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1
1l.1.

PLANT RADIOACTIVE EFFLUENT RELEASES

LIQUID EFFLUENTS

REGULATORY LIMITS

1.

The concentration of radioactive materials released in
liquid wastes from all reactors at the site shall not
exceed the values specified in 10 CFR Part 20, Appendix
B, Table II, Column 2, for unrestricted area.

The cumulative release of radioactive muterials in
liquid wastes, excluding tritium and dissolved gases,
shall not exceed 10 Ci/reactor/calendar quarter.

The cumulative release of radioactive materials in
liquid wastes, excluding tritium and dissolved gases,
shall not exceed 20 Ci/reactor in any 12 consecutive
months.

During release of radioactive wastes, the effluent
control monitor shall be set to alarm and to initiate
the automatic closure of the waste discharge valve
prior to exceeding the limits specified in 1. above.

The operability of the automatic isolation valve in the
liquid radiocactive waste discharge 1line shall be
demonstrated quarterly.

The equipment installed in the liquid radiocactive waste
system shall be maintained and shall be operated to
process radioactive  _liquid wastes prior to their
discharge when the projected cumulative release rate
could exceed 1.25 Ci/reactor/calendar quarter,
excluding tritium and dissclved gases.

The maximum radioactivity to be contained in any liquid
radwaste tank that can be discharged directly to the
environs shall not exceed 10 Ci, excluding tritium and
dissolved gases.

If the cumulative release of radicactive materials in
liquid effluents, excluding tritium and dissolved
gases, exceeds 2.5 Ci/reactor/calendar quarter, the
licensee shall make an investigation to identify the
causes of such releases, define and initiate a program
of action to reduce such releases to the design
objective 1levels and report these actions ¢to the
Commission within 30 days from the end of the quarter
during which the release occurred.

An unplanned or uncontrolled offsite release of
radioactive materials in liquid effluents in excess of
0.5 Ci excluding dissolved gases shall be reported.



1.2. MAXIMUM PERMISSIBLE CONCENTRATIONS

The MPC values used in determining allowable 1liquid radwaste
release concentrations are taken from 10 CFR Part 20, Appendix B,
Table II, Column 2. Release rate and dilution ratio for each
batch are determined by a mixed nuclide MPC calculation performed
before the release of the batch. To facilitate the measurements
and calculations, the nuclides of Column 2 which can be procduced
in a fission reactor have been grouped according to MPC value and
type of radiation as shown in Figure 1-1.

The concentration of each of tne 29 gamma emitting nuclides
specifically noted in Figure 1l-1 is measured individually because
of interest in that nuclide or because of inadequate sensitivity
for the nuclide from a gross activity measurement. For any of
the 29 nuclidss not detected in the gamma scan, the MDA limit is
computed from the measured data for that sample.

Only two pure beta emitters, Sr-89 and Sr-90, have MPC values
less than 9 x 10 -6 uCi/ml. Individual measurements are made
o proportional composite liquid radwaste samples to determine
the Sr-39 and Sr-90 concentration or MDA value to be applied to
individual batch release calculations.

Although the MPC 1limit for tritium is greater than 9 X 10 ‘6, a
separate measurement is made for tritium since the gross beta
technique does not provide an acceptable tritium measurement. A
distillation and liquid scintillation counting technique is used
to measure tritium concentration.

The maximum activity of gamma and beta emitting nuclides with MPC
values greater than 9 X 10._:9 uCi/ml, except for the 29
nuclides noted above, is determined by gross gamma and gross beta
measurements. Measurement sensitivity limits of approximately 2
cpm/ml allow a null measurement to show that the sum
(Ci/MPCi), 1is 1less than 0.1 for gamma and beta nuclides not
measured directly.

The sum of the ratios, I (Ci/MPCi), for alpha emitters can be
shown to be 1less than 0.1 by a null measurement with a
sensitivity limit of approximately 1 X 10 —-2 cpm/ml. Gas flow
counting 1is wused to achieve the required sensitivity of
measurement.

Thus, except for radionuclides produced in negligible gquantities
in a fission reaction (eg. I-125, 1I-129 etc.), the methods
outlined above provide a means to assign a quantitatively
measured or MDA value to all nuclides in Column 2. These
measured and calculated concentration values for each batch are
used to calculate the dilution ratio, release rate, and dilution
rate prior to release of each batch. Both the concentration and
release data are stored on a computer disc file. The disc file
data is used to assure that quarterly and annual release limits
are not exceeded. Bases used for the data of Table 1l-1 are as
follows:



Fission and activation products - The total release values
(not including tritium, gases, alpha) are comprised of the
sum of the individual radionuclide activities and include
the LLD concentration of all isotopes that were not measured
but did not meet the minimum sensitivity limit as set forth
in the Environmental Tech Specs. This sum is for each batch
released to the river for the respective quarter. Percent
ot applicable limit is determined from a mixed nuclide MPC
calculation. The average concentration for each nuclide
summed over all batches is divided by the corresponding
individual MPC value. The sum over all nuclides of the
Ci,“PCi ratios times 100 is the percent of applicable limit
for effluent releases during the quarter.

Tritium - The measured tritium concentration in a composite
sample is used to calculate the total release and average
diluted concentration during each period. Average diluted
concentration divided by the MPC limit, 3 X 10 =3 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 on each
batch by Ge(Li) spectroscopy on a one liter sample from each
liquid radwaste batch. Dissolved and entrained gacses for
which measured or MDA concentrations are determined include
noble gases with half lives greater than 8 hours; Xe-135,
Xe-133m, Xe-133, and Kr-8S5S. Iodine radionuclides in any
form are also determined during the isotopic analysis for
each batch, therefore a separate analysis for possible
gaseocus forms is not performed because it would not provide
additional information. R

A conservative release limit, the maximum sensitivity limit
of 4 X 105 yci/ml of each dissolved and entrained
radionuclide as specified in Regulatory Guide 1.21, has been
applied in determining the percent of applicable limit.



1.3 MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY.

Details of the analytical procedures for liquid radwaste analysis
are contained in operating procedure HNP-7601. The following
measurements are performed as indicated:

MEASUREMENT FREQUENCY METHOD
1. Gamma Isotopic Each Batch Ge(Li) spectrometry with
on-line computer.
2. Gross Gamma Each Batch 2 X 2 Nal well crystal
counting
3. Gross Beta Each Batch Gas flow proportional
crunting
4, Sr-89 Quarterly Chemical separation and
Composite gas flcw proportional
counting
5. Sr-90 Quarterly Chemical separation and
Composite gas flow proportional
counting
6. Tritium Monthly Distillation and liquid
Ccmposite scintillation counting
7. Alpha Monthly Gas flow proportional
Composite counting
8. Dissolved Gases Each Batch__ Ge(Li) spectrometry with

on-line computer



If & liquid radwaste tank cannot be reprocessed, a sample for
analysis is taken from the tank after the required recirculation
time. The sample is used for gamma-ray spectroscopy, gross gamma
and gross beta counting, and for preparation of a composite
sample.

The Ge(Li) detector consist of a 10% and two 15% efficiency, 2.0
FWHM resolution detectors in 4-inch thick lead shields. A
one-liter radwaste liquid sample is poured in to a Marinelli
beaker in preparation for a 2000-3000 second Ge(Li) count. A
peak search of the resulting gamma ray spectrum is performed by
the on-line computer system. Energy and net count data for all
significant peaks are determined, and quantitative reduction or
MDA calculations are performed fcr the nuclides listed in Figure
1-1. The quantitative calculations include corrections for
counting time, decay time, sample volume, sample geometry,
detector efficiency, baseline counts, and branching ratio. MDA
calculations, including the above corrections, are made based on
the counts in two standard deviations of the baseline count at
the location on the spectrum where a peak for that nuclide would
be located if present.

The calculated radionuclide concentrations or MDA values from the
gamma scan and from previously stored Sr-89 and Sr-90 values are
used to calculate the dilution ratio I (Ci/MPCi) and allowabie
release parameters. A sample printout is shown in Figures 1-2
and 1-3.

The Liquid Radwaste Discharge Permit Printout is transferred item
by item to the first portion of the release permit (Figure 1-4)
by a laboratory technician. Although the computer could printout
the release permit and will inform the technician if a batch
cannct be discharged as desired,™a manual transfer of calculated
results to the release permit by the technician was implemented
as more likely to catch abnormal conditions in the data.

The liquid radwaste monitor setting is calculated by the computer
based on the gamma activity as measured in the sample used for
laboratory analysis. A coefficient has been determined which
relates laboratory gamma counts to the monitor count rate. If
the monitor count rate exceeds the calculated setting during
discharge, then the 1liquid passing through the monitor is not
rapresentative of the sample which was analyzed in the lak. A
monitor reading in excess of the calculated setpoint therefore

termination of the 1ligquid effluent
i i ¢ automatically
v the £low rate

When the release permit is returned from Radwaste Operations
following discharge, the discharge data is combined with the
analysis results on the computer disc file. The disc file may be
scanned to display trends .n any recorded parameter, Or may be
summed for reporting purposes as shown in Figure 1-5a and b.
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All other radionuclide concentration measurements are performed
as indicated in the table given previously in this section and as
detailed in the procedure HNP-7601. The dissolved gases
calculation is performed in the Ge(Li) spectrometry system with
computer data reduction using the Liquid Radwaste Library which
includes gases.

Several comments are indicative of the success of the HNP liquid
radwaste program during this reporting period:

i 1A The total measured activity relecrsed in liquid effluent for
both Units was 6.42 E-1 curies for the first quarter and
2.31 E-1 curies for the second quarter. These values were

approximately 1/200 for Unit 1 and 1/709 for Unit 2 for the
first quarter and 1/82 for Unit 1 and 1/92 for Unit 2 for

the second quarter of the allowed 10 curies per quarter per
reactor.

- The radwaste release procedure emphasized reprocessing
rather than discharge of 1liquid radwaste. During this
report period 34.67% of the liquid radwaste reaching the

sample tanks was discharged; 65.33% was recycled back into
both of the reactor water systems.

. 1N A complete isotopic scan, gross beta, and gross gamma counts
and computer analysis were performed prior to the release of
each of the 846 discharge batches for both Units.

LIQUID EFFLUENT RELEASE DATA

Regulatory Guide 1.21 Tables 2A and 2B are found in this report

as Table 1-la, b and 1-2a, b. Data is presented on a quarterly

basis as per Regulatory Guide 1.21.

