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RADICACTIVE EFFLUENT RELEASE REPORT

LIQUID EFFLUENTS

REGULATORY LIMITS

1. The Technical Specifications presented in this
section are for Unit 1. Requirements for Unit 2
are the same as Unit 1; however, the Technical
Specification numbers are not the same.

TECENICAL SPECIFICATIONS

3.14.1 The radiocactive liquid effluent monitoring
instrumentation channels shown in table 3.14.1-1 shall
be OPERABLE with their alarm/trip setpoints set to
ensure that the limits of Specification 3.15.1 are not
exceeded. The alarm/trip setpoints of these channcls
shall be determined in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM). (Technical Specification
Table 3.14.1-1 is included in this section as Table
1-1).

3.15.1.1 The concentration of radicactive material
released at any time from the sit. to UNRESTRICTED
AREAS (figure 3.15-1) shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B,
Table 11 (columm 2) for radionuclides other than
dissolved or entrained noble gases. For dissoclved or
entrained noble gases, the concentration shall be
limited to 2.0E-04 uCi/ml total activity.

3.15.1.2 The dose or dose commitment to a MEMBER OF
THE PUBLIC from radiocactive materials in ligquid
effluents released, from each reactor unit, from the
site (figure 3.15-1) shall be limited to:

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.

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 o.gan.

3.15.1.3 The liquid radwaste treatment system, as
described in the ODCM, shall be used to reduce the
radinactive materials in liquid wastes prior to their
discharge when the projected doses due to the liquid
effluent per Unit from the site (figure 3.15-1) when
projected cver the calendar gquarter would exceed 0.18
mrem to the total body or 0.62 mrem to any organ.
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3.15.1.48)  The contents within any outside
temporary tank shall be limited to less than or equal
to 10 curies, excluding tritium and dissclved or
entrained noble gases.

(a) An outside temporary tank is not surrounded by
liners, dikes, or walls that are capable of
holding the tank contents and not having tank
overflows and drains connected to the liquid
radwaste treatmeat system.

6.9.1.9 states in part: "“The Radicactive Effluent
Release Report shall include (on a quarterly basis)
unplanned releases from the site to unrestricted areas
of radioactive materials in gaseous and liquid
effluents that were in excess of 1 Ci, excluding
digsolved and entrained gases and tritium for liquid
effluents, or those in excess of 150 Ci of noble gases
or 0.02 Ci of radioviodines for gaseous releases".



TABLE 1-1
TECHNICAL SPECIFICATION
TABLE 3.14.1-1 (SHEET ! of 2)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Minimum
Channels
Instrument OPERABLE Applicability

ACTION

1. Gross Radiocactivaty
Monitors Providing
Automatic Termina-
ti1on of Release

Liguid Radwaste

Effluent Line (23)

)

2. Gross Radioactivity
Monitors not Providing
Automatic Termination of
Release

Service Water
System Effluent
Line 1 {b)

3. Flowrate Measure-
ment Devicest*

Liguid Radwaste
Effluent Line 1 fa)

Discharage Canal 1 {b) (a)

4, Service Water 1 At all times
System to Closed
Cooling Water
System Differential
Pressure

**Pump curves may be utilized to estimate flow; in such cases,

ACTION statement 102 1s not required,

(a) Whenever the radwaste discharge valves are not locked

closed,

(b) Whenever the service water system pressure 1s below

the closed cooling water system pressure or

100

101

102
102

103

differenti1al pressure indication 18 not ava:lable.



TABLE 1-1 (CONTINUED)
TECHNICAL SPECIFICATION
TABLE 3.14.1-1 (SHEET 2 of 2)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

TABLE NOTATIONS

ACTION 100 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
effluent releases may be continued, provided that prior to
1nitiating a release:

a. At least two independent samples are analyzed in
accordance with Specification 4.15.1.1.1.

b. At least two technically gqualified individuals
independent 1y verify the release rate calculations
and discharge valvana,

Otherwise, suspend release of radioactive effluents vaa
this pathway. If the channel remains inoperable for over
30 days, an explanation of the circumstances shall be
included 1n the next semi-annual effluent release report.

ACTION 101 - wWith the numbers of channels OPERABLE less than
required by the Minimum Channels OPERABLE reguirement,
effluent releases via this pathway may continue, provided
that once per shift grab samples are collected and analyzed
for gross radioactivity (beta or gamma) at a Lower Limit of
Detection of at least 10~/ uCi/ml. If the channel
remains inoperable for over 30 days, an explanation of the
circumstances shall be included in the next semi-annual
effluent release report.

ACTION 102 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE reguirement,
effluent releases via this pathway may continue, provided
the flowrate is estimated at least once per 4 hours during
actual releases. 1f the channel remains inoperable for
over 30 days, an explanation of the circumstances shall be
included in the next semi-annual effluent release report.

ACTION 103 - wath the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE reguirement,
assure that the service water system effluent system
monitor 1s OPERABLE.



1.

MAX IMUM PERMISSIBLE CONCENTRATIONS

The MPC values used in determining alluwable
liquid radwaste release rates and concentrations
for principal gamma emitters, I-131, tritium,
Sr-89, Sr-%0 and Fe-55 are taken from 10CFR Part
20, Appendix B, Table 11, Column 2.

For dissolved or entrained noble gases in liquid
radwaste, the MPC is taken from Technical
Specification 3.15.1.1 (Unit 1) and 3.11.1.1 (Unit
2) as 2.0E-04 uCi/ml.

For gross alpha in 1.quid radwaste, the MPC is
taken from 10 CFR Part 20, Appendix B, Note 2.b as
3.0E-08 uCi/ml.

