of the above 1imits, prepare and
submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report.

This Special Report shall include the following
information:

a. Identif ration of any inoperable equipment or
cuhsystems, and the reason for the inoperability,

b. Action(s) taken to restore the inoperable equipment
to OPERABLE status, and

c. Summary description of action(s) taken to prevent a
recurrence.

SURVEILLANCE REQUIREMENTS:

a. Doses due to gaseous releases to areas at and beyond
the SITE BOUNDARY shall be projected at least once
per 31 days in accordance with the methodology and
parameters in Section 5.4.9.

b. The installed Gaseous Radwaste Treatment System
shall be demonstrated operable by meeting
Specifications 5.4.1, 5.4.2 and 5.4.3.
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5.4  GASEOUS EFFLUENTS (cont'd)

NOTE
The Offsite Dose Calculation Manual (ODCM) follows the general odels
suggested by NUREG 0133 and Regulatory Guide 1.109. Howevir, alternate
calculation methods from those presented may be used provided the overall
methodology is acceptable and consistent with regulation or provided the
alternate methodology is conservative. In addition, the most up-to-date
dose conversion factors and bioaccumulation factors may be substituted
in Tieu of Regulatory Guide 1.109 values.

NOTE
Actual step-by-step dose calculations will be performed by in-plant

procedures which are consistent with the methodology presented in this
document .

5.4.5 Calculational Methodology for Gaseous Effiuent Dose Rate

This section presents the calculational methods used for

calculating gaseous effluent doses in fulfillment of
Specification 5.4.1.

5.4.5.1 The dose rate due the radioactive materials
released in gaseous effluents from the site
to areas at and beyond the SITE BOUNDARY
shall be Timited to the following valu s and
expressions:
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5.4  GASEOUS EFFLUENTS (cont'd)

Release rate limit for Noble Gases:
K %), Tk 0, <50 2= total body  (5)

‘e |

K' (%), S (L +1.14,)Q, <3000 ZE skin (6)

=]
Release rate limit for lodine-131, lodine-
133, Tritium and for all radionuciides in
particulate form with half-lives greater than

8 days:
(%), 2 Py, <1500 = any organ )
=]
Where:
K' = a constant of unit conversion, ]E6

pCi/ uCi;

(X/Q)y = 1.1E-5 sec/m?® in the ESE sector at
0.6 mile for all vent releases (v)
(the highest calculated annual average
dispersion factor at the SITE BOUNDARY
based on historical data Attachment 6.2).
The actual X/Q for the time of release
may be determined and used under certain
circumstances;

é: = summation for all identified
jm]
radionuclides;
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K

Mi
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the total body dose factor due to
gamma emissions for each identified
radionuclide (i) in units of mrem/yr
per pCi/m* (Attachment 6.4);

the skin dose factor due to beta
emissions for each identified
radionuclide (i) in units of mrad/yr
per pCi/m?* (Attachment 6.4);

the air dose factor due to gamma emissions
for each identified radionuciide (i) in
units of mrad/yr per pCi/m?

(Attachment 6.4). The constant 1.1
converts air dose to skin dose;

the thyroid dose parameter for
Iodine-131, lodine-133, tritium,
and radionuclides in particulate
form with half-lives grester than
8 days (1) for the inhalation
pathway only, in mrem/yr per
uCi/m* (Attachment 6.19). The
dose factor is based on the most
restrictive age group (child) and
most restrictive organ at the SITE
BOUNDARY; and
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5.4 GASEOUS EFFLUENTS (cont'd)

NOTE
A1l radioiodines are assumed to be released in elemental form.

Qijy = the average release rate of
radionuclides (i) (either noble
gas or lodine-131, lodine-133,
tritium, and radionuclides in the
particulate form with half-lives
greater than 8 days, as
appropriate) during the time of
release from all vent releases
(v). Value is averaged over one
hour and is in units of uCi/sec.
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5.4  GASEOUS EFFLUENTS (cont'd)

5.4.6 Calculational Methodology for Noble Gas Doses

This section presents the calculational methods used for
calculating noble gas effluent dose in air in accordance
with Surveillance Requirement 5.4.2.