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

Number of batch releases: 846

Total time period for releases: 108,526 minutes
Maximum time period for é batch release: 242 minutes
Average zime period for batch release: 129 minutes
Minimum time period for a batch release: 1 minute

Average stream flow during periods of relcase of effluent into a
flowing stream: 9197 CFS



FIGURE 1-1
METHODS OF MEETING, TABLE II, COLUMN 2 MPC LIMITS

/<= MPC RANGE GAMMA-RAY BETA ALPHA
(U Ci/ml) EMITTERS EMITTERS - EMITTERS
I-131,1-132, I-133 Sr-89, Sr-90 3
I-135, Cs-134 (Separation & 1
Gas Flow ;
<9 X 10 (Ge(Li) Gamma-Ray Counting) '
Spectrosccny) l ALL
I (Gas Flow
' Counting,
‘ Sensitivity

'0.01 CPM/ml)

Ba-La-140, Na-24,Cu-64
>9 x 106 Ag-110m, Mn-54, C0-58

Tritium ‘

(Distillation &
; Liquid Scintil-
lation Counting)

Zr-Nb-95, Cs-Ba-137

As-76, F-18, Cr=51 All Others
i Np-239, Ce-141
Mo-Tc-99, Ce-Pr-144 (Gas Flow Count-
(Ge(Li) Gamma-Ray ing Sensitivity
| Spectroscopy) \ ~ 2 CPM/ml
>y 1
(:’ ! All others A

' (Gross Gamma-Well
{ Counter; Sensitivity
~5 CPM/ml)
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FIGURE 1-2

REVISION: 7 DATA SHEET ©

.00.0000.000..0000000000000000000€~.0.00000.0000
e L E. 1. Hatch Nuclear Plant -
. Liquid Radwaste Analysis -
CQC.0.00.0!00000'00CQIGQOOG‘QQO!l!#l...l"lb...

PROCEDURE: HNP-TE01

Batch# 348
Recirc time: 5SS minutes

Reactor# 1
Tank: WSTA1

Comment: HAINTAIN CST

Run date: 6/14-81 1214 Count start date: 6-14/81 0759
Sample volume: 1000,60 Clock time: 3000 secs

Geometry code: ILHE-€ Live time: 3000 secs

Detectord 3 MCA# 3

Library: LRWLEZ2 Operator: SLH

EnergyckeV)= =,82 + 1.000%Ch# + 0.000E+00%Ch#~2 + B.000E+80+Che~3: 06-14-,81 0!

Eff = 1/06.9S0E-03 # E~(-3.2297E+00) + 234:?61 % E~(8,.918BE~-01)) : 06-/10s81 00
vhere E = Energy in MeV,

?
I1SOTOPE ENERGY COMCENTRATION ERROR MPC C/MPC
CkeV) (uCisml) CuCisml) (uCi’z7ml)
--I'-l--.--.--------.-.'------l...l....i..........l----l--..-.-----.-------Ol-‘
.Ce-144 133.50 <6.04SE-08 1E-0S <6.05E-N3
. Te=99n 140,50 {7.286E-09 3E-03 ¢2.43E-05
Ce-143 145,40 <{1.496E-08 9E-05 <1.66E-C4
Hp-239 277.90 {7.240E-08 1E~-04 {7.24E-04
*Cr-51 320.10 <9.220E-08 2E-03 <4,.61E-05
1-131 364,50 <8.S73E-09 3E-07 <2.86E-02
Zn-69m 432,70 <8.706E-07? 6E-8S {1.4%5E~-04
W-1e7? 479.50 <3.437E-03 6E-8S <S.83E-904
F-18 S11.00 <4,210E-8% SE-04 (8.4ZE~-05
1-133 $29.50 <9.23€E-09 1E-06 <9.,24E-03
Ba-140 §37.40 <4,S67E-08 2E-0S <2.28E-03
As-76 $59.30 {2.389E-03 2E-95 <1.1%E-02
Cs~-124 604,86 2.189E-07 1.965E-0¢8 9E-086 2.42E-02
Cs-1327 661.76 2.840E~07 2.454E-08 2E-0S5 1.42E~-02
Mo-99 739,70 <7.229%E-08 4E-0S <1.81E-03
2r=-97 743.50 <9.880E-07 2E-05 <4,94E~0C4
2r-95 756.90 <2.49%E-02 €E-0S <4,1€6E-04
Nb~-95 765,80 <1.300E-0% 1E-04 <1.30E-04
1-132 772.60 {2.30SE-07? BE-06 <3.51E-04
Co-5¢8 810.€0 ¢8.6%EE-09 9E-05 {9.86E~-0%
Mn-54 824.80 <1.309E-02 1E-04 <1.31E-04
Rg~110m 8e4,78 ¢1.439E-08 3E-0S {4,S80E-04
2n-€95 1114,95 1.310E-07 3.221E-08 1E-04 1.81E-03
1-13S 1260.%50 <1,749E-08 4E-0€ {4,37E-G3
Fe-59 1291.60 <1.215E-08 €E-0S <2.02E-04
Co~-€0 1333.03 7.164E-03 1.842E-08 3E-0S 2.3%9E-03
Cu-64 1345.90 {9.377E-07 2E-04 <4,€E9E-02
Na-24 1368.55 <6.683E-09 3E-0S <2.22E-04
La-140 1596.60 <6.328E-09 2E-0S <3.17E-04
Mn-S6 1811.00 <8.S€7E-07 1E~-04 <E.37E-9S
Sr-29 CRPETR) $.640E-09 2.020E-09 3E-0€ 1.28E-03
$r-90 CBETR) <4,700E~-10 3E-07 <1.S7E-03
H-3 CBETR) 2.1608E-04 4.000E-07 3E-03 7.20E-02
Fe=-SS CEETR) <1.000E-05 8E-04 <1.2SE-03
pP- 12 ¢ EC ) {3.000E-07 2E-0S i1.50E-02
Measured totals 2.168E-04 4,030E-07 1.17€E-01
LLD totals <2.831E-06 <8.0€6E-02
Totals 2.196E-04 1.97e-01



,‘

FIGURE 1-2 (CONTINUED)

D18SOLVED GASES

EXCLUDING H-3 AND GASES: 3.11E-6S Curies ¢ 3.11E+81 Microcuries)

Liquid Radwaste Releaze Summary

1)Meas. conc., excluding H=3 and dizsolved gases (uCis/mld: 7. 61E-Q7 +- 4,837
Meas. conc,, including H-3, excluding gases : 2.17E-84 +- 4,03

2)Czlculated LLD concentration, "excluding dissolved jases (uCismld! 2,.33E-06

23Calculated MPC ratio (C/MPC of meaz.,including gases’: !.1%E-01
HOMinimun dilution flow rate (gpmd>: 10008
S)>Maximum tank discharge flow rate ‘gpm): 383059
6)Specified tank flow rate (gpm): 90
7)Radwaste monitor trip setting: 8357
A = 8.41E-07 ,uCisml B = 759 ,Monitor BG CFPS
C = 14€50000,00 ,Monitor CP3 per uCisml F =2 ,Conserv, Factor
A includes measured “selected’, “other’ nuclides and gQases but excludes:
Sf"89, SP“?B. H'3, Fe'55, F"32

8)Estimated conc. of meas. nuclidez at point of releasze (uCi/mld: 1.923E-08

IdUndiluted concentration me2ts (OCFR2ZO limits,

Xe-133 80,99 <2.51SE-08 4E-0S <6.29E-04

Kr-88 196.10 <?7.95SE-09 4E-0S {1.99E-04

Xe=-133m 233.18 ¢<8.702E-08 4E-0S <2.18BE-802

Xe-13S 249.85 8.565E-08 7.780E-09 4E-0S 2.14E-83

Kr-285m 205.00 <3.415€E-03 4E-0S {8.S4E-04

Kr-87 402.70 {2.67T0E-09 4E-0S <6.67E-3S

Xe-138 434.50 <6, OGSE 13 4E-0S €1.82€- 08

Measured gas totals 8.5652 -08 7.780E~- 09- 2.14E- 63

LLD gas totals <1.569E-07 <3.92E-03

Total gas 2.426E-07 6.06E-03

GRNSS ACTIVITY
Counter Gross Bacxground Tinme Vol Net Errgr
Counts Counts (Mind ml Activitylcpansml) 1 Sigma

Well Crystal 1851 1832 20.0 2 4,.7SE-01 1.52E+00 1

Proporticnal 167 1?75 10.0 2 <2.0SE+00 5

ESTIMATED WASTE TANK VOLUME= 108067.00 gallons

ESTIMATED ACTIVITY THIS BRTCH ‘
O EXCLUDING GRSES: 8.87E-82 Curies ¢ 8.87E+@3 Microcuries) v

.'3



FIGURE 1-2 (CONTINUED) UNIT 1
ESTIMATED DOSE3S THIS BATCH, MREM
Isotope W. Body Bone Liver Thyroid Kidney Lung GI-LLI

Xe=-133 0.00E+00 O.00E+09® ©.00E+00 O.Q0E+00 0O.00E+D0 0.00E+90 0,00E+00
~ Ce-144 0.00E+@0 ©O.00E+00 0O.00E+00 0.00E+Q0 0.00E+20 0@.00E+00 0,.00E+20
- : Tc=9%m A.00E+00 0.00E+99 0.00E+00 0.00E+0N9 0,00E+90 _0.00E+00 0.00E+09
' Ce-141 0.00E+00 ©0.00E+00 0.0DE+00 ©.00E+D0 ©O,.00E+Q3 0.00E+00 0,00E+20
Kr-88 0.00E+00 ©.00E+00 ©.00E+A0 ©O.00E+90 ©0.00E+00 0.00E+00 0.Q0E+00
Ye-133m 0.00E+00 0.00E+0@ ©0.00E+00 0.00E+23 ©0.00E+90 0.0Q0E+00 0.00E+00
Xe-13S .00E+90 ©Q.00E+90 0.00E+90 O.00E+00 0O.00E+0@ 0.00E+20 0.00E+00
Np=-239 0.00E+90 0.00E+00 0.00E+00 O.00E+00 0O.00E+Q0 0.00E+30 0,00E+00
Kr=8Sm 9.00E+90 0.00E+00 ©.00E+00 O.00E+90 ©.00E+90 0.00E+00 0.00E+00
Cr-S1 9.005E+00 ©.030E+00 0O.00E+00 0.00E+00 ©O.00E+09 0.00E+0Q 0.00E+00
I-131 9.00E+00 ©O.00E+20 0.00E+09 ©O.00E+00 0.00E+90 0.00E+00 ©.00E+00
Kr=87 0.00E+930 ©0.00E+99 ©0.00E+0Q0 ©0.00E+99 0.00E+0Q 0.00E+00 ©.00E+00
Xe=-138 0.00E+90 ©O.00E+90 0.00E+90 ©.00E+09 0©.00E+90 0.00E+00 3I.00E+80
Zn=-63m 0.00E+00 C.0O0E+39 ©.00E+00 O0.00E+00 O.Q0E+00 ©0.00E+00 ©.00E+00
W=-187 0.00E+00 Q.00E+90 ©.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
F-18 9.00E+00 ©0.00E+00 ©0.PQE+00 ©0.00E+00 ©.A0E+A0 0.0BE+0D 0.00E+00
I-133 0.00E+00 ©O.00E+00 0.00E+00 0.00E+09 0O.00E+Q0 0.00E+00 0O,20E+00
Ba-140 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+0Q@ 0.00E+DO 0.00E+00
As-78 3.00E+00 ©.00E+00 9,.00E+90 ©0.00E+0D 0.00E+00 0.00E+B0 0.00E+00
Cs-134 6.S6E~-0% 3.38E-05 8.02E-0S 0.00E+0D 2.60E-95 8.52E-06 1,40E-06
Cs-137 S.02E-05 S.63E-05 7.67E-05 0.00E+90 2.61E-05 B8.67E-06 1.49E-06
“Me=23 3.00E+00 0.00E+20 0.00E+00 0.00E+00 0,.00E+20 0.00E+20 0.00E+00
2r=97 A.00E+00 ©.00E+90 0.00E+00 0.00E+d9 0,.00E+0@ 0.00E+29 0,00E+00