Further, for all the above radionuclides or
categories of radioactivity, the overall MPC
fraction ie determined in accordance with 10 CFR
Part 20, Appendix B, Note 1.

The method whereby the MPC fraction is used to
determine release rates and liquid radwaste
effluent radiation monitor setpoints is described
in Section 1.3 of this report.

3 MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

Prior to release of any tank containing liquid
radwaste, and following the required
recirculation, samples are collected and analyzed
in accordance with Technical Specification Tables
4.15.1-1 (Unit 1) and 4.11.1-1 (Unit 2). A sample
from each tank planned for release is analyzed for
principal gamma emitters, I-131, and dissolved and
entrained noble gases by gamma spectrometry.
Monthly and quarterly composites are prepared for
analysis by extracting aliquots from each sample
taken from tanks which are released. Liquid
radwaste sample analyses are performed as follows:

Measurement Frequency Method

Gamma Isotopic Each Batch Gamma spectroscopy

with computerized
data reduction

Dissolved or Each Batch GCamma spectroscopy
Entrained with computerized
Noble Gases data reduction



Measurement Frequency Method
. Tritium Monthly Distillation and
Composite liquid scintillation
counting
. Gross Alpha Monthly Gas flow proportional
Composite counting
. Sr-89 and Sr-90 Quarterly Chemical separation and
Composite gas flow proportional
counting
. Fe-55 Quarterly ' Chemical separation and
Composite low energy photon
detector.

Gamma isctopic measurements are performed in-house in
the radiochemistry lab using germanium spectrometry.
Three germanium detectors are available: a 20%
efficient and two 15% efficient intrinsic germanium
detectors, with 2.0 FWHM resolution and housed in 4
inch-thick lead shields. A one-liter liquid radwaste
sample is poured into a Marinelli beaker in
preparation for a 3000 second count. A peak search of
the resulting gamma ray spectrum is performed by the
computer system. Energy and net count data for all
significant peaks are determined, and guantitative
reduction or LLD calculaticns are performed for the
nuclides specified in Table Notation e of Technical
Specification Tables 4.15.1-1 (Unit 1) and 4.11.1-1
(Unit 2): Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99,
Cs-134, Cs-137, Ce-141 and Ce-144. The quantitative
calculations include corrections for counting time,
decay time, sample volume, sample geometry, detector
efficiency, baseline counts, and branching ratio. LLD
calculations, including the above corrections, are
made based on the counts in twe standard deviations of
the baseline count at the location on the spectrum
where a peak for that radionuclide would be located if
present.

The radionuclide concentrations determined by gamma
spectroscopic analysis of a sample taken from a tank
planned for release and the most current sample
analysis results available for tritium, gross alpha,
Sr-B9, Sr-90, and Fe-55 are used along with the
corresponding MPC values to determine an MPC fraction
for the tank planned for release. This MPC fraction
is then used, with appropriate safety factors, along
with the expected dilution stream flow to calculate a
maximum permissible release rate and a liquid effluent
monitor setpoint. The monitor setpoint is calculated
to assure that the limits of Technical Specifications
3.15.1.1 (Unit 1) or 3.11.1.1 (Unit 2) are not
exceeded.
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A monitor reading in excess of the calculated
setpoint therefore results in an automatic
termination of the liquid radwaste discharge.
Liquid effluent discharge is also automatically
terminated if the dilution stream flow rate falls
below the dilution flow rate used in the setpoint
calculations and established as a setpoint on the
dilution stream flow monitor.

Radionuclide concentrations, safety factors,
dilution stream flow rate, and liquid effluent
radiation monitor calibration factor are entered
into the computer and a prerelease printout is
generated. If the release is not permissible
appropriate warnings will be included on the
prerelease printout. If the release is
permissible it is approved by the Chemistry
Foreman on duty. The pertinent information is
transferred manually from the prerelease printout
to a one-page release permit which is forwarded
to Radwaste Operations. When the release is
completed the release permit is returned from
Radwaste Operations with actual release data
included. These data are input to the computer
and a post release printout is generated. The
post release printout contrins actual release
rates, actual release concentrations and
quantities, actual dilution flow, and calculated
doses to an ind*vidual.

*LIQUID EFFLUENT RELEASE DATA

Regulatory Guide 1.21 Tables 2A and 2B are found
in this report as Table 1-2a for Unit 1, Table
1-2b for Unit 2 and Table 1-2¢ for the site; and
Table 1-3a for Unit 1, 1-3b for Unit 2, and Table
1-3¢ for the site.

The values for the four categories of Tables 1-2a
and 1-2b, and 1-2¢ are calculated and the Tables
completed as follows:

1. Fission and activation products - The total
release values (not including tritium,
gases, and alpha) are comprised of the sum
of the measured individual radionuclide
activities. This sum is for each batch
released to the river for the respective

*There were no monitors out of service greater
than 30 days and no unplanned releases.
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quarter. Percent of applicable limit is
determined from a mixed nuclide MPC fraction
calculation. The average concentration for
each nuclide over all released batches is
divided by the corvesponding individual MPC
value. The sum over all nuclides of the
C/MPC ratios times 100 is the percent of
applicable limit for effluent releases
during the quarter.

Tritium - The measured tritium
concentrations in the monthly composite
samples are used to calculate the total
release and average diluted concentration
during each period. Average diluted
concentration divided by the MPC limit,
3.0E-03 uCi/ml, is converted to percent to
give the percent of applicable limit.