5.4.6.1 The air dose due to noble gases released in
gaseous effluents to areas at or beyond the
SITE BOUNDARY will be determined by the

following expressions:

a. During any calendar quarter, for gamma
radiation:

D, = (1.14e + 2)(%), T M, 3 At 0, (8)
=] J=

and for beta radiation:

0p = (1.14e + 2)04), SN Y at, 0., (9)
=] j=|
b. During any calendar year, for gamma
radiation:
D, = (1.14e +2)(%), T MY at, 0, (10)

‘= _]ll

and for beta radiation:

Dy = (1.14e + 2)(%), SN Y at, 0, (11)
I= ] J=1
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5.4 GASEOUS EFFLUENTS (cont'd)

Where:

1.14E+02

the total gamma (y) air dose from gaseous
effluents for the total time period and
not to exceed 5 mrad quarterly and 10
mrad yee~ly;

the total beta (B) air dose from gaseous
effluents for the total time period and
not to exceed 10 mrad quarterly and 20
mrad yearly;

a constant of (1 yr/8760 hr) (1E+6 pCi/uCi);

1.1E-5 sec/m® in the ESE sector at 0.6 mile

for all vent releases (v). The actual
X/Q for the time of release may be
determined and used under certain
circumstances;
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5.4 GASEOUS EFFLUENTS (cont'd)

Mj and Ny = the gamma and beta air dose factors
(respectively) for a uniform semi-
infinite cloud of radionuclide (i) in
mrad/yr per pCi/m? (Attachment 6.4);

Atj = the length of the jth time period over
which Qjjy are accumulated for all
gaseous releases in hours; and

Qjjy = the average release rate of radionuclides
(1) in gaseous effluent from all vent
releases (v) in uCi/sec during the time
period Atj,
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.7 Calculational Methodology for Doses Due te

Radioiodines, Tritium, and Radioactive Materials in
Particulate Form

This section presents the calculational methods used for
calculating doses due to iodine-131, iodine-133,
tritium, and radionuclides in particulate form in
accordance with Surveillance Requirement 5.4.3.

5.4.7.1 The dose to an individual from iodine-131,
iodine-133, tritium, and radionuclides in
particulate form with half-l1ives greater
than 8 days in gaseous effluents released to
areas at and beyond the SITE BOUNDARY will
be determined by the following expressions:

During any calendar quarter:

n
Dy, = 1.14e - & AtY Ry, W, Q5 (12)
i=]1

During any calendar vear:

n
Dyey = 1.14e - &4 AtY Ry, W, 0Qy, (13)

f=]
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5.4 GASEOUS EFFLUENTS (cont'd)
Where:

Dita = the cumulative dose to an organ (t), age
group (a), due to radionuclides (i) in
gaseous effluents; not to exceed 7.5
mrem quarterly or 15 mrem yearly;

1.14E-4 = a constant of unit conversion
=1 yr/8760 hr;

At = the time required for the release in
hours for all releases per quarter or per
year.

Wy = the dispersion parameter for estimating
the dose to an individual at the
controlling location for long term vent
releases (v);

= (%),
for the inhalation pathway from vent
releases (v) in sec/m®, from historical
data, at the Tocation of the critical
receptor (Attachment 6.2);
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5.4 GASEOUS EFFLUENTS (cont'd)

Rita

Qjy

for the food and ground plane pathways
from vent releases (v) in 1/m?2, from
historical data at the location of the
critical receptor (Attachment 6.2),
with the exception of tritium, which

shall use W, = (3%3,;

the dose factor from each identified
radionuclide (i), for each applicable
organ (t), and age group (a), in

mrem/yr per uCi/m® for the inhalation
pathway (Attachment 6.5) and in mrem/yr
per uCi/m?-sec for the food and ground
plane pathways (Attachments 6.6, 6.7,
6.8, 6.9, and 6.10). For sectors with
real pathways within 5 miles of the
plant, the values of R; are used basec on
these real pathways; for sectors with no
real pathways within 5 miles from the
plant, Ry is used assuming that the cow-
grass-milk pathway exists at the 5-mile
distance. (Rj's were calculated using the
methodology found in NUREG 0133,
Reference 2.5, pages 31-36.); and

the average release rate of radionuclides

(1) in gaseous effluent from all vent
releases (v) in uCi/sec.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.8 Gaseous Effluent Monitor Setpoint Calculational Methodology

5.4.8.1

5.4.8.2

5.4.8.3

Specification 5.6.2 requires that the
radioactive gaseous effluent monitoring
instrumentation alarm/trip setpoints be set
to ensure the limits of Specification 5.4.]
are not exceeded.

The calculated high alarm/flow termination
setpoint is the maximum value for that
particu’ar release. For conservatism, an
administra‘ive safety factor (SF) of usually
10% will be utilized in the setpoint
calculation. To allow for simultaneous
releases from common or different release
points a Release Fraction (RF) may be used
to allocate percentages of the total
allowable release.