r=995 9.00E+00 0.00E+00 0.00E+00 0O.Q0E+00 0.Q0E+00 0.0I0E+2D 0.00E+00 |

‘:} Nb=-29S 0.00E+00 J.00E+90 0.00E+00 0.00E+0D 0.90E+Q0 0.00E+20 ©.090E+00

T Li-ree 2.00E+00 @.00E+08 0.00E+00 O.00E+NO 0.20E+20 0.00E+00 9.00E+00 |
Co-58 0.00E+20 0.00E+00 0.00E+00 ©O,00E+90 0O,00E+00 0.00E+00 0.00E+0L
Mn=-S4 @.00E+00 ©O.90E+00 D.00E+00 0.00E+22 0.00E+Y9 ©.00E+20 0.00E+0N
Rg-119m ©,.00E+00 ©.00E+0@ 0,00E+20 0,00E+00 9.93E+30 ©.00E+29D 0,20E+90
Zn-6S 1.56E-96 1.08E-06 3.4S5SE-06 9.00E+00 .21E-36 ©0.09E+08 2,1TE-96
1-139 0.00E+0Q 0.00E+00 ©O.QNE+RHD O.00E+0Q 0,.D0E+00 0.09E+00 0.00E+00
Fe-59 0.00E+00 ©O.00E+90 ©0.00E+00 0.00E+00 0.00E+DD 0.00E+00 0,00E+00Q
Co-£0 2.46E-07 0.00E+90 1.11E-07 0O.00E+00 O.00E+D0 0.00E+00 2,.09E-06
Cu-64 0.00E+00 ©.00E+99 ©0.00E+00 @A,00E+00 0.090E+90 0.00E+20 0.00E+20
Na-24 0.00E+08 0.00E+00 0.00E+02 9.0wE+20 0,00E+20 0.00E+QD 0.00E+00
La-148 0.00E+00 ©0.00E+90 ©@,00E+00 Q.00E+90 0.00E+00 0.00E+00 0.00E+00
Mn=5% A.00E+00 O.20E+00 0.00E+N3 0,00E+00 9.00E+30 0,.00E+20 0,.20E+00
$r-89 7.97E-10 2.TSE-02 Q.00E+00 0.00E+dD 9.00E+90 0.00E+00 4,47E-09
Sr-30 0.00E+00 0.00E+00 0,.00E+00 9,00E+30 0.00E+00 0.Q0E+00 0.00E+0Q
H=3 8.72E-08 ©.00E+0Q B3.T2E-03 S.TI2E-03 BS.72E-02 3,T2E-02 8,72E-0S
Fe-SS 0.A0E+00 ©.00E+00 0.00E+00 9.J0E+02 Q,30E+90 0,.20E+20 9.00E+00
P-32 a.00E+00 O.COE+90 0,00E+00 O.00E+00 0.J0E+00 0O,00E+00 0.90E+00
Total 1.13E-94 9.11E-9% 1.60E-04 S.T2E-93 S.4S5E-9S5 1,T4E-05 7.20E-0%

Cumulative dose this YEAR (includes estimate for this batchoi
Whole body 2.8SE-91 mrem Percent of Tech Spec Limit: 6.32E+00
Bone 1.54E-81 mrenm Percent of Tech Spec Limit: 1.S4E+00
Liver 2.75E-21 mrem Percent of Tech Spec Limit: 2.7SE+09
Thyroid 7.50E-92 mrem Percent of Tech Spec Limiv: 7.S0E-921
Kidney 9.22E-02 mrem Percent of Tech Spec Limit: 9,.22E-91
= Lung 3.00E-Q2 mrem Percent of Tech Spec Limit? 3.203E-21
GReLLI 1.07E-32 mrem Percent of Tech Spec Limit: 1.97E-91
Cumulative dose thiz QUARTER (includes estimate for this batch):
Whole body 1.10E-01 mrem Percent of Tech Spec Limit] 7. 30E+00
Bone 8.22E~-Q2 mrem Percent of Tech Spec Limit: 1 .BSE+&N
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Cumulative measured activity this YEAR (includesz estimate for this
S.501E-02 Curies, excluding H-3 and dissolved gaszes

348 UNIT 1

FIGURE 1-2 (CONTINUED)

Co-958 9.00E+00 ©.00E+00 0.0PE+0@ ©.00E+09 "0.00E+20 “P.00E+00 D VVETVD
Mn=-54 0.00E+00 ©0.090E+00 0.00E+00 9.00E+00 ©.00E+90 0.00E+00 9.00E+00
Ag-119m ©.00E+00 2.00E+00 ©0.00E+00 0.00E+00 9.00E+D® ©0.00E+00 9.00VE+00
Zn-69 1.56E-06 1.03E-06 3.45E-06 2.00E+00 2.31'E-06 0.00E+00 2.17E-0¢6
1-135 2.00E+00 ©0.Q0E+20 0.00E+00 0.00E+00 ©.00E+00 0.00E+00 9.00E+Q0Q
Fe-S9 0.00E+08 0O,.Q0E+00 ©.00E+00 0.00E+00 ©.00E+9Q0 -0,.00E+00 Q.00E+00
Co-60 2.46E-@7 ©.00E+00 1.11E-07 9.00E+0Q ©,.00E+PO ©.090E+00 2.09E-06
Cu-64 0.00E+00 ©,.00E+00 0.00E+00 9.00E+90 ©0.00E+20 0,00E+20 9.80E+00
Na-24 0.00E+00 ©0.00E+20 0.00E+0Q 0.00E+00 @.00E+20 0,00E+00 0.00E+09
La-140 0.00E+09 0.Q00E+30 0.00E+09 9.00E+00 ©.00E+20 0.00E+00 9.00E+20
Mn-56 9.00E+00 ©.00E+00 0.00E+00 9.00E+00 ©O.90E+00 0.00E+020 0,90E+00
Sr-89 ?.97E~-10 2.78E-08 ©0.00E+00 2.00E+00 ©.00E+90 0.00E+00 4,47E-09
Sr-90 9.00E+00 ©O.00E+9@ 0,00E+00 2.20E+00 ©.00E+0D @.00E+00 9.00E+08
H-3 8.72E-98 ©.00E+90 8.72E-08 8.72E-98 8.72E-98 8.72E-08 8.72E-a8
Fe-SS Q.00E+00 ©O.00E+00 0,.00E+0Q0 2.00E+03 ©0.00E+00 0.00E+00 9.00E+28
P-32 0.00C+00 ©,.00E+90 ©.00E+0Q0 9.00E+00 ©O.00E+0Q 0,00E+00 9.00E+00
Total 1.13E-94 9.11E-9S 1.60E-04 8.72E-03 S.45E-05 1,74E-05 7.25E-86
Cumulative dose this YEAR (includes estimate for this batch):

Whole body 2.9SE-01 mrem Percent of Tech Spec Limit: €.32E+09

Bone 1.54E-01 mrem Percent of Tech Spec Limit: 1.54E+00

Liver 2.7SE-01 mrem Percent of Tech Spec Limit: 2.7SE+29

Thyroid 7.50E-02 mrem Percent of Tech Spec Limit: 7.S0E-01

Kidney 9.28E-02 mrem Percent of Tech Spec Limit: 9.28E-01

Lunag 3.00E-82 mrem Percent of Tech Spec Limit: 3,00E-01

GI-LLI 1.87E-32 mrem Percent of Tech Spec Limit: 1.97E-91
Cumulative dose this QUARTER (includes estimate for this batch):

Whols tody 1.10E-01 mrem Percent of Tech Spec Limit? 7.30E+08

Bone 8,.23E-02 mrem Percent of Tech Spec Limit: 1.6SE+00

Liver 1.42E-81 mrem Percent of Tech Spec Limit: 2.95E+00

Thyraoid 3.4TE-93 mrem Percent of Tech Spec Limit: 6. 34E-02

Kidney 4,95SE-02 mrem Percent of Tech Spec Limit: 9.,91E-01

Lung 1.6RE-02 nirem Percent of Tech Spec Limit: 3.21E-01

GI-LLI 5.54E-02 mrem E=srcent of Tech Spec Limit: 1.11E-01
Projsctesd cumulative dose thiz QUARTER (includes estimate for this batchl!

Ihale body 1.3SE-81 mrem

Bone 1.91E-91 mrem

Liver 1.831E-81 mrem

Thuraid 4,.27E-B3 mrem

Kidney 6,39E-02 mrem

Lung 1.37E-D2 mrem

GI-LLI 6.31E-93 mrem

batch?>:

BATCH# 248

SPECTRUM STORED A

S: LRWIL

DATA SWUCCESSFULLY

STORED
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* E. 1. Hatch Nuclear Plant .
* Liquid Radwaszte Analysi1s *
Q{i&***b*6Q**QQ&*****é*******fé(*#t*évikﬁﬁéfifi
PROCEDURE: HHNP-T&01 RE/ISIOH: 8 DATA ZHEET &
o i e , |
Reactor# 2 Batch# 4509
Tank: FDST2 Recirc time: 105 minutes

Comment: HIGH COND,FS,TURB,Si02

Run date: 6-s29/81 1256 Count start date: 6-29-81 1292
Sample volume: 1069.80 ml Clock time: 3000 secs

Geometry code: ILHE-O Live time: 3000 secs

Detectors$ 1 MCR# 1

Library: LRWLEBZ Operator: DGs/VC

EnergylkeV)= ,24 + 1.,000+Ch# + 0.000E+00*Ch#~2 + 0.D00E+D0*Ch#~3 : 096,23-81 9005

Eff = 1/01.409E-03 * E~(-4,2388¢ 20) + 541,223 # E~(3.9384E-011] ¢ 0€-/25781 09017
where E = Energy in MeV.