Dissolved and entrained gases -
Concentrations of dissolved and entrained
gases in liquid effluents are measured by
germanium spectroscopy on a one liter sample
from each liquid radwaste batch. The
average concentration of dissolved or
entrained noble gases for all released
batches is divided by the MPC value stated
in Technical Specifications 3.15.1.1 and
3.11.1.1 (2.0E-04 uCi/ml) to determine the
MPC fraction. The result x100 is the
percent of applicable limit for noble gases
in liquid effluent releases during the
quarter. Radiocisotopes of iodine in any
form are also determined during the isotopic
analysis for each batch; therefore, a
separate analysies for possible gasecus forms
is not performed because it would not
provide additional informationm.

Gross alpha radioactivity - The measured
grose alpha concentrations in the monthly
composite samples are used to calculate the
total release of alpha radioactivity.



Other data pertinent to batch releases of
radioactive liquid effluent from both units are
as follows:

Number of batch releases: 751
Total time period for batch

releases: 77,919 minutes
Maximum time period for a

batch release: 287.0 minutes
Average time period for batch

releases!: 103.8 minutes
Minimuwe time period for a batch

release: 2.0 minutes

Average stream flow during periods
of release of liquid effluent
into a flowing stream: 11,210 CFS§

15 RADIOLOGICAL IMPACT ON MAN DUE TO LIQUID RELEASES

Doses to an individual, due to radioactivity im
liquid effluent, were calculated in accordance
with Technical Specifications 3/4.15.1.2 (Unit 1)
and 3/4.11.1.2 (Unit 2) using the methodology
presented in the Plant Edwin 1. Hatch Offsite
Dose Calculation Manual. As required by the
above Technical Specifications, doses were
calculated separately for Unit 1 and Unit 2.
Results are presented in Table l-4a for Unit 1
and Table 1-4b for Unit 2.



TABLE 1-2a
E. I. HATCH NUCLEAR PLANT - UNIT 1
EMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 1592
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

.............................................................

Unit Quarter 3 Quarter 4 Est. Total
Error (%)

..............................................................

A. Fisgion and

activation
roductg
. Total release
2. Average diluted
concentration

.
limi

B. Tritium
1. Total release
2. Average diluted
concentratio

Ci 1.75E-02 2.15E-02

urin iod uCi/ml 1.54E-08 2.52E-08
oftgpgficable

3.37E-01 1.46E-M

Ci 6.00E+00 1.15E+01

during perio uCi/ml S5.27E-06 1.35E-05

3 1
}iggtapp icable

C. Dissclved and
entrained gases
1. Total release
2. Average diluted
concentration

1.76E-01 4.49E-01

Ci 5.30E-04 6.43E-04

during period. wuCi/ml 4.65E-10 7.54E-10

3. § of Aobllcabl
B R i e

D. Gross Alpha
radiocactivity
i. Total release

E. Volume of waste
égrlo: to

2.32E-04 3.77E-04

Ci 2.95E-07 2.00E-07

lution) liters 5.04E+06 4.45E+06

F. Volume of
dglutgon

water used liters 1.14E+C09 B8.53E+08

.............................................................

-10~-

4.70E+01

3.70E+01

1.00E+02

1.20E+02

1.00E+01

1.60E+02



ABLE 1-2b
E. I. HATCH NUCLEAR PLANT - UNIT 2
EMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 1952
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

R PL SR e S e . B S S R R T B R R R R R

.............................................................

A. Fission and
activation
roguct
Total release w4 1.24E-01 6.2BE-02 4.70E+01
:. Average diluted
conce trat1on
durlng eriod. uCi/ml 1.06E-07 8.79E-08
pgllcable

3.
limit % 1.86E+00 2.07E+00

B. Tritium ,
1. Total release Ci 7.23E+00 2.66E+00 3.70E+01
2. Average diluted
concentration
during perioduCi/ml 6.1BE-06 3.72E-06
3. % of applicable
limit % 2.06E-01 1.24E-01

C. Dissolved and
entrained gases :
1. Total reélease Ci 5.03E-02 6.38BE-03 1.00E+02
2. Average diluted
concentration )
durlng period uCi/ml 4.30E-08 8.92E-095
3. ¥ of applicable
limit % 2.15E-02 4.46E-03

D. Gress Alpha
radicactivit
1. Total release Ci 8.26E-07 2.91E-06 1.20E+02

E. Volume of waste
égrlo to _
lution) liters 65.2BE+06 3.15E+06 1.00E+01
F. Volume of

dilution )
water used liters 1.17E+09 7.15E+08 1.60E+02

..............................................................



TABLE 1-2cC
E. I. HATCH NUCLEAR PLANT SITE
EMIANNUAL RADIOACTIVE EFFLUENT REL EASE REPORT 19952
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

- e SRR SRR EE SN SRR EEER eSS e S e RS e m

Unit Quarter 3 Quarter 4 Est. Total
Error (%)

.............................................................

A. Fission and
activation
groducts
Total release Ci 1.41E-01 8.43E-02 4.70E+01
Average diluted
conce trat1on
dur%ng gglod uCi/ml 6.11E-08 5.3BE-08
p cable
limit % 1.11E+400 1.02E+00

B. Trltlum .
Total release Ci 1.32E+01 1.42E+01 3.70E+01
2. Average diluted
concentration .
during period. wuCi/ml 5.73E-06 9.03E-06

3. ¥ of applicable
1;m§ PP % .91E-01 2.01E-01

[

C. Dissclved and
entrained gases ,
1. Total rélease Ci S.08E-02 7.02E-03 1.00E+02
2. RAverage diluted
concentration )
during period uCi/ml 2.20E-08 4.4BE-0%

P % of applicable
: PP % 1.10E-02 2.24E-023

D. Gross Alpha
radioactivity ,
1. Total release Ci 1.12E-06 3.11E-06 1.20E+02

E. Volume of waste
églutlon) liters 1.03E+07 7.5%E+06 1.00E+01
F. Volume of

dilution _
water used liters 2.31E+0% 1.57E+0%9 1.€60E+02

- - - B T e i R

wlle
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TABLE 1-3c*

E. I. HATCH NUCLEAR PLANT - SITE
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 1992

F
LIQUID EFFLUENTS
Page 2 of 2

Continuous Modet**

- NN SRS e B eERS RGBSt Y RSP S SENEEEERES SRR SE SRR . -

Nuclides .
Released Unit Quarter 3 Quarter 4

.............................................................