Since the noble gas dose rates are more
limiting than the radioiodine dose rate,
gaseous setpoints will be based on noble gas
dose rates (less than or equal to 500
mrem/yr total body, and less than or equal
to 3000 mrem/yr skin). Specifically,
gaseous setpoints will be based on the most
limiting of the following equations:
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5.4  GASEOUS EFFLUENTS (cont'd)

Total body (th):

(500 =22 RF )(SF)

Otp = maximum release rate allowed to give a
Timiting total body dose rate of 500
mrem/yr in uCi/sec;

n

2: =summation of all nuclides considered;

= the total body dose factor due to gamma
emissions for each identified
radionuclide (i) in units of mrem/yr per
pCi/m?* (Attachment 6.4);
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5.4 GASEOUS EFFLUENTS (cont'd)

Q4jy = average release rate of isotope (i) from
the release point (v) in pCi/sec;

), = 1.1E-5 sec/m® (in the ESE sector at 0.6

mile). The sector with highest value of
annual average atmospheric dispersion
factor at the site boundary for the
release point (v) in question;

RF = release fraction allotted to release
point in consideration; and

SF = administrative safety factor to account
for uncontroliable variables (sampling,
monitoring errors, etc.). Usually, the
SF takes on a value of 0.9.
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For Skin (Q skin):

where:

all terms are as defined in Step (a) for Qtb,
except:

Qckin = maximum release rate allowed to give a
limiting skin dose of 3000 mrem/yr in

uCi/sec;

skin dose factor due to beta emissions for
each identified radionuclide (i) in units
of mrem/yr per pCi/m? (Attachment 6.4);

conversion factor to convert from
air to skin dose; and

air dose factor due to gamma emissions
for identified noble gas isotope (i) in
units of mrad/yr per pCi/m* (Attachment 6.4).
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5.4  GASEOUS EFFLUENTS (cont'd)

5.4.8.4 The monitor setpoint is calculated is the
following manner:

M AP
W= an) e

Where:
SN = maximum monitor setpoint in uCi/cm3;

0 = Minimum value of Qtp or Qskin (uCi/sec).

Fmax = maximum effluent flow rate (cfm); and

472 = Unit conversion, CFM to cm3/sec

5.4.8.5 Since Kr-88 is the noble gas with the
highest dose rate conversion factors, for
conservatism, the preceeding calculations
may be computed using Kr-88 only. Total
body dose becomes more limiting than skin
and the release limit is:

_ (500mm)(RF )(SF) i
Kr-a (*0) (K, ) (1.0e + 6 %)
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5.4 GASEOUS EFFLUENTS (cont'd)

where:

Qky-gg = the maximum release rate, based on Kr-88,
allowed to give a limiting total body dose
rate of 500 mrem/yr in uci/sec; and

Kkr-g8 = the total body dose factor due to Kr-88
in units of mrem/yr per pCi/m?

(Attachment 6.4): ond.

A1l other terms are as previously defined.

The monitor setpoint can be calculated as:

.
(F,.)(472) e

A1l terms are previously defined
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5.4 GASEQUS EFFLUENTS (cont'd)

5.4.9 Dose Projection due to Gaseous Effluents

5.4.9.1

5.4.9.2

Specification 5.4.4 requires that
appropriate subsystems of the Gaseous
Radwaste Treatment System be used to reduce
releases of radioactivity when the projected
doses due to the gaseous effluent to areas
at and beyond the SITE BOUNDARY would
exceed, in a 31-day period, any of the
following:

0.2 mrad to air from gamma radiation; or
0.4 mrad to air from beta radiation; or
0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

The following calculational method is piovided
for performing this dose projection.