ISOTOPE EHERGY CONCENTRATION ERROR MPC C/MPC
CkeV? CuCisml) CuCisml) CuCisml>

Ce-144 133,50 <2.709E-07 1E-0S <2.71E-02
Tc-9%n 140.50 <3.241E-08 3E-03 <*.08E-05
Ce-141 145,40 ¢{6.048E-08 9E-05 <6.72E-04
Hp-239 277.99 <2.930E-07 1E-94 <2.92E-02
Cr-S1t 320.10 <3.329E-07 2E-03 <1.6€E-04
1-132 364.50 (4.118E-02 3E-07 <1.37E-a1
Zn-69m 4.8.70 {2.96%E-08 6E~-0S <4, SE-04
W-187 479.50 {1.014E-07 6E-0S {1.6%E-03
.F-18 511.00 <{4,003E-02 SE-34 <8,01E-0S
1-133 529.50 <3.83ZE-08 . 1E-96 <3.83E-02Z
Ba-149 537.40 <1.512E-07 2E-05S {7.56E-93
As-76 559.30 {?7.635E-03 2E-0S <3.32E-a2
Ce-134 £04,70 <4,230E-08 9E-a6 <4,TOE-03
Cs~-127 661.20 1.818E-87 3.28%E-08 2E-0S %, 08E-02
Mo-99 739.79 {2.568E-0@7 4E-05 (B.6TE-0Z
Zr-97 743.59 <3,635E-08 2E-0S <1,84E-03
Zr-35 755,30 (7.120E-082 6E-0S ¢l 19E-03
HE=3S TES.E0 (4,713E-08 1E-04 ‘4, TIE-04
1-132 ?72.60 ¢3,3608°983 eE-08 4, 02E-02
Co~S& 219,60 <3.% 8L IE-0S (3.9EE-04
M= 324,20 ¢4 39%  ~Pf 1E-04 23,0%E-04
Ag=11dmn $54,79 < Q% 3E-0S C1.E1E-0
2n=-5% 1115.49 23 1E-04 <3,3%E-04
I-135% 1260.50 L.6s. o =07 4E-05 (Z.61E-02Z
Fe-5% 1291.60 (%,523E-02 EE-0S <9, 27E-04
Cou=60 1332.50 (E.,2324E-0% 2E-05 (2.08E-032
Cu-5d 1245, 30 (5,324E-0€ 2E-04 {2.%1E-a2
a-24 1368.95% (3.122E-88 3E-05 <1.04E-33
La-140 1556, 60 {2.196E-08 2E-uS {i.10E-23
Mn=-58 1811.00 (4,395E-083 1E-04 <(4,90E-04
Sr-23 (BETAD 3, 650E-09 2.550e-¢C" 2E-0E W22E-03
Sr-9a (BETAD (S.7O0E-10 3E-07 {1.%0E-0z
H-32 CBETR) 3.360E-04 S.000E-07 3E-03 1.32E-91
Fe-55 CBETA) {1.0800E-06 gE-04 {1.25E-03
pP-32 ¢ EC <2.000E-07 2E-aS <1.@0E-02
Measured totals 2.952E-04 5.01SE-a7 1.44E-91
LLD totals {9,S36E-06 <3.17E-01
Totals 4,0S7E-04 4.61E-01
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DISSOLVED GASES

FIGURE 1-3 (CONTINUED)

Xe-133 80.59 {9,627E-08 4E-0S {2.41E-03
Kr-g8 196.190 {7.38SE-08 4E-0S <1.8%E-03
Xe=123m 233.18 {3.281E-97 4E-0S {8.20E-02
Xe-135 249.50 {3.473E-08 4E-0S {8.68E-04
Kr-85m 30S.08 <2,11%5€-07 4E-0S {S5.29E-03
Kr=-87 482,79 {S5.682E-08 4E-0S <1.42E-93
Xe-138 434.50 <3.101E-08 4E-0S {7.9SE-04
Measured gas totals 0.000E+020 2.000E+B0 9.00E+00
LLD gas totals {8.331E-07 {2.068E-02
Total gas 8.331E-07 2.08E-02
GROSS ACTIVITY
Counter Gross Background Time Vol Net Error
Counts Counts (Mind ml Activitydcpms-ml> 1 Zigma
Well Crystal 1957 172S 20.0 2 S.5CE+00 1.52E+09
Proportional 231 203 10.9 2 1.40E+00 1.24E+00

ESTIMATED WRSTE TANK VOLUME= 3243.00 gallons

ESTIMATED ACTIVITY THIS BATCH
EXCLUDING GHRSES: 1.39€-02

Curies <
EXCLUDING H-3 AND GRSES: 6.6%E-06 4

39E+04 Microcuries)
Curies [

£
6.69E+08 Microcuries)

Liquid Radwazte Release Summary

{1’Meaz., conc., excluding H-3 and dizszolved

3
Meas. canc., including H-2, excluding gasze

ages (uCismld): 1.91E-07 +- 3,.90E-08
$ : 3.96E-04 +- S5.02E-97

23ralcul ated LLD concentration, excluding dissolved Qgases (uCismly: 9.54E-08

2)Calculated MPC ratio (C/MPC of meaz.,including gases): 1.44E-01

45Minimum dilution flow rate (gpm): 10000

Sy Maximum tank discharge flow rate (gpm): 63932

€)Specified tank flow rate (gpm): 4

?)Radwaste monitor trip zettingd 7893
A= 1.22E-97 ,uCisml B = 708 ,Monitor BG CPS
C = 2746°000.00 ,Monitor CPS per uCi/ml F = 2 ,Conserv, Factor

A includes measured “zelscted’, other’ nuclides and gaszes but excludes:
$r-389, 3r-9%9, H-3, Fe-SS, P-32

L

8)Estimated conc. of meas. nuclides at point of release CuCizmld: 2.24%E-9

9 yndiluted concentration meets 10CSRIB limits.
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Isotope
Xe-133
Ce-144
Tc=-99m
Ce~-141
Kr-88
Xe-=1233m
Xe-13S
Np-239
Kr=2Sm
Cr-51
I-131
Kr=-87
Xe-138
Z2n=-6%m
W=-187
F-13
I-133
Ba-1442
As=-78&
Cz-134
Cs-137
Mo-99
Zr=97
2r-95
Nb-35
I-132
fo-S3
n-54
Ag=112m

2n=-6%

W.Body
0.208E+99
0.00E+20
8., 00E+24
9.00E+00
0.00E+00
@.00E+002
0.08E+00
0.90E+00
9.00E+00
0.00E+00
Q.88E+00
@.00E+00
9.00E+98
0.0B8E+20
8.22E+28
0.080E+00
9.00E+0D
Q. 30E+90
Q.98E+90
3.80E+0A
2.7SE-0S
9.080E+909
2.00E+50
9.00E+80
0.90E+00
0.30E+30
@.00E+00
9.00E+08
8.00E+20
0.00E+00

FIGURE 1-3 (CONTINUED)

ESTIMATED DOSES

Bone
Q.00E+00
3.00E+20
9.00E+20
8.00E+00
9.00E+20
Q.90E+00
9.90E+00
9.00E+80
0.00E+00
9.00E+08
9.00E+38
0.00E+98
Q.00E+00
9.0BE+00
Q,00g+Q0
0.00E+20
9.00E+90
g.00E+989
9.90E+00
9.080E+00
3.98E-0S
9.00E+00
9.90E+00
2.,00E+00
9.00E+99
0.0Q0E+00
0.00E+90
3.00E+28
0.C9E+80
3.30E+89

Liver
a.080E+28
8.00E+09
0.00E+00
9.00E+00
0.00E+00
Q,90E+90
8.0BE+00
9.88E+00
2.00E+00
0.08E+20
2.90E+00
@.90E+09
8.00E+003
9.08E+00
9.29E+29
8.00E+03
9.00E+00
2.B0E+00
0.00E+202
0.00E+a0
4,.20E-AS
0.80E+20
Q.90E+20
0.00E+20
@.00E+20
8.00E+00
0.80E+20
@.90E+00
&. 08E+20
9.230E+00

THIS BARTCH,

Thyroid

9.00E+00
0.00E+00
3.00E+00
0.00E+00
8.00E+00
8.00E+00
9. 00E+00
0.08E+20
0.90E+20
0.00E+00
9.00E+20
2. 00E+30
0.90E+00
8.00E+0@
@.00E+00
9.00E+80
9.00E+00
9. 00E+00
9.90E+00
8. 00E+00
9.20E+00
3.06E+00
9.00E+20
0.00E+00
0.90E+20
2.08E+20
9.00E+00
9.20E+00
0.00E+00
8. BOE+aH

MREM

Kidney
9.00E+30
2, 08E+96
Q.0808E+20
9.008E+00
2.00E+28
@.00E+90
2.90E+80
9.00E+20
a.00E+30
2.00E+90
2.00E+80
9.20E+20
9.00E+20
B.08E+23
B.8dI+80
Q.90E+a8
Q.008E+438d
9.908E+90
2.20E+30
2.08E+920
1.42E-935
2.08E+00
2.90E+39
2.90E+39
9.00E+30
9.90E+30
Q.00E+30
2.00E+00
2.038E+90
@.98E+90

Lung
9.090E+00
8.00E+Qa
0.20E+00
9., 80E+20
9.00E+88
8.08E+00
0.00E+00
0.00E+020
A.00E+00
8.00E+00
9.0BE+00
0. 08E+00
Q.R30E+04
B.80E+0D
0.0B0E+00
Q.00E+00
0.00E+10
0.Q0E+089
9.00E+04
B.00E+00
4.75E-06
3.00E+90
0.00E+286
0.00E+00
@.00E+29
0.080E+98
0.B0E+00
0. 08E+028
0.00E+09
8.00E+20

GI-LLI
0.93E+00
0.90E+20
2. A8E+08
9.90E+00
3.90E+20
9.20E+08
@,90E+00
2.90E+00
@.38E+38
8.90E+00
9.00E+39
A.,9BE+08
2.,03E+00
A.30E+08
9.20E+90
0.99E+04
Q.08E+20
Q. 98BE+00
3.908E+a20
Q,30E+52
8.1SE-97
Q.933E+00
8. 00E+92
Q.08E+020
2.903E+08
9.90E+29
0.90E+00
9.00E+39
8.9BE+20
3. 30E+00



FIGURE 1-3 (CONTINUED)

1-139 0.00E+D0 O,.00E+PP 0O.00E+00 O.00E+00 ©O,00E+P0 0,00E+90 0,00E+00
Fe-59 0.00E+Q3 9.00E+00 0.00E+90 ©.00E+0Q O,.00E+00 O.00E+00 0.00E+09
Co-5@ 0.00E+00 0.00E+00 O.00E+Q0 O0.00E+P0 0O,.00E+90 0.0Q0E+09 0.00E+00
Cu-c4 0.00E+00 0O,00E+90 0Q.00E+0D 0O,.Q00E+00 ©O,00E+00 -O.80E+00 0.00E+00
Na-24 0.00E+00 0,.90E+90 9,.90E+00 0,.00E+00 ©O.00E+00 0O.0DE+00 0,00E+29D
La-140 0.00E+09 0.00E+90 O.00E+00 0O.00E+90 9.00E+00 0.00E+93 0J,00E+00
Mn-S¢& 0.00E+00 O0.00E+90 0O.Q00E+0Q O,.00E+90 ©O.00E+90 0.00E+00 0.,00E+0H
Sr-89 1.17E-09 4.09E-0S 0O.00E+00 O.00E+00 0O,.00E+00 0.00E+00 6£.S6E-09
Sr-290a 0.0NE+Q80 0O.0DE+920 0.00E+00 9D.00E+00 ©O.00E+00 0O.00E+00 @,00E+00
H=3 1.37E-87 ©.00E+98 1.37E-97 1.37E-87 1.37E-87 1.37E-07 1.37E-07
Fe-SS 0.00E+00 O0.00E+9D 0,.00E+00 O.00E+990 ©O,.00E+90 0.00E+Q0 0.00E+00
P-32 0.00E+00 0O.00E+0® ©.Q0E+00 O.00E+9D 0O,.DBE+Q0 O.00E+0O 0,0BE+20
Total 2.76E-95 3.0%9E-0S 4.21E-95 1.37E-O7 1.44E-25 4.8%9E-06 9,58E-07
Cumulative dose this YEAR (includesz estimate for this batch):

Whole body S.77E-02 mnrem Percent of Tech Spec Limit: 1,92E+00

Bone 4,.40E-22 mrem Percent of Tech Spec Limit: 4,408E-91

Liver 7.86E-92 mrem Percent of Tech Spec Limit: 7.86E-01

Thuroid 2.21E-93 mrem Percent of Tech Spec Limit: 2.81E-82

Kidnsy 2.71E-82 mrem Percent of Tech Spec Limit: 2.71E-61

Lung 8.36E-03 mrem Percent of Tech Spec Limit: 8.36E-02

GI-LLI 6.19E-93 mrem Percent of Tech Spec Limit: 6.1%E-82
Cumulative dose this QUARTER (includes estimate for this batch):

Whole body 4.42E-902 mrem Percent of Tech Spec Limit: 2,.3SE+00

Bone 3.36E-82 mrem Percent of Tech Spec Limit: 6,.72E-81 |

Liver 5.93E-62 mrem Percent of Tech Spec Limit: 1,20E+20 .