Dissolved and ;ntrained gases:

=
)

'
®®
~u
¢

QONONNO0ON00

L e

Batch Mode
Quarter 3 Quarter 4
8.47E-04 0.00E+0Q0
1.76E-05 0.00E+00
0.00E+Q0 5.11E-06
4 .50E-04 5.35E-05
7.69E-05 1.08BE-05
1.01E-02 1.78E-03
7.89E-03 8.24E-04
3.14E-02 4.35E-03
0.00E+00 3.75E-06
5.08E-02 7.02E-03
1.12E-06 2.11E-06

*Zeroes in this table indicate that no_radicactivity wa
Eresent,above detectable levels, See Table 1-5
ower limits of detection for liguid sample analyses.

**+There are no continuous mode radiocactive liguid

release pathways at Plant Hatch.
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- Unit 1
TO LIQUID RELEASES
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EASES

- Unit 2
LUENT RELEASE
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The values in this table represent apriori lower limits
of detection (LLD) which are typically achieved in laboratory

TABLE 1-5
LOWER LIMITS OF DETECTION - LIQUID SAMPLE ANALYSES

analyses of liquid radwaste samples.

*In accordance with Technical Specification Tables 4.15.1-1 (Unit 1) and
4.11.1-1 (Unit 2), Table Notation b, the permissible Lower Limit of

Detection may be increased inversely proportional to the magnitude of the
However, the LLD determined in this manner must not exceed
10 percent of the Maximum Permissible Concentration (MPC) value specified

gamma yield.

RADIONUCLIDE

Mn-54
Fe-59
Co-58
Co-60
Zn-65
Mo-99
Cs-134
Cs-127
Ce~147%
Ce-144
1-131
Xe-135
Fe-55
Sr-8%
Sr-%0
H-3

LLD (uCi/ml)
5.3BE-0B
7.78E-08
4.67E-0B
4.78E-08
1.31E-07
5.10E-0Q7*
7.18E-08B
6.05E-08
1.41E-07
6.30E-07»
6.51E-08
8.45E-08
2.00E-06
5.00E-08
5.00E-08
1.00E-05

in 10 CFR20, Appendix B, Table II (Colwmm 2).



2 GASEQUS EFFLUENTS
a1 REGULATORY LIMITS

The Technical Specifications presented in this section
are for Unit 1. Requirements for Unit 2 are the same
as for Unit 1; however, the Technical Specification
numbers are not the same.

TECHNICAL SPECIFICATIONS

3.14.2 The radioactive gaseous effluent monitouring
instrumentation channels shown in table 3.14.2-1 shall be
OPERABLE with their alarm/trip setpoints set to ensure that
the limits of Specification 3.15.2.1 (a) are not exceeded.
The alarm/trip setpoints of these channels shall be
determined in accordance with the ODCM. (Technical
Specification Table 3.14.2-1 is included in this section as
Table 2-1).

3.15.2.1 The dose rate at any time in the UNRESTRICTED
AREAS (figure 3.15-1) due to radioactive materials released
in gaseous effluents from the site shall be limited to the
following values:

a. The dose rate limit for noble gases shall be less
than or equal to 500 mrem/year to the total body
and less than or equal to 3000 mrem/year to the
skin.

b. The dose rate limit for 1-131, I-133, tritium,
and for all radiocactive materials in particulate
form and radionuclides other than noble gases
with half-lives greater than 8 days shall be less
than or equal to 1500 mrem/year to any organ.

3.15.2.2 The air dose in UNRESTRICTED AREAS (figure
3.15-1) due to noble gases released in gaseous effluents
from each reactor unit shall be limited to the following:

a. During any calendar guarter, to less than or
equal to 5 mrad for gamma radiation and less thaa
or equal to 10 mrad for beta radiation.

b. During any calendar year, to less than or egual
to 10 mrad for gamma radiation and less than or
equal to 20 mrad for beta radiation.

3.15.2.3 The dose to any organ of a MEMBER OF THE PUBLIC
from 1-131, 1-133, tritium , and all radionuclides in
particulate form with half-lives greater than B days in
gaseous effluents relcased to UNRESTRICTED AREAS (figure
3.15~1) from each reactor unit shall be limited to the
following:

=20~



a. During any calendar quarter to less than or
equal to 7.5 mrem to any organ.

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

3.15.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM as
described in the ODCM shall be in operation. (This
Technical Specification applies whenever the main
condenser air ejector system is in operation.)

4.15.2.4 GCASEOUS RADWASTE TREATMENT SYSTEM
operability shall be demonstrated by administrative
controls which assure that the offgas treatment system
is not bypassed.

3.15.2.5 The annual (calendar year) dose or dose
commitment to any MEMBER OF THE PUBLIC due to releases
of radicactivity 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.

(With the calculated doses from the release of
radioactive materials in liquid or gaseous
effluents exceeding twice the limits of
Specifications 3.15.1.2(a), 3.15.1.2(b),
3.15.2.2.(a), 3.15.2.2(b), 3.15.2.3a), or
3.15.2.3(b), calculations shall be made including
direct radiation contributions from the reactor
units and from outside storage tanks to determine
whether the above limits of Specification
3.15.2.5 have been exceeded.)