At least once every 31 days the gamma air dose,
beta air dose and the maximum organ dose for the
month-to-quarter will be divided by the number of
days into the quarter and multiplied by 31. If
these projected doses exceed any of the values
listed above and the VENTILATION EXHAUST
TREATMENT SYSTEM OR WASTE GAS HOLDUP SYSTEM has
not been operating, it shall be operated to
reduce radioactivity levels prior to reiease.
(This is performed in accordance with the
Surveillance Requirements of Specification
5.4.4,)
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.10 Gaseous Effluent Bases
a. DOSE RATE (Section 5.4.1)

This specification is provided to ensure that the
dose at any time at and beyond the SITE BOUNDARY from
gaseous effluents from all units on the site will be
within the annual dose limits of 10 CFR Part 20 to
UNRESTRICTED AREAS. The annual dose limits are the
doses associated with the concentrations of 10 CkR
Part 20, Appendix B, Table II, Column 1. These
limits provide reasonable assurance that radioactive
material discharged in gaseous effluents will not
result in the exposure of a MEMBER OF THE PUBLIC in a
UNRESTRICTED AREA, either within or outside the SITE
BOUNDARY, to annual average concentrations exceeding
the limits specified in Appendix B, Table II of 10
CFR Fart 20 (10 CFR Part 20.106(b)). For MEMBERS OF
THE PUBLIC who may at times be within the SITE
BOUNDARY, the occupancy of that MEMBER OF THE PUBLIC
will usually be sufficiertly Tow to compensate for
any increase in the atmospheric diffusion factor
above that for the SITE BOUNDARY. Examples of
calculations for such MEMBERS OF THE PUBLIC, with the
appropriate occupancy factors, shall be given in this
manual. The specified release rate limits restrict,
at all times, the corresponding gamma and beta dose
rates above background to a MEMBER OF THE PUBLIC at
or beyond the SITE BOUNDARY to less than or equal to
500 mrem/year to the total body and 3000 mrem/yr to
the skin.
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5.4 GASEOUS EFFLUENTS (cont'd)

These release rate limits also restrict, at all
times, the corresponding thyroid dose rate above
background to a child via the inhalation pathway to
less than or equal to 1500 mrem/year.

The required detection capabilities for radioactive
materials in gaseous waste samples are tabulated in
terms of the lower limits of detection (LLDs).
Detailed discussion of the LLD, and other detection
limits can be found in HASL Procedures Manual,

HASL-300 (Reference 2.12) and Report ARH-SA-215
(Reference 2.13).

b.  DOSE - NOBLE GASES (Section 5.4.2)

The Specification is provided to implement the
requirements of Sections II.B, III.A and IV.A of
Appendix I, 10 CFR Part 50. It implements the
guides set forth in Section I1.B of Appendix I.
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5.4 GASEOUS EFFLUENTS (cont'd)

The ACTION 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
radioactive material in gaseous effluents to assure
that the releases of radioactive material in
gaseous effluents to UNRESTRICTED AREAS 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 be shown
by calculational procedures based on models and
data such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways is unlikely
to be substantially underestimated. The dose
calculation methodology and parameters established
for calculating the doses due to the actual release
rates of radioactive noble gases in gaseous
effluents are consistent with the methodology
provided in Regulatory Guide 1.109 (Reference 2.4)
and Regulatory Guide 1.111 (Reference 2.2).
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5.4 GASEOUS EFFLUENTS (cont'd)

Sections 5.4.2 and 5.4.3 equations provided for
determining the air doses at and beyond the SITE
BOUNDARY are based upon the historical average
atmospheric conditions.

Grab sampling of effluents from the main condenser
evacuation and turbine gland sealing system is not
required when this source has been continuously
discharging to the nlant stack.

If no primary to secondary leakage in the steam
generator exists, then there should be no
radioactive release from the main condenser
evacuation and turbine gland sealing system and the
gross beta or gamma monitoring for noble gases will
be sufficient to determine if any radioactivity is
prosert in the release.

If a primary to secondary leak exists, then the
release from the main condenser evacuation and
turbine gland sealing systems will be sampled and
analyzed in accordance with Table 5.4-1.
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GASEOUS EFFLUENTS (cont'd)

JODINE-131, TODINE-133, TRITIUM, AND RADIONUCLIDES
IN PARTICULATE FORM (Section 5.4.3)

This specification is provided to implement the
requirements of Sections I1.C, III.A and IV.A of
Appendix I, 10 CFR Part 50. The Specifications are
the guides set forth in Section I1.C of Appendix I.
The ACTION 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
radioactive materials in gaseous effluents to
UNRESTRICTED AREAS will be kept "as low as is
reasonably achievable.

“The calculational methods specified in the
Surveillance Requirements implement the
requirements in Section II1.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 a MEMBER OF
THE PUBLIC through appropriate pathways is unlikely
to be substantially underestimated.
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5.4  GASEOUS EFFLLCNTS (cont'd)

The calculational methodology and parameters for
calculating the doses due to the actual release
rates of the subject materials are consistent with
the methodology provided in Regulatory Guide 1.109,
Reference 2.4 and Regulatory Guide 1.111, Reference
2.2. These equations also provide for determining
the actual doses based upon the historical average
atmospheric conditions.