Thyroid 1.836E-94 mrem Percent of Tech Spec Limit: 3,73E-03

Kidnsy 2.02E-92 mrem Percent of Tech Spec Limit: 4,.06E-81

Lung 6.4TE-G2 mrem Percent of Tech Spec Limit: 1.29E-01

GI-LLI 3.6Z3E-83 mrem Fercent of Tech Spec Limit: 7.27E-02
Projected cumulative dosze this QUARTER (includes estimate for this batch)!

Whole body 4,.S2E-9Q2 mrem

Eone 3.43E-92 mrem

Liver 6. 12E-02 mrem

Thyroid 1.91E-04 mremn

Kidney 2.0TE-92 nrem

Lung 6.51E-92 mrem

Gl-LLI 3.72E-92 nrem

Cumulative measured activity this YEARR (includes estimats for
4.A%9E-02 Curies, excluding H-2 and dizzolued Qases

this batcho?
EATCH® 4S8 DATA SUCCESSFULLY STORED

SPECTRUM STORED AS: LRMW2
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FIGURE 1-4

~ PLANT E.I. HATC BATCH NO.
' LIQUID RKETK'Tﬂ DISCHAR CB PERMIT UNIT §
TANK TO BE RELEASED DATE
REASON FOR NECESSITY OF DISCHARGE s ity -
RECIRC. START TIME SAMPLE TIME RECIRC. DURATION MINUTES
I. LABORATORY ANALYSIS
(1) MEASURED RADIONUCLIDE CONCENTRATION + B * .BE uCi/ml
(2) CALCULATED LLD LIMIT CONCENTRATIONS 'y uCi/ml’
(3) CALCULATED MPL RATIO: T (Ci/MPCi)
(4) MINIMUM DILUTION FLOW RATE GPM
(S5) MAX. CALCULATED TANK DISCHARGE RATE: (SEE SEC. F.4.q9) GPM
(6) SPECIFIED TANK DISCHARGE RATE: b3 (5)/2 GPM
(7) RADWASTE MONITOR TRIP SETTING: CcP3
A = Ge(Li) (1) uCi/ml B = MONITOR BG CPS
C = MONITOR CP3 F = CONSERV\TIVE
PER Ge(Li) uCi/ml FACTOR
MONITOR ALARM SETPOINT CP§) = (CXAXPF) +8B + 3 /B
COHPLETED BY DATE
COMPOSITE LITER STORED T
(INITIALS) LAB FOREMAN APPROVED
(8) RADWASTE MONITOR MAX. CPS TO BE WITHIN 10 CFR 20 LIMITS.
: CXAX (62+§4]
(6) (3) cpe pH

II. OPERATIOQNS

C | .

(9) LIQUID RADWASTE MONITOR TRIP SET AT: CPS
(10) CONFIRMED DILUTION FLOW RATE GPM
(11) VALVE LINEUP CHECKED AS PER HNP-

TANK DIS. INTEGRATOR | LIS. RATE |DIL. TOTAL | RIVER EL. |MONITOR
DATE { TIME | LEVEL -$% RDNG. GPM GAL FT. CPS
- «
START
END *n

: COMPLETED BY Im’ra I
MIN. _GAL.

DURAT ION “TOTAL
RELEASE

HIFT FOREMAN APPROVED 1 1

* @ 10 MIN AFTER START
#% AFTER FLUSHING

III.LABORATORY

(12) TOTAL TANK VOLUME DISCHARGED GAL. X 3,78¢ ml

(13) TOTAL ACTIVITY DISCHARGED (1) X (12) uCi

(14) RIVER FLOW RATE (FROM FSAR 2.4-6) CFsS
COMPLETED BY IDATE

LAB FOREMAN APPROVED
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FIGURE 1-5a

Ligquid Radwaste Data Co$p|13t\on for Reg. Guide 1.21 Rezcr-

E.

Quarter 1,
Batches

Meazured
7.25E-04
2.03E-04
9,.08E+00
9.00E+80
1.02E-03
1.36E-02
9.00E+09
1.33E-0S
1.28E-94
2.40E-04
9.00E+20
3.008E+00
1.24E-22
1.326E-02
2.%2E-0S
9.97E-07
2.38E-0S
1.3%E-94
9.00E+0QQ
8.38E-05
2.92E-94
1.62E-8S
3.79E-03
3,00E+AQ
2.43E-95
2.62E-93
5.00E+20
2.28E+00
1.32E-94
Q.30E+88
8.28E-94
1.58E-06
4,34E-092
Q.20E+2A
4.20E-95
A.,03E+20
a.30E+924

B.90E+00

S.21E-82

S.10E-82
3.00E+00
{.19€-03
2.45E-02
9,308E+08
9.,00E+80
9.00E+RD
2.27E-B3
2. 9%E~-06

8.39€-02

Error
6.98E-0S
7.02E-06
3.00E+00
3.,90E+90
3.652E-08S

.7T1E-2S
0.00E+290
@.99E+09
6.36E-06
6.2%E-08
3.90E+009
9.00E+20
2.9%94E-0S
4,32E-0S
9.1%E-@8
1.38E-06
4,13E-06
S5.83E-286
0.00E+00
4.18E-86
8.34E-026
1.24C~-086
4.41E-85
3.A0E+20
3.59E~-86
2.42E-0S
3.30E+00
9,00E+00
5,09E-06
8.00E+90
1.31E-8S
2.38E-0O7
1.19E-89
A,00E+G2
1.54E-35
A, 10E+319
3, 30E+a8
9.30E+Q0

1.20E-84

8.73E-9S
8.090E+00
4,.8S5E-05
3.94E-09S
A.93E+28
A.80E+00
9.00E+30
1.50E-24
2.63E-97

1.92E-04

I.

Total Activity (Curies)

1981
1 thru

High LLDs

2.098E-8S
*

2.00E+00

*

*
5.08E+Q8
-

* K K K

-
@.0908E+08
0.00E+23
9.00E+28

-

*

*

-
3.00E+20
9.090E+0D

*
0.9BE+29

*
8.09E+00

9.90E+020
*

* ok K K ¥ &

*
9.00E+08
9.00E+29
3.,90E+88
0.88E+v

2.80E-0S

0.20E+Q8
3.20E+20
Q.00E+30
9. 00E+29
2,90E+90
Q.09E+39
9,.30E+H0
3.00E+00
5.90E+20

0.20E+20

Hatch Nuclear Plant

189

Total
7.45E-04
3.083E-24
2.090E+20
9.90E+809
1.02E-02
1.36E-82
D.00E+80
1.33E-0S
1.22E-94
2.42E-94
2.00E+98
A.20E+90
1.24E-902
1.36E-82
2.92E-85
2.97E-07
2.98E-85
1.3%9E-024
9.8BE+882
3.86E-8S
2.92E-904
1.62E-8S
3.79E-03
8.00E+38
2.48E-05
2.62E-803
a.8BE+30
0.08E+90
1.82E-84
2.008E+80
8.28E-94
1.58E-@6
4.94E-27%
Q.Q3E+30
4,.3BE-a3S
2,00E+32
3.88E+00
Q.28E+20

5.01E-82

S.10E-92
9,08E+29
1.19E-83
3.4SE-02
3.08BE+2D
3.,9BE+00
2,a8c+a0

3

£

O O

R “
2. 27E~9:

2.9%€-0

.

8.8%E-a2

17

Quarter 2, 1981
Batches 190 thru 390

Measured Error High LLDs Total
8.93E-905 2.13E-95 0.00E+@9 8.93E-8S
S.40E-25 1.5SSE-0¢6 * S.40E-35
0.00E+0D 0.0NE+9PB 9.00E+00 9.dBE+a0
9.00E+00 9.90E+90 * 2.308E+22
5.18E-85 3.0%E-98 * 6.18E-9S
S5.37E-04 1.06E-9S 9.090E+02 S.37E-04
2,00E+20 0.00E+20 * 3.80E+90
9.00E+90 0.00E+28@ * 9.38E+30
2.20E+900 9.00E+90 - @.05E+90
Q.80E+20 A.58E+90 * 9,38E+99
9,.00E+99 2,.00E+9D * 9, 30E+98
9,00E+99 9.00E+920 * a,08E+20
2.21E-82 4.8T7E-GS 9.920E+98 2.21E-82
2.61E-902 S.S6E-95 9.00E+29 2.51E-92
8.65E-05 2.53E-0S 0.00E+03 2,85E-0S |
G 9YE+290 9.9B8E+00 * 2.00E+28 |
S5.34E~-0S 4.17E-06 * $.84E-95 |
2.74E-94 3,.03E-06 * 2.74E-04
9.20E+030 9Q.20E+B0 * 9.00E+20
6.48E-95 2.74E-95 9,00E+Q3 £,42E-aS
4,98E-94 1.11E-0S 9.00E+03 4,98E-04
2.21E-85 3.04E-96 * 2.21E-8S
7.98E-93 5,.93E-9S ©.9QE+99 7.98E-43
0.08E+20 9,00E+00 * a.02E+98
0.90E+98 9,00E+23 9.929E+39 3,.30E+a0
4,.3%9E-32 3,99E-9% A,00E+00 4,3%E-83
9,00E+92 0.00E+30 * 9.00E+30
B,.00E+33 2,98E+00 * a,30E+09
9.00E+03 9.20E+20 * 9,003E+90
f.38E+230 9,00E+H9 * 9.30E+00
6.,03E-9%5 4,28E-98 * £.93E-35
2.81E-38 7,TEE-97 - 2.561E-986
Q. 00E+DD 9.00E+20 * A.99E+24
4,13E-05 1.42E-98 - 4.10E-a38
Q,00E+03 @, I0E+00 2.02E+00 9,80E+90
Q.08C+30 9, J3GE+Q3 9, 00E+D00 9, 20E+89
S§,32E-92 A,24E-93 9.90E+0@ §,92E-A2
2.00E+9Q 9,930E+00 9, 30E+Q4 A, A0E+280
1.22E-31 A,24E-92 Q.H0E+90 1,22E-91
4.26E-94 1,.22E-0S 0.00E+00 4,.36E-04
B.00E+00 O,90E+00 0,00E+20 3, 20E+09
B.00E+93 O,00E+90 J,93IE+00 Q,00E+39
9, 33E-94 T.3%E-9¢ Q.99E+28 2, 13E-94
1.21E-9% 3.5S1E-9€ 0.00E+92 1,31E-85
3, 99E+00 Q,.Q0E+00 2,00E+09 2,Q0E+00D
A,00E+00 9,00E+98 2, 90E+30 O.080E+09
S,20E-24 7.32E-9S 9,22E+00 S,.20E-94
Q.A0E+00 Q,00E+99 9,0CE+20 3, I2E-20
1.%0E-92 7V 4TE-95 9.090zZ+93 1. *3E-32

UNIT 1



Xe-13
Kr=282

“r -
AE ™=

23m

Xe=139

Kr=3%
Kr=37
Xe=13

Total

« o

m

2

2

(S e

FIGURE 1-5b

Liquid Radwaszte Data Comprlation for Reg. Guide 1.21 Repor’

E.