3.15.2.6 The concentration of hydrogen downstream of
the recombiners in the main condenser offgas treatment
system shall be limited to less than or equal to &
percent by volume.

3.15.2.7 The gross gamma radioactivity rate of the
noble gases Xe-133, Xe-135, Xe-138, Kr-85m, Kr-87, and
Kr-88 measured at the main condenser evacuation system
pretreatment monitor station shall be limited to less
than or equal to 240,000 uCi/second.

6.9.1.9 states in part:

"The Radicactive Effluent Release Report shall
include (on a quarterly basis) unplanned releases
from the site to unrestricted ereas of
radioactive materials in gaseous and ligquid
effluents that were in excess of 1 Ci, excluding
diesolved and entrained gases and tritium for
liguid effluents, or those in excess of 150 Ci of
noble gases or 0.02 Ci of radioiodines for
gaseous releases."

~2l~
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TABLE 3.14. 2-1 (SHEET 1 OF &)

HADIOACTIVE GASLOUS EFFLUENT MONI TORING INSTRUMENTAT ION

Insirument

Main Condenser Oftgas Treatmant
System Explosive Gas Monitoring
System

Hydrogen Monitor

Reactor Building vent Stack
Monitoring System

a. MNoble CGas Activity Monitor

b. lodine Sampier Cartridge
¢. Particulate Sampler filter

d. Effivent System flowrate
Messurement Doevive

L) Sampler Flowrate Measurement
Device

Rocomb inar Buliding Ventilation
Monitoring System

a. Noble Gas Activity Monitor
b. lodine Sampler Cartridge

¢. Particulate Sampler Filiter
.

d. Sampler Flowrate Measurement
Device

Minimum
Channel s
OPLRABLE

(1)

(")

(1)

tY

(BN

()

(1

(")

Applicebiligy

Parameter

% Hydrogen

Radioactivity Rate
Meassurement +

Verify Presence of
Cartridge

verify Presenca of
Filter

System flowrate
Monasuirement

Sempier Flowrata
Measuremant

Radioactivity Rate
Maasurament +

varify Presence of
Cartridge

Verify Presence of
filtar

Sampler fFlowrate
Measurement

106

105

107

07

104

104

105

107

107

104

329ys) 1-7 IT8VL

-
1
.

(¢ 30
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TABLE 2-1 (Sheet 2 of 4)

TABLE 3.14.2-1 (SHEET 3 OF 4)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Table Notations

+Monitor must be capable of responding to a Lower Limit of
Detection of 1 x 10-* wuCi/ml.

*During releases via this pathway.
**During main condenser offgas treatment system operation.
=**Qyring operation of the main condenser air ejector.

ACTION 1084 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
effluent releases via this pathway may continue, provided
the flowrate is estimated at least once per 4 hours.

1f the number of channels OPERABLE remains less than
required by the Minimum Channels OPERABLE reguirement for
over 30 days, an explanation of the circumstances shall be
included in the next semi-annual effluent release report.

( ACTION 105 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,

effluent releases via this pathway may continue, provided
grab samples are taken daily and analyzed daily for gross
activity within 24 hours. With the number of main stack
monitoring system channels OPERABLE less than reguired by
the Minimum Channels OPERABLE requirement, without delay
syspend drywell purge.

1f the number of channels OFERABLE remains less than
required by the Minimum Channels OPERABLE requirement for
over 30 days, an explanation of the circumstances shall be
included in the next semi-annual effluent release report.

ACTION 106 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE reguirement,
operation of the main condenser offgas treatment systiem may
continue provided:

(a) Gas samples are collected once per 4 hours and analyzed
( within the ensuing & hours, or

{(p) Using a temporary hydrogen analyzer installed in the
offgas system line downstream of the recombiner,
hydrogen concentration readings are taken and logged
every 4 hours.

L -24-



TABLE 2-1 (Sheet 4 of 4)

TABLE 3.14.2-1 (SHEET 4 OF 4)
RADIOACTIVE GASEQOUS EFFLUENT MONITORING INSTRUMENTATION

Table Notations (Continued)

If the number of channels OPERABLE remains less than
required by the Minimum Channels OPERABLE requirement for
over 30 days, an explanation of the circumstances shal)l be
included in the next semi-annual effluent release report.

ACTION 107 - With the number of channels OPERABLE less than
required by the Minimum Channeis OPERABLE requirement,
effluent releases via this pathway may continue, provided
samples are continuously collected with auxiliary sampling
equipment for periods on the order of 7 days and analyzed
within 48 hours after the end of the sampling period.

1f the number of channels OPERABLE remains less than
required by the Minimum Channels OPERABLE regquirement for
over 30 days, an explanation of the circumstances shall be
included in the next semi-annual effluent release report.

ACTION 108 - With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
release to the environment may continue for up to 72 hours
provided:

a. The offgas system is not bypassed, and

b. The offgas post-treatment monitor (D11-K615) or the main
stack monitor (D11-K600) 1s OPERABLE. '

Dtherwise, be in at least HOT STANDBY within 12 hours.
1f the number of channels OPERABLE remains less than
required by the Minimum Channels OPERABLE reguirement for

over 30 days, an explanation of the circumstances shall be
included in the next semi-annual effluent release report.