The release rate specifications for iodine-131,
iodine-133, tritium, and radionuclides in
particulate form with half-1ives greater than 8
days are dependent upon the existing radionuclide
pathways to man in the areas at and beyond the SITE
BOUNDARY. The pathways that were examined in the
development of these calculations were:
(1) Individual inhalation of airborne
radionuclides,
(2) Deposition of radionuclides onto green leafy
vegetation with subsequent consumption by man,
(3) Deposition onto grassy areas where milk animals
and meat-producing animals graze with
consumption of the milk and meat by man, and
(4) Deposition on the ground with subsequent
exposure of man.
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5.4 GASEOUS EFFLUENTS (cont'd)

d.

GASEOUS RADWASTE TREATMENT (Section 5.4.4)

The OPERABILITY of the WASTE GAS HOLDUP SYSTEM and
the VENTILATION EXHAUST TREATMENT SYSTEM ensures
that the systems will be available for use whenever
gaseous effluents require treatment prior to
release to the environment. The requirement that
the appropriate portions of these systems be used,
when specified, provides reasonable assurance that
the releases of radioactive materials in gaseous
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 the design
objectives given in Section 11.D of Appendix I to
10 CFR Part 50. The specified 1imits governing the
use of appropriate portions of the systems were
specified as a suitable fraction of the dose design
objectives set forth in Section II1.B and I1.C of
Appendix I, 10 CFR Part 50, for gaseous effluents.
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5.5 TOTAL DOSE

5.5.1

TOTAL DOSE SPECIFICATION

The annual (calander year) dose or dose commitment to
any MEMBER OF THE PUBLIC due to release of radioactivity
and to radiation from uranium fuel cycle sources shall
be limited to less than or equal to 25 mrem to the total
body or any organ, except the thyroid, which shall be
limited to less than or equal to 75 mrem.

APPLICABILITY: At all times.
ACTION:

With the calculated doses from the release of
radioactive materials in liquid or gaseous effluents
exceeding twice the limits of Specification 5.3.2.a,
5.3.2.b, 5.4.2.a, 5.4.2.b, 5.4.3.a, or 5.4.3.b
calculations shall be made including direct radiation
contributions from the reactor units and from outside
storage tanks to determine whether the above 1limits of
Specification 5.5.1 have been exceeded. This evaluation
should be done in accordance with guidance in Section
5.5.2. If such is the case, prepare and submit to the
Commission within 30 days, pursuant to Technical
Specification 6.9.2 a Special Report.
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5.5 TOTAL DOSE (cont'd)
This Special Report shall:

a) Define corrective action to be taken to reduce
subsequent releases to prevent recurrence of exceeding
the above limits and includes the schedule for achieving
conformance with the above limits.

b) As defined in 10 CFR 20.405c, shall include an
analysis that estimates the radiation exposure
(dose) to a MEMBER OF THE PUBLIC from uranium fuel
cycle sources, including all effluent pathways and
direct radiation, for the calendar year that
k includes the release(s) covered by this report.

c¢) Describe levels of radiation and concentrations of
radioactive material involved, and the cause of the

exposure levels or concentrations.

d) If the estimated dose(s) exceeds the specification
5.5.1 Timits, and if the release condition
resulting in violation of 40 CFR Part 190 has not
already been corrected, the Special Report sha'l
include a request for a variance in accordance with
the provisin~  of 40 CFR Part 190. Submittal of the
report .. considered a timely request, and a
v2-iance is granted until staff action on the
request is complete.
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5.5 TOTAL DOSE (cont'd)
SURVEILLANCE REQUIREMENTS:

a. Cumulative dose contributions from liquid and
gaseous effluents shall be determined in
accordance with Specification 5.3.2, 5.4.2, and
5.4.3 and in accordance with the methodology and
parameters in this manual.

b. Cumulative dose contributions from direct
radiation from the reactor units and from radwaste
storage tanks shall be determined in accordance
with the methodology and parameters in this
manual. This requirements is applicable only
under condition set forth in Specification 5.5.1.
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5.5 TOTAL DOSE (cont'd)

5.9.2

40 CFR 90 DOSE EVALUATION

This section demonstrates compliance with Specification
5.5.1 Surveillance Requirements. Specifically, the dose
or dose commitment to any MEMBER OF THE PUBLIC due to
releases of radioactivity and radiation from uranium
fuel cycle sources shall be 1imited to less than or
equal to 25 mrem to the total body or any organ (except
the thyroid, which shall be limited to less than or
equal to 75 mrem) over 12 consecutive months.