Quarter 1,
Batches

Measured
2.920E+20
3,.42E-026
Q.00E+00
2.0RE+00
1.77E-04
4,50E-04
9.90E+08
9.00E+00
3.99E-05
9.030E+08
3,03E+00
S.S1E-86
1.21E=03
1.59E-03
1.73E-09
0.a3E+@0
1.79E-84
4,40E-04
2.00E+80
3,74E-G4
3.53E-94
2.71E-06
5.24E-0G2
1.38E-906
1.16E-8S
2.8SE-03
2.00E+90
2.13E-04
A,03E+28
A.00E+Q8
4.5S3E-0%5
2.72E-95
2.28E=-96
0. 90E+Q0
O, A0E+2R

3, 3AE+00

1,41E-02

2.92E-03
Q. J0E+Q0
T.B2E-88
2.78E=-03
3,00E+008
8,98E+89
a.30E+00

6.72E-8B3

regquirement

Error
9.00E+20
1.23E-06
9.00E+00
3.00E+00
1.S7E-0S
7.08E-96
2.00E+39
9.30E+00
2.72E-96
A, AAE+00
2.00E+20
9.88E-97
1.06E-95
1.38E-05
7.87E-95
0.900E+a9
9.31E-858
3.64E-08
9.20E+80
1.94E-0%
7.42E-95
£.54E-G7
4,20E-35
«S1E-27
ATE~-G8
32E-A2S
LBGE+20
L21E-35
LBRE+04
GRE+1D
+11E-26
. A4E-Q7

AEE-B8

11E-8%

. ARE+2G

o D S P e WO D S R

0y
.

8,.,THE~-04
Q.22E+99
1.72E-96
1.19E-85
3.2ac+0a
3.20E+90
3, A3E+00

8.7BE-24

I.

Total Activity (Curies)

9.30E+28

A.a2E+QD
J.A0E+22
9.00E+a9
9,a0E+2Q
9,00E+a93
Q,30E+20
2,00E+98

3.20E+92

in Tech Spec

Hatch Nuclear Plant

1981
1 thru 253
High LLDs Total
3.00E+88 0,00E+00
* 8.438E-06
9.00E+Q0 9.00E+00
* 9.90E+00
* 1.77E-04
9.00E+90 4,60E-04
* 3.20E+09
- 2.00E+092
* 3.99E-05
- 9.80E+20
* @.00E+02
* S.S1E-96
A,.90E+9H 1.21E-92
Q,30E+99 1,S53%E-a3
Q.90E+0Q 1.73E-2S
- 9., J0E+38
- 1. 73E-44
* 4,40E-24
* 9.90E+20
0.00E+09 9,T74E-04
A,03E+20 2.S3E-94
* 2.71E-8s6
9,30E+9Q 6,.24E-¢"
* 1.28E-98
@,a0E+00 1 (6E-OS
0.90E+00 2.95E-23
* 9.08E+08
* 2.13E-84
* 0.90E+20
- A.90E+920
- 4,53E-9095
¥ 2,7T2E-a¢€
# 2« 28E-98
9, 099E+0Q T, PSE-0S
2.00E+90 0.00E+9H
3, A0E+Q0 9, I0E+L0
3.00E+00 2,00E+Q0

1.41E-82

]

. 92E-83
. BBE+QE
.B3E-96
« 7T2E-D3
. ABE+0H
, AL <20
L BAE+29

M

DOl S OO

oo

Dl
-1
r
m
1
@
L

18

UNIT 2

Quarter 2, 1981
Batches 254 thru 458

Measured Error High LLDs Total
3.47E-04 2.16E-05 0.80E+900 3.47E-04
6.15E-85 1.33E-98 - 6.15E-95
9.00E+90 0.00PE+90 0.0Q0E+00 0O.080E+20
9.00E+28 0.90E+00 * 2.00E+32
3.72E-94 2.21E-@S - 3.7ZE-04
1.232E-95 1.46E-05 O.00E+0QD 1.93E-85
3.90E+00 9.00E+90 * Q.30E+20
2,80E+90 9,00E+90 * @.088E+98
1.15E-94 S.06E-08 * 1.15E-04
1.4TE-2S 1.S52E-A28 * 1.47E-2S
A.90E+93 2.99E+0Q * 9.30E+28
S.2<E-v& 1.18E-98 * S.28E-95
3,32E~-02 2.09E-05 9.00E+09Q 3.92E-93
4,5S3E-92 2.12E-0S Q.00E+90D 4,5%E-93
3, 30E+00 9,908E+00 9.09E+30 0.00E+09
A.90E+92 9.0B8E+08 * 3.,30E+08
2.34E-0%5 2.51E-09¢6 * 2.84E-05
S, 12E-95 2.41E-086 * 9.12E-85
0,29E+909 9,00E+90 * 9,00E+20
1.70E-94 4,73E-06 O,.090E+50 1,7BE-D4
1,3TE-Q4 5.24E-0F @A,00E+90 1,97E-94
0.00E+2Q 9.Q0E+A0D * 9.90E+00
3.94E-02 3.25E-Q5 0.Q0E+90 3.04E-03
1.3TE-96 8.59E-97 - 1.37E-086 |
2,34E-06 1.14E-986 0.00E+02 3,34E-95 |
2.90E-93 1. 77E-05 0.00E+08 2.090E-23
1.14E-04 4,22E-8S * 1.14E-94
3.35E-92 1.5SE-0S * 3.35E-03
3.90E+90 9.90E+090 * 9.00E+0Q
2,9BE+09 9.98E+08 * 0.903E+980
T.94E-Q€ 1.76E-0E * 7.24E-08
3,20E+30 9,00E+900 * a.,20E+98
5,.00E+090 2A.00E+20 * 0.30E+00
3. A0E+00 9, 30E+I0 9, 30E+00 O, 30E+-00
G, 30E+20 4, 30E+280 8, 30E+39 3,20F+0a
3, 39E-AZ S.14E-93 9, 00E+{ 3.A%E-A2

YQE+2S 2,20E+23 3, DOE+Y g, 30E+28
1.9%E-31 S.14€E-93 A,90E+29 1.92E-91
4.40E-04 1,.24E-05 0.090E+00 4,40E-04
Q.00E-00 2, 00E+0Q A, AQE+G2 9.I0E+0D
9.00E+00 9.00E+00 B.2IE+00 9,30E+00
S.23E-04 T.93E-0€ O,00E+Gd T.3ZE-04
Q.00E+08 0,00E+00 Q,00E+90 @,30E+D0
D.00E+00 O,A0E+03 9,.00E+00 9, JGE+20

4:E-@8

1.93E-92

2,.6%5E-09

1.42E-0%5



TABLE 1-la

E. I. Hatch Nuclear Plant UNIT 1

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1931

LIQUID EFFLUENTS-SUMMATION JOF ALL RELERSES

Unit Quarter Quarter |Est Total
1 2 Error %
A. Fission & activation products
1. Total release (not including H3, {
] ases,alpha) ci S.91E-92| 1.22E-91] 4.56E+A1
2. RAverage diluted concentration
during period uCisml 3.39€E-98| 6.89E-088
3. Percent of applicable limit % 3.25E+08| 3.44E-91
B. Tritium
1. Total release 1 Ci S,37E+00] 1.94E+09]| 3.23E+91]
2. Average diluted concentration
during period uCisml 2.64E-06| 1.106E-a38
2. Percent of applicable Jlimit % 1.21E-01] 3.66E-02
C. Dissolved and entrained gases
1. Total release Ci 3.89E-92| 1.90E-93| 1.00E+a2|
2. Average diluted concentration
during period uCisml 6.02E-08| 1.08E-A9
3. Percent of applicable limit % 1.51E-01]| 2.69E-83
D. Gross alpha radiocactivity
I 1. Total relesaze [ % Ci [ 1.17E-05] 1,52E-0S| 1.20E+82]

|E. Vaolume of wazts (prior to dilutiond] liters | 7.682E+06| 7?.32E+06] 1.00E+a1 |

[F. Volume of d1iuticn watsr used [ Viters | 1.47E+0%9] 1.76E+02] 1.60E+A2]



E. II

TRBLE 1-1b

Hatch Nuclear Plant

UNIT 2

EFFLUENT AND WASTE PISPOSAL SEMIANNUAL REPORT 1981

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Unit | Quarter Quarter |Est Total
l 1 2 Error %
A. Fission & activation products
1. Total release (not including H3,
gases,alpha’ Ci 1.41E-02| 1.99E-91]| 4.62E+81
2. Average diluted concentration
during period uCi- ml 6.67E-99| 3.81E-88
3. Percent of applicable limit % 9.15SE-82| 8.93E-82
B. Tritium
1, Total release Ci 2.40E+00| 2.S8E+99| 3.12E+01]
2. Average diluted concentration
during period uCisml 1.13E-05| 2.0A8E-8¢
3. Percent of applicable limit % 3.73E-02| ©5.394E-22
C. Dizszsolved and entrained gases
1. Total release Ci 6.726-03] 1.023E-983[ 1,11E+82]
2. Rverage diluted concentration
during period uCi ml 3.17E-909| 3.28E-19
1. 3. Percent of applicable limit % ?7.94E-02]| 2.97E-A3
D. Gross alpha radiocactivity
| 1. Total release | Ci [ 1.80E-A7| 2.4SE-9&| 1,208E+92 /|
[E. Volume of waste (prior to dilution)| liters | 3.26E+86]| 6,34E+05] 1.00E+a1 |
TF. Volume of dilution water used [ Titers | 2.11E+03] 1.23E+03[ 1.60E+82]