-25-



MEASUREMENT AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

Waste gas release at Plant Hatch is confined to
four paths: main stack (also called the offgas
vent), Unit 1 reactor building vent; Unit 2
reactor building vent, and the recombiner
building vent. Each of these four paths is
continuously monitored for gaseous
radicactivity. Each is equipped with an
integrating-type sample collection device for
collecting particulates and iodines. Sample
collection is in accordance with Technical
Specification Tables 4.15.2-1 (Unit 1) and
4.11.2-1 (Unit 2). Unless required more
frequently under certain circumstances specified
in Table Notations to the above mentioned tables,
samples are collected as follows:

1. Noble gas samples are collected by grab
sampling monthly.

2, Tritium samples are collected by grab
sampling monthly.

3. Radioiodine samples are collected by pulling
the sample stream through a charcoal
cartridge over a 7-day period.

4, Particulates are collected by pulling the
sample stream through a particulate filter
over a 7-day period.

S. The 7-day particulate filters above are
analyzed for gross alpha activity.

6. Quarterly composite samples are prepared
from the particulate filters collected over
the previous quarter and the quarterly
composite sample is analyzed for Sr-89 and
Sr-90.

Sample analyses resulte and release flow rates
from the four release points form the basis for
calculating released quantities of
radionuclide-specific radiocactivity, dose rates
associated with gaseous releases, and cumulative
doses for the current guarter and year. This
task is normally performed with computer
assistance.



The noble gas grab sample analysis results are
used along with maximum expected release flow
rates from each of the four vents to calculate
monitor setpoints for the gaseous effluent
monitors serving the four release points, to
assure that the limits of Technical
Specifications 3.15.2.1.a (Unit 1) or 3.11.2.1.a
{Unit 2) are not exceeded. Calculation of
monitor setpoints is described in the Plant Hatch
ODCM.

With each release period released radioactivity,
dose rates, and cumulative doses are calculated.
Cumulative dose results are tabulated along with
percent of Technical Specification limits
(3.15.2.2 and 3.15.2.3 (Unit 1); 3.11.2.2 and
3.11.2.3 (Unit 2) for each release, for the
current gquarter and year.

After each calendar quarter (13 weeks) a summary
of waste gas releases from the four vents is
compiled for preparation of the Semiannual
Effluent Release Report required by Technical
Specifications 6.9.1.8 and 6.9.1.9 and described
in NRC Regulatory Guide 1.21.

The methods for determining released quantities of
radioactivity, dose rates and cumulative doses are as
follows:

FISSION AND ACTIVATION GAS

The radionuclide-specific released radioactivity
is determined from sample analyses results
collected as described above and average release
flow rates over the period represented by the
collected sample.

Instantaneous dose rates due to noble gases and
due to radioiodines, tritium, and particulates
are calculated (with computer assistance).
Calculated dose rates are compared to the dose
rate limits specified in 3.15.2.1.a (Unit 1) and
3.11.2.1.a (Unit 2) for noble gases; and
3.15.2.1.b (Unit 1) and 3.11.2.1.b (Unit 2) for
radiciodine, tritium, and particulates. Dose
rate calculation methodology is presented in the
Plant Batch OD(M.

-27-
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BEeta and gamma air doses due to noble gases are
calculated for the locatinn in the unrestricted
area with the potential for the highest exposure
due to gaseous releases. Air doses are
calculated for each release period and cumulative
totals are kept for each unit for the current
calendar quarter and year. Cumulative air doses
are compared to the dose limits specified in
Technical Specifications 3.15.2.2 (Unit 1) and
3,11.2.2 (Unit 2). Current percent of technical
specification limits are shown on the printout
for each release period. Air dose calculation
methodology is presented in the Plant Hatch ODCM.

RADIOIODINE, TRITIUM, AND PARTICULATE RELEASES

Released quantities of radioiodines are
determined from the weekly samples and release
flow rates for the four release points.
Radioiodine concentrations are determined by
gamma spectroscopy.

Released quantities of particulates are
determined from the weekly (filter) samples and
release flow rates for the four release points.
Gamma spectroscopy is used to quantify
concentrations of principal gamma emitters.

After each calendar quarter the particulate
filters from each vent are combined, fused, and
strontium separation is performed. Since sample
flows and vent flows are almost constant over
each quarterly period the filters from each vent
can be dissolved together. Decay corrections are
made back to the middle of the quarterly
collection period. Where significant Sr-89 or
S§r-90 is not detected, LLD's are calculated.
Strontium concentrations are input to the
composite file of the computer to be used in
release, dose rate and individual dose
calculations.

Tritium samples are obtained monthly from each
vent by passing the sample stream through a cold
trap. The grams of water vapor/cubic foot gas is
measured upstream of the cold trap in order to
alleviate the difficulties in determining water
vapor collection efficiencies. The tritium
samples are analyzed by an independent laboratory
and results are furnished in uCi/ml of water.

The tritium concentration in water is converted
to tritium concentration in air and this value is
input into the composite file of the computer to
be used in release, dose rate, and individual
dose calculations.
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Dose rates due to radioiodine, tritium, and
particulates are calculated for a hypothetical
child, exposed to the inhalation pathway, at the
location in the unrestricted area where the
potential dose rate is expected to be the
highest. Dose rates are calculated for each
release point, for each release period, and the
total dose rate from all four release points are
compared to the dose rate limits specified in
Technical Specifications 3.15.2.1.b (Unit 1) or
3.11.2.1.b (Unit 2).

Individual doses due to radioiodine, tritium, and
particulates are calculated for the critical
receptor, which is described in the Plant Hatch
ODCM. Individual doses are calculated for each
release period and cumulative totals are kept for
each unit for the current calendar gquarter and
vear. Cumulative individual doses are compzred
to the dose limits specified in Technmical
Specifications 3.15.2.3 (Unit 1) and 3.11.2.3
(Unit 2). Current percent of technical
specification limits are shown on the printout
for each release period.