Dose evaluations to demonstrate compliance with the
above dose 1imits need to be performed only if quarterly
doses exceed:

(1) 3 mrem to the total body (1iquid releases).

(2) 10 mrem to any organ (liquid releases).

(3) 15 mrem to the thyroid or any organ from radioiodines
and particulates (gaseous reledses).

otherwise no evaluations are required.

For the evaluation of doses to real individuals from
liquid releases, the same calculational methods as
employed in Section 5.3.4 will be used. However, more
encompassing and realistic assumptions will be made
concerning the dilution and ingestion of radionuclides
by individuals who live and fish in the Waterford 3
area.
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5.5 TOTAL DOSE (cont'd)

The results of the Radiological Environmental Monitoring
Program will be used in determining the realistic dose
based on actual measured radionuclide concentrations.
For the evaluation of doses to real individuals from
gaseous releases, the same calculational methods as
employed in sections 5.4.6 and 5.4.7 will be used. The
total body dose factor shouid be substituted for the
gamma air dose factor (Mj) to determine the total body
dose. Otherwise, the same calculational sequence
applies. More realistic assumptions will be made
concerning the actual location of real individuals, the
metecrological conditions, and the consumption of food.
Data obtained from the latest land use census should be
used to determine locations for evaluating doses. The
results of the Radiological Environmental Monitoring
Program will be included in determining more realistic
doses based on actual measured radionuclide
concentrations.

Cumulative dose contributions from direct radiation,
from the reactor unit, and from Radwaste Storage Tanks
shall be determined utilizing the results of routine
plant perimeter survevs, TLD data, or a combination of
both when necessary.
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5.5 TOTAL DOSE (cont'd)

5.5.3

Total Dose Bases

The specification is provided to meet the dose
Timitations of 40 CFR Part 190 that have been
incorporated into 10 CFR Part 20 by 46 Federal Register
18525. The specification requires the preparation and
submittal of a Special Report whenever the calculated
doses from plant generated radioactive effluents and
direct radiation exceed 25 mrem to the total body or any
organ, except the thyroid, which shall be limited to
less than or equal to 75 mrem. The Special Report will
describe a course of action that should resuit in the
limitation of the annual dose to a MEMBER OF THE PUBLIC
to within the 40 CFR Part 190 limits. For the purposes
of the Special Report, it may be assumed that the dose
commitment to the MEMBER OF THE PUBLIC from other
uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear
fuel cycle facilities at the same site or within a
radius of 8 km must be considered.
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5.5 TOTAL DOSE (cont'd)

5.5.3 Total Dose Bases

If the dose to any MEMBER OF THE PUBLIC is estimated to
exceed the requirements of 40 CFR Part 190, the Special
Report with a request for a variance (provided the
release conditions resulting in violation of 40 CFR Part
190 have not already been corrected), in accordance with
the provisions of 40 CFR 190.11 and 10 CFR 20.405c, is
considered to be a timely request and fulfills the
requirements of 40 CFR Part 190 until NRC staff action
is completed.

The variance only relates to the limits of 40 CFR Part
190, and does not apply in any way to the other
requirements for dose Timitation of 10 CFR Part 20, as
addressed in Specifications 5.3.1 and 5.4.1. An
individual is not considered a MEMBER OF THE PUBLIC
during in which he/she is engaged in carrying out any
operation that is part of the nuclear fuel cycle.
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5.6  INSTRUMENTATION

5.6.1

Radioactive Liquid Effluent Monitoring Instrumentation
Specification

The radioactive liquid effluent monitoring
instrumentation channels shown in Table 5.6-1 shall be
OPERABLE with their alarm/trip setpoints set to ensure
that the limits of Specification 5.3.1 are not exceeded
during releases to the environment. The alarm/trip
setpoints of these channels shall be determined and
adjusted in accordance with the methodology and
parameters in Section 5.3.5.