20



TRELE 1-2a

E. I. Hatch Nuclear Plant UNIT 1
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981
LIQUID EFFLUENTS
CONTINUQUS MODE BATCH MODE
Nuclides Released Unit Quarter Guarter Quarter Quarter
1 2 1 2
Ce-144 £, 7.29E-94| 3.93E-05
Tc=-99m Ci 3.03E-94| S.48E-AS
Ce-141 Ci B.00E+00| A,00E+00
Np-2393 Ci B.00E+A38 | 9,080E+80
Cr=31 Ci 1.92E-02| &5, 18E-85
I-131 G 1.36E-82] S.97VE-24
2n-69m A} 9.ARE+BB | O,B0E+88
W=-137 Ci 1.33E-95| 9.V06E -390
F-18 Ci 1.23E-94! 0.00E -
1-133 Ci 2.40E-34| A,B0E+00
Ba-148 Ci 9.30E+00 | 93.0RQE+84
As-76 Ci Q.90E+80| 9.0BE+30
Cs-134 C 1.24E-92| 2.21E-82
Cs-137 Ci 1.36E-92] 2.61E-02
Mo=-99 Ci 2.92E-85| 3.65E-095
2r-97? Ci 9,.97E-07| 9.98E+08
Zr=9%5 Ci 2.98E-95| 5.84E-85
Nb-95 Ci 1.39E-04| 2.74E-04
1-132 Ci 3,90E+88| O.0BE+90
Co-58 g 8.26E-85| 5.48E-85
Mn=-54 ch 2.92E-34| 4,98E-24
Ra=-118m Ci 1.62E-05| 2.21E-0S5
Zn=6395 Ci 3.79E-93| 7.98E-83
1=-139 Ci 9.00E+03| B.00E+09H
Fe-59 [ 2.48E-25| 9B.90E+09
Co=-£0 Ci 2.52E-03| 4.39E-83
Cu-54 Ch A,.80E+00| 9,A80E+90
Na-24 Ci 3.30E+0B| 9,B86E+30
La-149 C 1.52E-34| 9.00E+00
Mn=-56 Ci 8.38E+90| A.98E+98
Cz-136 o S.23E-94| 5,08E-4S
C3-138 Ci 1.58E-86| 2.61E-06
Rb=33 Ch 4.34E-39| 9.QABE+0A
Ni-&%S C Q.30E+2Q| 4, 13E-0%
Sr-39 Ci 4.30E-aS! A.00E+430
Sr=-30 £ R, 90E+0a| a,A8E+08
Fe-S%5 Ci B.20E+06 | S.32E-a2
P=-32 Ch 3, ARE+0D | o9, 0B8E+0Q
Total for period (abouvel | Ci | | S.01E-02| 1.22E-91]
Xe=-133 Ci S.i10E~-82| 4.36E-49
Kr-38 Ci J.AQE+B| O, NOE+DA
Ae=123m £ 1.19€E-92| ©.A0E+88
Re-139 = 3.45E-02] 9,33E-94
Kr=3%5m Ci A, 00E+9A| 1,31E-25
Kr=-87 Ci Q.30E+08 | a,.08E+09
Xe=-138 Ci F.O0E+QD | 3, 00E+00
Xe=131m Ci 2.27E-93| S.20E-14
Xe=135m Ch 2.35E-96| B.00E+90




TAELE 1-2b
‘;\‘ E. I. Hatch Nuclear Plant UNIT 2
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981
LIQUID EFFLUENTS
CONTINUOUS MODE BATCH MODE
Nuclides Released Unit QAuarter Quarter [ Quarter Quarter
1 2 1 2
Ce-144 Ci 9.30E+3Q| 2.47E-04
Tc=99m Ci 8.48E-0¢6 6.XSE‘B§¢
Ce-141 Ci B.00E+AB| 9.02E+59
Np-239 Ci §.0908E+0Q| 9,908E+939
Cr=-S1 Ci 1.77E-84| 3,.72E-94
I-131 Cci 4,60E-04| 1,.92E-4S5
- Zn=-63m Ci 3,30E+00 | 9,30E+80
1 W=187 Ci 9.0BE+00| 0.00E+00
F-18 Ci 3.9%E-05| 1.15E-84
1-133 Ci A.00E+80| 1.47E-9S
Ba-140 Ci 3,08E+9a| A,230E+80
Re-76 Ci S.51E-96| S.28E-86
Cz-134 Ci 1.21E-03] 3.22E-83
Cs-137 Ci 1.59E-83] 4.5%E-03
Mo-39 Ci 1.723E~-85]| B,089E+00
ar=27 Ci 3.,30E+20| 0,A0E+u0
2r=9% Ci 1.79E-34| 2.34E-8S
= Nb=-95 Ci 4,40E-24| 9.12E-8S
i *}- 1-132 Ci 9.00E+G0| 9. 90E+Ad
Co-58 Ci 9,74E-24! 1,7BE-94
Mn-54 Ci 3.5°E-04| {.37VE-04
Ag-1168m Ci 2.7T1E-96| A,.98E+04a
Zn=-65%5 Ci S.04E-03| 3.84E-22
I-13%5 Ci 1.38E-06| 1.37E-88
Fe-S59 Ci 1.16E-85| 3.94E-06
Co-50 Ci 2.95E-03| 2.00E-33
Cu-64 Ci A,00E+00| 1.14E-04
Na-24 Ci 2.13E-94| 3.3SE-03
La-140 (= 3,.30E+Q03| A,80E~A1
Mn=55 Ci A, 30E+G0| 9, 0GE+0H
Cs-1326 Ci 4,53E-85| 7.,34E-08
Cs-138 o Ci 2.72E-95| Q.90E+90
Rb-58 Ci 2.28E-9%| 9A,A0E+0H
Sr=39 £ 7.38E-Q5| 9a,30E+aH
Sr-982 i 3, 30E+00 ! 3, ARE+A0
Fe-55 Ci Q.30E+90| 3.33E-92
pP-32 Ci 0.88E+a0 | 9, 93E+a0
I  Total for periond (aboue) | L [ 1.41E-02] 1.8%E-a1|
Xe=-133 C 3,32E-93| 4.40E-a34
Kr-33 Ci 9.00E+0A| O, QRE+d0
He=-133m Ci T.A3E-06| B.00E+08
*L Xe=-1395 =3 2.73E-92| S.88E-94
. Kr=3%m Ch R, NRE+03) | J,30E+08
(=37 1 0, 00E+00 | 8, A0E+AD
Xe-138 Ch 3,008E+90| 1.43E-02
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GASEOUS EFFLUENTS

2.1. REGULATORY LIMITS

a. (1) The release rate limit of nroble gases from the site
. shall be:

I Qjs [1.9 Es+ 1.0 '1?:3] +Qiy 11 EBs + 44 EB] <1
where Qg = Total release rate from main stack for both Units
in Ci/sec (elevated release)

Qy = Total release rate from vent in Ci/sec (ground release)

i = The individual nuclide n = total nuclides

Es = The average gamma energy per disintegration

EB = The average beta energy per disintegration

(2) The release rate 1limit of all radioiodines and

radioactive materials in particulate form with half
lives greater than eight days, released from the site

to the environs as part of the gasecus wastes, shall be.

1.0 X 105 Qps + 1.5 x 105 Qpv < 1

Where Qpg = Total release rate from the main stack
for both Units in Ci/sec (as elevated
release)

Qpv = Total release rate from vents for both Units

in.Ci/sec (ground releases)

b. (1) The average release rate of noble gases from the site
during any calendar quarter shall be:

i - . = -
I Qis L}Z Eg + 3.0 Eé} + Qjy (66 Eg + 140 Eg; <1
i +n -~ i3
(2) The average release rate of noble gases during any 12
consecutive months shall be:
I Qjs |24 Es +6.1Eg +0Q, [130 Es 270 Bg! <1

[N

+n
(3) The average release rate of all radio iodines and
radioactive materials in particulate form from the site
with half lives greater than eight days during any
calendar quarter shall be:
1.3 X 106 ops + 1.9 x 107 Qpv < 1

(4) The average release rate of all radio iodines and
radiocactive materials in particulate form from the site
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C.

with half lives greater than eight days during any
period of 12 consecutive months shall be:

2.6 X 10% gps + 3.7 x 107 Qpv <1

(5) The amount of Iodine - 131 released during any calendar
quarter shall not exceed 2 Ci/reactor.

(6) The amount of Iodine - 131 released during any period
of 12 consecutive months shall not exceed 4 Ci/reactor.

Should the conditions of 2.1.3¢c (1), (2), or (3) listed
below occur, the licensee shall make an investigation to
identify the causes of the release rates, define and
initiate a program of action to reduce the release rates to
design cbjective leveis listed in subsection 2.1 of the
HNP-ETS and report these actions to the Commission within 30
days from the end of the quarter during which the releases
occurred in accordance with section 5.7.2.

(1) If the average release rate of noble gases during any
calendar quarter is:

- T
I Qjs @7 ES§ + 12 Eg;, + Qjy [260 Eg+ 540 Eg| > 1
i* n -

d.

n
.

(2) If the average release rate from the site of all radio
iodines and radioactive materials in particulate form
with half 1lives greater than eight days during any
calendar quarter is:

5.0 X 196 gps + 7.2 x-107 Qpv > 1

(3) If the amount of Iodine - 131 released during any
calendar quarter is greater than 0.5 Ci/reactor.

The post-treatment offgas monitors shall be operating aind
set to alarm and to initiate the automatic closure of the
waste gas discharge valve prior to exceeding the limits
specified in Section 2.l1.3a above. The operability of the
automatic isolation valve shall be demonstrated quarterly.

If the post-treatment offgas monitor is not operating, a
shutdown shall be initiated so that the reactor will be in
the hot shutdown condition within 10 hours.

If the release rate of noble gases measured at the

pretreatment monitor exceeds 260,000 wuci/sec for a period
greater than 48 hours, notify the Commission in writing
within 10 days, identifying the causes of activity and in
accordance with section 5.7.2.

The reactor containment for each Unit shall be purged
through the standby gas treatment system for that Unit.
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h. (1) Potentially - explosive gas mixtures of hydrogen and
oxygen contained in the offgas s stem down.tream of the
recombiners shall be continuoisly monitored during
reactor power operation for hydrogen concentration.
The hydrogen gas monitoring system shall provide alarms
locally and in the control room at a set point of 4%
hydrogen concentration by volume. At least one
continuous gas monitoring system and its associated
alarm system shall be operable during reactor power
operation. If both of the hydrogen gas monitors or
ooth of the associated alarm systems are inoperable,
reactor operation may be continued for a period of time
not to exceed 2 weeks, provided that either (a) grab
samples are taken and analyzed for hydrogen
concentration once every 4 hours, or (b) using a
temporary hydrogen gas analyzer installed in the offgas
system 1line downstream of the recombiner, hydrogen
concentration readings are taken and 1logged every 4
hours.

(2) The hydrogen concentration in the offgas system
downstream of the recombiners shall not exceed 4%
concentration by volume. If at any time during reactor
power operation, it is determined that the hydrogen
concentration limit is being exceeded, action shall be
initiated within 4 hours to return the hydrogen
concentration to within the prescribed limit. If the
hydrogen concentration is not reduced to less than 4%
by volume within 24 hours, the offgas system flow shall
be stopped.