GROSS ALPHA RELEASE

The gross alpha release is computed each month by
counting the particulate filters each week for
gross alpha activity in a gas flow proportional
counter. The four or five weeks' numbers are

then recorded on a data sheet and the activity is
summed at the end of the month. The summed
activity is then divided by the total monthly
volume to determine the concentration. This
concentration is input to the composite file of
the computer and is used for release calculations.

ERROR ESTIMATES

Regulatory Guide 1.2]1 requires that estimated
tetal error in analysis techniques be reported.
These estimates are required for the total
fission and activation gas release, total I-131
release, total particulates with half-lives
greater than B-day release, and total tritium
releace.
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“The total or maximum err«r associated with the
effluent measurement wil) include the cumulative
errors resulting from the total cperation of
sampling and measurem nt. Because it may be very
difficult to assign error terms for each
parameter affecting the final measurement,
detailed statistical evaluation of error are not
suggested. The objective should be to obtain an
overall estimate of the error associated with
measurements of radiocactive materials released in
liquid and gaseous effluents and solid waste."

Estimated errors are based on errors in counting
equipment calibration, counting statistics, vent flow
rates, vent sample flow rates, non-steady release
rates, chemical yield factors, and sample losses for
such items as charcoal cartridges.

(1)

(2)

(3)

Fission and Activation Total Release was
calculated from sample analysis results and
release point flow rates.

Statistical Error 60%
Counting Equipment Calibration 10%
Vent Flow Rates 10%
Non-Steady Release Rates 20%

100%

1-131 Release was calculated from each weekly
sample:

Statistical Error 60%
Counting Equipment Calibration 10%
Vent Flow Rates 10%
Vent Sample Flow Rates 10%
Non-Steady Release Rates 10%
Losses From Charcoal Cartridge 10%

110%

Particulates with half-lives greater than 8 days
release was calculated from sample analyeis
results and release point flow rates.

Statistical Error at LLD concentration 60%
Counting Equipment Calibration 10%
Vent Flow Rates 10%
Vent Sample Flow Rates 10%
Non-Steady Release Rates 10%

100%
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(4) Total Tritium Release was dominated by the
reactor building vent tritium release; hence, the
larger statistical errors of the off-gas vent and
recombiner building vent tritium releases do not
affect the error in the total tritium release:

Water Vapor in Sample Stream Determination 20%

Vent Flow Rates 10%
Counting Calibration and Statistics 10%
Non-Steady Release S50%

90%

*GASEOUS EFFLUENT RELEASE DATA

Regulatory Guide 1.21 Tables 1A, 1B, and 1C are found
in this report as Table 2-2a for Unit 1, 2-2b for Unit
2, and Table 2-2c¢ for site; and Table 3-3a for Unit 1,
Table 3-3b for Unit 2 and Table 3-3c for site; and
Table 2-4a for Unit 1, Table 2-4b for Unit 2, and
Table 2-4c for site. Data are presented on a
gquarterly basis as required by Regulatory Guide 1.21.

To complete Tables 2-2a-c, total release for each of
the four categories (fission and activation gases;
iodines; particulates; and tritium) was divided by the
number of seconds in the guarter to obtain a release
rate in uCi/second for each category.

However, the applicable Techmical Specification limits
are not in terms of release rate in uCi/second but in
terms of dose rate in mrem/year, as presented in
Technical Specifications 3.15.2.1 (Unit 1) and
3.11.2.1 (Unit 2). Noble gases are limited as
specified in 3.15.2.1.a and 3.11.2.1.a. The other
three categories (tritium, radioiodines, and
particulates) are limited as & group as specified in
3.15.2.1.b and 3.11.2.1.b. Further the limits
specified in Technical Specifications 3.15.2.1 and
3.11.2.1 are site limits, not unit limits. Dose rates
due to noble gas releases and due to radiociodine,
tritium, and particulates are presented in Table 2-5
along with percent of technical specification limits.

Gross alpha radicactivity is reported in Tables 2-2a,
2-2b, and 2-2c as curies released in each quarter.

Limits for cumulative beta and gamma air doses, due to
noble gases, are specified in Technical Specifications
3.15.2.2 (Unit 1) and 3.11.2.2 (Unit 2). These limits
are unit limits. Cumulative air doses are presented
in Tables 2-6a and 2-6b, along with percent of
technical specification limits.

*There were no monitore out of service greater than
30 days and no unplanned releases.
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2.4

Limits for cumulative individual doses, due to
radioiodine, tritium, and particulates, are specified
in Technical Specifications 3.15.2.3 (Unit 1) and
3.11.2.3 (Unit 2). These limits are also unit
limits. Cumulative individual doses are presented in
Tables 2-7a and 2--7b, with percent of technical
specification limits.

RADIOLOGICAL IMPACT DUE TO GASEOUS RELEASES

Dose rates due to noble gas releases were calculated
for the site in accordance with Technical
Specifications 3/4.15.2.1.a (Unit 1) and 3/4.11.2.1.a
(Unit 2). Results are presented in Table 2-5. Dose
rates due to radioiodine, tritium, and particulates in
gaseous releases were calculated in accordance with
Technical Specifications 3/4.15.2.1.b (Unit 1) and
3/4.11.2.1.b (Unit 2). These results are also in
Table 2-5.

Cumulative air doses due to noble gas releases were
calculated for each unit in accordance with Technical
Specification 3/4.15.2.2 (Unit 1) and 3/4.11.2.2 (Unit
2). These results are presented in Table Z-6a for Unit
i and Table 2-6b for Unit 2..