APPLICABILITY: At all times.
ACTION:

a. With radioactive liquid effluent monitoring
instrumentation channel alarm/trip setpoint less
conservative than required by the above
Specification, immediately suspend release to the
environment of radioactive l1iquid effluents
monitored by the affected channel, or declare the
channel inoperable, or change the setpoint so it is
acceptably conservative.
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5.6  INSTRUMENTATION (Cont'd)

b. With Tess than the minimum number of radioactive
liquid effluent monitoring instrumentation chanrels
OPERABLE, take the ACTION shown in Table 5.6-1.
Restore the inoperable instrumentation to OPERABLE
status within 30 days if release to the environment
are in progress or, if unsuccessful, explain in the
next Annual Radioactive Effluent Release Report,
pursuant to Technical Specification 6.9.1.8, why
this inoperability was not corrected within the
time specified. Releases need not be terminated
after 30 days provided the specified ACTIONS are
continued.

SURVEILLANCE REQUIREMENT

Each radicactive liquid effluent monitoring
instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL
FUNCTIONAL TEST operations at the frequencies shown
in Table 5.6-2.
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TABLE 5.6-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
MINIMUM ICABILITY ACTION
INSTRUMENT CHANNELS
OPERABLE
I- BORIC ACID CONDENSATE DISCHARGE (BWMS):
a. Radioactivity Monmitor Providing Alarm 1 During Batch 1
and Automatic Termination of Release Release of
(PRM-IRE-0627) Boric Acid
b. Waste (Process) Flow Rate Measurement 1 Condensate 2
Device {PRM-IFT-0627) Tanks
I11- WASTE, WASTE CONDENSATE and LAUNDRY :
DISCHARGE (LWMS)
a. Radioactivity Monitor Providing Alarm 1 During Batch 1
and Automatic Termination of Release Reiease of
(PRM-IRE-0647) Liquid Waste
b. Waste (Process) Flow Rate Measurement 1 Management 2
Device (PRM-IFT-0647) - Tanks
III- DRY COOLING TOWER SUMPS(DCTS): Detectable(Note
a. Radioactivity Monitor Providing Alarm 1/sump #2) Activity in 3
and Automatic Termination of Release CCW/ACCW Systems
[PRM-IRE-6775(DCTS#1) and and Release
PRN-IRE-6776(DCTS#2)] ~ Path NOT Aligned
b. Waste (Process) Flow Rate Measurement N/A to LWMS N/A
Device (See Table Note. #1)
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TABLE 5.6-1 (Continued)
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMM | JAPPLICABILITY ACTION

INS TRUMENT CHANNELS
OPERABLE

IV- TURBIME BUILDING IMDUSTRIAL WASTE
SUMP (TBINS): Detectable(Note #2)

a. Radioactivity Monitor Providing Alarm 1 Activity in 3
and Automatic Termination of Release Secondary Plant
(PRR-IRE-6778) and Release

b. Waste (Process) Flow Rate Measurement N/A ~_Path NOT Aligned N/A

V-

Vi-

Device (See Table Note. #1)

CIRCULATING WATER DISCHARGE- BLOWDOWN
HEAT EXCHANGER DISCHARGE AND

AUXILIARY COOLING WATER PUMPS (CWD):

b.

STEAN GENERATOR BLOWDOWN EFFLUENT LINE

Radioactivity Monitor Providing Alarm
and Automatic Reduction of Blowdown
Discharge Flow Rate. (PRM-IRE-1900)
Waste (Process) Flow Rate Measurement
Device (See Table Note. #1)

N/A

T R T T

Continuous Composite Sampler

M

to LWMS

1. Detectable

Activity n
Secondary Plant

2. During Blowdown

OF Steam Generators
to CW System

3. During Discharge
of ACCW Basins

to CW System

Lfa

N/A

During Blowdown
(Note#3) of S/Gs
to CW System or

Waste Ponds

,-‘ir
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TABLE 5.6-1 (Continued)
TABLE NOTATIONS

NOTE #1 - Waste (process) Flow Measurement Devices are not installed on

NOTE #2 -

NOTE #3 -

the release paths for the_DCYS, TBINS or CWD monitors. For

these release paths, pump performance curves generated in
place or some form of volumetric estimate or measurement
device may be used for effluent flow rate estimates.

DCTS and TBIWS monitor operation should be maximized during
releases to the environment, even when detectable activity is
not present in the CCW/ACCW or secondary systems, to provide
capability for release termination in the event that
Primary-to-Secondary or Primary-to-CCW leakage occurs.

The Steam Generator Blowdown Composite Sampler is capable of
sampling blowdown discharge to either the CW System or Waste

Ponds. Blowdown to the Waste Ponds is not allowed unless
radiation monitoring capable of release termination is added
to the release path.