Cumulative doses to an individual due to radioiodine,
tritium , and particulates were calculated for each
unit in accordance with Technical Specifications
3/4.15.2.3 (Unit 1) and 3/4.11.2.3 (Unit 2). These
results are presented in Table 2-7a for Unit 1 and
Table 2-7b for Unit 2.

Dose rates and doses were calculated using the
methodology presented in the Plant Hatch Offsite Dose
Calculation Manual.
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D. gritlum

Ls

TABL
HATCH NUCLEAR PLANT

E

2-2a

E. UNIT 1
SEMIANNUAL RADIOQACTIVE EFFLUENT RELEASE REPORT 1992
GASEOUS EFFLUENTS - RE

Quarter 3

SUMMATION OF ALL

Quarter 4

 ELEASES

A. Fission and

Activation

GCases

1. Total
Release

2. Average
Releage
Rate For
Period

*3. % of Tech
Spec Limit

B. Iodlnes

Total
lodine-131

2. Average
Release
Rate For
Period

*3. § of Tech
Spec Limit

C. Partzculates

Particulates
with half-
lives > B8
days

2. Average
Relea e
Rate For
Period

*3, $0of T h
Spec L

. Gross Alg

Rad1oact vity

Total
2. Average
Relea

*3, % of T ch
Spec Lim

Ci

uCi ‘sec

Ci

uCi/sec

Ci

uCi/sec

¥
Ci

ucg}sec

.54E+02
.95E+01

.46E-02

1.8B5E-03

o

.04E-03

.33E-04

.26E-07

.05E+02
1.41E+401

.76E-03
2.37E-04

.64E-04

.S56E-05

.B2E-06

1.00E+02

1.10E+02

1.00E+02

9.00E+01

*Technical 8 eciflcatlon limits are in terms of dose rate

(mre r) an

doge (mrem).
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TABLE 2-2b
E. 1. HATCH NUCLEAR PLANT - UNIT 2
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 1992
GASEOUS EFFLUENTS - SUMMATICON OF ALL RELEASES

Unit Quarter 3 Quarter 4 Est. Total
Error (%)

A. Fission and

Activation
Gases .
1. Total Ci 2.67E+02 1.08E+02 1.00E+02
Release _
2. Average uCi/sec 3.40E+01 1.46E+01
ReleasgSe
Rate For
Period
*3. % of Tech ¥
Spec Limit

Iodine-131 !
. Average uCi/sec 3.47E-04 1.52E-04
Release
Rate For
Eerlod
of Tech ¥
Spec Limit

I
1. Total Ci 2.73E-03 1.13E-03 1.10E+02
2

C. Particulates )

3. Partlcuiates Ci 9.95E-04 2.14E-04 1.00E+02
with half-
lives > 8
days )

2. Average uCi/sec 1.26E-04 2.BBE-05
Release
Rate For
Period

*3. ¥ of Tech ¥
Spec Limit _

4. Gross Alpha Ci 6.49E-07 1.59E-06
Radiocactivity

D. Tritium i
1. Toctal C} .6
2. Ayerage uCi/sec 1.1
Releage
Rate For
Period
*3. % of Tech %
Spec Limit

9.00E+01

o0
0o
Lo el

*Technical Sgecification limits are in terms of dose rate
émg:m ;gé %n7bdose (mrem). See Tables 2-5, 2-f6a, 2-6b,
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TABLE 2-2c
E. I. HATCH NUCLEAR PLANT SITE
SEMIANNUAL RADIQACTIVE EFFLUENT RELEASE REPORT 1952
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter 3 Quarter 4 Est. Total
Error (%)

A. Fission and

Activation

Gases ‘ i
Total Ci 4.21E+02 2.13E+02 1.00E+02
Release :

2. Average uCi/sec 5.36E+01 2.87E+01
ReleaSe
Rate For
Period

*3. % of Tech %
Spe~ Limit

B. Iodines !
1. Total Ci 1.73E-02 2.B9E-03 1.10E+02
Iodine-131 .
. Average uCi/sec 2.20E-03 3.89E-04
Release
Rate For
Period
*3. % of Tech ¥
Spec Limit

| 38

C. Partlculates ,
Partlculates Ci 2.04E-03 4,.79E-04 1.00E+02
with half-
ives > 8
ays !
. Average uCi/sec 2.59E-04 6.44E-05
Release
Rate For
eriod
*3. of Tech %
Spec Limit ;
4. Gross Alpha Ci 9.75E-07 3.41E-06
Radicactivity

o

& Trltlum

Total Ci 1.40E+01 1.14E+01 S.00E+01
2. Av rage uCi/sec 1.78E+00 1.54E+00

Relea

Ratg For
*3, of Tec %

Spec Lgmit

*Tec ical ggegiflcation limits are in terms of dose rate
(mrgm a ose (mrem) See Tables 2-5, 2-fa, 2-€b,
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TABLE 2-3a
E. 1. HATCE NUCLEAR PLANT - UNIT 1
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 1952
GASEOUS EFFLUENTS - ELEVATED RELEASESY*

Continuous Mode Batch Mode*w

Nuclides i
Released Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
1. Fission Gages

Kr-85m v 1.13E-+00 5.04E-01

Kr-87 Ci B.43E+00 3.79E+Q0O

Kr-g88 Ci 3.23E+00 0.00E+00

Xe-133 Ci S.14E-01 2.B6E+00

Xe-135m Ci 2.15E+401 1.82E+01

Xe-135 Ci S.459E+00 8.13E+00

Xe-138 o | B,2%E4+01 4 .58E+01
Total For
Period Ci 1.28E+02 7.93E+01

...........................................