ACTION STATEMENTS

ACTION 1 - With the number of channels OPERABLE less than required by

the Minimum Channels OPERABLE requirement, effluent releases

via this pathway may continue provided best efforts are made

to repair the instrument and that prior to initiating a

release:

a. At least two independent samples are analyzed in
accordance with Specification 5.3.1, and

b. At least two technically qualified members of the
Facility Staff independently verify the release rate
calculations and discharge line valving;

ACTION 2 - With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue provided best efforts are made
to repair the instrument and that the flow rate is estimated
at least once per FOUR hours during actual releases. Pump
performance curves generated in piace may be used to estimate
flow.
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TABLE 5.6-]1 (Continued)
TABLE NOTATIONS

ACTION 3 - With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue provided best efforts are made
to repair the instrument and that grab samples are collected
and are analyzed within 24 hours of collection time for
radioactivity at a lower limit of detection of at least
5 E-07 microcurie/ml. Sample collection and analysis is NOT
required if the release path for the DCTS/TBIWS is aligned to
the LWMS. The sample collection frequency is:

a. At least once per 12 hours when the specific activity
of the secondary coolant is greater than
0.01 microcurie/gram DOSE EQUIVALENT I-131, or

b. At least once per 24 hours when the specific activity
of the secondary coolant is less than or equal to
0.01 microcurie/gram DOSE EQUIVALENT I-131.

ACTION 4 - With the number of channels OPERABLE less than required by
the Minimum vhannels OPERABLE requirement, effluent releases
via this pathway may continue provided best efforts are made
to repair the instrument and that grab samples are collected
and are analyzed within 24 hours of collection time for
radioactivity at a lower 1imit of detection of at least
5 E-07 microcurie/ml. Sample collection and analysis is NOT
requived if no detectable activity exists in either the
secondary plant or CCW/ACCW systems. Sampling of Steam
Generator Blowdown is required during blowdown to the CW
System or Waste Ponds. The sample coliection frequency is:

a. At least once per 12 hours when the specific activity
of the secondary coolant is greater than
0.01 microcurie/gram DOSE EQUIVALENT I-131, or

b. At least once per 24 hours when the specific activity
of the secondary coolant is less than or equal to
0.01 microcurie/gram DOSE EQUIVALENT I-131.
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¢ 6-
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
INSTRUMENT CHANNEL CHANNEL CHANNEL FUNCT IONAL ITIONS
CHECK SOURCE CALIBRATION TEST IN WHICH
CHECK REQUIRED
I- BORIC ACID CONDENSATE DISCHARGE (BWMS): During Batch
a. Radioactivity Monitor Providing Alarm Prior to Prior to § 18 Months(3) JQuarterly(1) | retease or
and Automatic Termination of Release Release Release Boric Acid
(PRM-IRE-0627) Condensate
b. Waste (Process) Flow Rate Measurement Daily (4) N/A 18 Months Quarterly | vanks
Device (PRM-IFT-0627)
I1- WASTE, WASTE CONDENSATE and LAUNDRY
DISCHARGE (LWMS): During Batch
a. Radioactivity Monitor Providing Alarm Prior to Prior to § 18 Months(3) JQuarterliy(1) | retease of

and Automatic Termination of Release
(PRM-IRE-0647)

b. Waste (Process) Flow Rate Measurement
Device (PRM-IFT-0647)

I11- DRY COOLING TOWER SUMPS (DCTS):
a. Radioactivity Monitor Providing Alarm
and Automatic Termination ot Release
(PRM-IRE-6775 and PRM-IRE-6776)

b Waste (Process) Flow Rate Measurement

Release Release

Daily (4)

Daily Monthly

N/A N/A

18 Months

18 Months(3) §Quarterly(2)

N/A

Quarterly

N/A

Liquid Waste
Management
Tanks
Detectable
Activity in
CON/ACOM
Systems and . :
Release Path

NOT Aligned_

to LWMS
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b NS TRUMEN] CHANNEL § CHANNEL CHANNEL FUNCTIONAL JCONDITIONS
CHECK SOQURCE CALIBRATION TEST IN WHICH
CHECK REQUIRED
Detectable
IV- TURBINE BUILDING INDUSTRIAL WASTE Activity in
SUNP (TBIWS): Secondary
a. Radioactivity Monitor Pro......J Alarm Daily Monthly 18 Months(3) JQuarterly(2) | rrant -ma
and Automatic Termination of Release Release Path
(PRN-IRE-6778) NOT Al igned
b. Waste (Process) Flow <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>