(3) The installed hydrogen_monitoring systems shall have
daily sensor checks, monthly functional checks, and
quarterly calibrations. The portable hydrogen gas
analyzer shall be calibrated immediately prior to
installation and shall be subject to daily sensor
checks, monthly functional checks, and quarterly
calibrations until removed from service.

& An unplanned or uncontroiled offsite release of radioactive
materials in gaseous effluents in excess of 150 Ci. of noble
gas or 0.02 Ci. of radioiodines in gaseous form shall be
reported to the NRC within 30 days in accordance with

section 5.7.2.

MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

laste ;e at Hateh is confined to four paths. Each o

these paths 5 continuously monitored for gas

concentration and each has an integrating type collection de
h

D U M

.
eo
vi

(o4

whi concentrates particulates and iodine for each seven day
period (Procedures are such that shorter collection times are
used where applicable to Technical Specification requirements).
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Each of these continuous samplers has a flow controller which
maintains sample flow within about a 10 percent range over each
seven day collection period. The offgas vent (elevated release)
and the reactor building vents have flow measurement devices
which continuously record the flow rate of the gas released
(accuracy of these devices are within 10% of the actual flows as
measured during preoperational testing). The recombiner building
vent flow on Unit One is conservatively assumed to be constant at
500 CFM. In addition to the gaseous, particulate, and iodine
relcase measurements ¢tritium, gross alpha and gaseous isotopic
measurements of each vent stream are conducted on a monthly
schedule.

After each calendar quarter (13 weeks) a summary oi waste gas
release from the four vents is compiled and as such is designed
to meet the requirements for preparation of the 6-month report as
specified in Regulatory Guide 1l.21. Unit one and two releases
were calculated together because the Tech. Specifications for the
two reactors are identical in this respect. The methods for

- compilation of the quarterly releases are as follows:

l. FISSION AND ACTIVATION GAS

The total curie release is determined from the continuously
reading gaseous monitors in addition to the wvent flow
recorders. Activity monitors and vent flow rate readings
are read hourly and input into the computer. From these
readings a daily release is calculated. The calibration
factors for the monitors are determined from the monthly
isotopics when sufficient activity allows or by injection

of a known amount of off-gas into the sample chambers. The
total curie release is calculated by the computer for each
of the individual nuclides released. This number_ is
multiplied by the average energy per disintigration (E vy &
Eg) along with the coefficients in the release limit
formula in our Environmental Technical Specifications. All
of the nuclides are summed and stored in their respective
data files until the end of the quarter. Then the comgputer
divides the sum of the nuclides by the seconds in the
quarter to determine the percent of the tech. spec. limit
released.

2. RADIOIODINE RELEASES

Iodine releases are determined weekly for I-131, I-133, and
I-135, for each vent. Where significant activity is not
measured MDA releases are calculated. Since <calculated
MDA's are below Technical Specification detectable
concentrations then 0 (zero) release is used for the we=ks
with only MDA values. Weekly releases are summarized with
the aid of the counting room calculator - computer system
and a quarterly total is prepared from the weekly
summaries. The percent Technical Specification for I-131 on
Table 2-1 is based on the quarterly Technical Specification
limit.
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PARTICULATE RELEASES

Particulate releases are determined weekly for each vent.
Where significant activity is not measured MDA release is
calculated. Since calculated MDA's are below Technical
Specification detectable concentrations, then 0 (zero)
release is used for weeks with only MDA values. Weekly
releases are summarized with the aid of the counting room
calculator - computer.

After each calendar month the particulate filters from each
vent are combined, fused, and strontium separation is made.
Since sample flows and vent flows are almost constant over
each monthly period the filters from each vent can be
dissolved together. Decay corrections are made back to the
middle of the quarterly collection period. Again the
counting room calculator - computer is used to aid in the
calculation of the Sr-89, 90 release. Where significant
strontium activity is not detected MDAs are calculated. The
percent of Technical Specification was calculated using
quarterly average equation.

GROSS ALPHA RELEASE

The gross alpha release is computed each month by counting
the particulate filters each week for gross alpha activity
in a 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.

TRITIUM RELEASE

Tritium samples are obtained monthly from each vent by
passing the sample stream from a cold trap immersed in a
liquid nitrogen or an acetone and ice mixture. 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. _ From the uCi/ml
tritium concentration, the grams water/£t3, and the vent
flow rates, the monthly tritium release is calculated for
each vent, and the-quarterly summary can be generated from
the monthly calculation forms.

Hatch has attempted to maintain all calculated MDAs as low
as possible by counting samples longer than what would be
normally practical. For example at this time all weekly
particulate and iodine counting times are 3000 sec and
strontium separations are counted for 100 minutes.

Regulatory Guide 1.21 requires that estimated total 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 8-day
release, and total tritium release.

"The total or maximum error associated with the effluent
measurement will include the cumulative errors resulting
from the total operation of sampling and measur~ment.
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 radicactive materials
released in liquid and gaseous effluents and solid waste."

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

1l Fission and Activation Gas Total Release was calculated from
process monitor readings. As 96.71% of this release was
from the main stack the MDA release values of the ground
level release points were insignificant to the total release.

Monitor Error in Calibration 50%
Vent Flow Rate 10%
Non-Steady Release Rate 20%

80%

r B I-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%

N Particulates with half-lives greater than 8 days release was
dominated by the MDA calculations for I-131 and Ba-La-140
hence the errors in the strontium determinations and gross
alpha had negligible affects on the estimated error in the
total particulate release:

Statistical Error at MDA concentration 60%

Countng Equipment Calibration 10%
Vent Flow Rates 10%
Vent Sample Flow Rates 10%
Non-Steady Release Rates 10%

100%

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:
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2.3.

3.
3.1

3.2

Water Vapor in Sample Stream Determination 20%

Vent Flow Rates 10%
Counting Calibration and Statistics 10%
Non-Steady Release 50%

90%

GASEOUS EFFLUENT RELEASE DATA

Regulatory Guide 1.2. Tables 1A, 1B, and 1C are found in this
report as Tables 2-la-c, 2-2a-c, and 2-3a-c.

Data is presented on a quarterly basis as per Regulatory Guide
l.zll

SOLID WASTE

REGULATORY SPECIFICATIONS

a. Measurements shall be made to determine or estimate the
total curie quantity and principal radionuclide composition
of all radioactive solid waste shipped offsite.

b. Solid wastes in storage and preparatory to shipment shall be
monitored and packaged to assure compliance with the
applicable portions of 10 CFR Part 20, 10 CFR Part 71, and
49 CFR Parts 171-178.

- I Reports of the radiocactive solid waste shipments, volumes,
principal radionuclides, and total curie quantity shall be
submitted in accordance with subsection 5.6.1 of the HNP-ETS.

SOLID WASTE DATA

- ——

Regulatory guide 1.21, Table 3 is found in chis report as Table
3-la, b.




TRABLE 2-la

s EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1931
-
GRSEQUS EFFLUENTS-SUMMATION OF ALL RELERSES (UNIT 1)
Unit Quarter Quarter |Est Total

E. I. Hatch Nuclear Power Plant UNIT 1 1 2 Error %

AR. Fission & activation gases
1. Total release T 3.53E+03] S.18E+01] 5.00E+01]
2. Average release rate for period uCi- sec| S.76E+82| 1.04E+01
3. % of Technical specification limit % 3.02E-91]| 1.8%E-82

B. lodines
i. Total iodine-131 Ci 6.35E-92| 2.19E-03] 1.10E+532]
2. Average releise rate for period uCi-sec| 8.84E-83]| 2.57E-04
3. % of Technical specificarion limit % 3.48E+90| 1.85E-021

C. Particulates
1., Particulates with half-lives’>8 davs Ci 3.70E-03] 1.26E-02! 1.00E+a2]
2. Average releaze rats for period uCi~ sec| 4.79E-04| 1,51E-04
3. % of Techrnical zpecification limit % 7.34E-01| 2.41E-01
4., Grosz alpha radiocactivity Ci 3.53E-86| 1.91E-a8&

D. Tritium

= 1. Total release Ci 1.16E+99] 1.07E+Aa| 3,90E+21 !
2., Average releasze rate for period uCissec| 1.47E-01| 1.37E-91
’ 3, % of Technical zpecification limit 2 2.62E+99| 1.13E+88
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TRBLE 2-1b

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981

GASEOUS EFFLUENTS-SUMMATION OF ALL RELERSES (UNIT 2)
Unit Auarter Quarter [(Est Total
E. I. Hatch Nuclear Power Plant UNIT 2 1 2 Error %
A. Fission & activation gases
1. Total relcase Ci 1.94E+01] 4.24E+0a1] 2,00E+01 |
2. RAverage release rate for period uCi zec| 2.47E+08| S.39E+80
3. % of Technical specification limit % 1.23E-82] 2.71E-02
B. lodines
1. Tetal 10dine-131 Ci 1.40E-03| r.44E-05| 1.19E+a2]|
2. Ave~age release rate for period uCiszec| 1.72E-04| 9.47E-85
3. % of Technical specification limit % 7.00E-02] 3.72E-92
C. Particulates
1. Particulates with half-lives>2 davs Ci 5.01E-95| 1.12E-94] 1,00E+92]
2. Average releasze rats for psriod uCi- zec! 7.85E-98| « SOE-9D
3. % of Technical specification limit % 1.42E=-92| S.30E-932
4, Gross alpha radicactivity Ch 9,83E-93]| 1.48E-47
D. Tritium
1. Total release Ci 4,41E-91] 1.23E+00] 3.00E+91|
2. Average release rate for period uCi sec| S.61E-92] 1.57E~-81
3. % of Technical specification limit % ?7.21E-901| 2.3SE+NND
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TABLE 2-ic

EFFLUENT AND WASTE DISPOSAL SEMIANNURL REPORT 1981

GASEOUS EFFLUENTS-SUMMATION OF ALL RELERSES (SITE)

-

Un:t Quarter Quarter |Ezt Total
E. 1. Hatch Nuclear Power Plant SITE 1 2 Error %
[, Fission & activation gases
1. Total release Ci 3,55E+03] 1.24E+092] 3.00E+01 ]
2. Average release rate for period uCi’sec| S.78E+92| 1.S3E+01
]_3. % of Technical specification limit % 3.14E-01] 3.80E-082
B. lodines
1., Total io0dine-131 (§ ?.09E-02] 2.18E-03] 1.10E+02]
2. Ruerage release rate for period uCis/sec| 9.92E-93| 2.77E-94
3, % of Technical specification limit % 1.7TE+90| S.44E-82
C. Particulates
1. Particulates with half-lives>3 davs Ci 3.76C-02] 1.33E-93] 1.00E+22]
2. Average relsase rate for period uCi-sec| 4.78E-04! 1,76E-94
3. % of Technical specification limit % 7.49E-81| 2.47E-21
4, Gross alpha radioactivity Ci 3.62E-06| 2.B6E-06
D. Tritium
1. Total release Ci 1.60E+00| 2.31E+808]| 3,.80E+31]
2. Average release rate for period uCi sec| 2.83E-81]| 2.93E-31
3., % of Technical specification limit % 3.40E+09| 3.SIE+90
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TRABLE 2-2a

Hatch Nuclear Power Plant UNIT 1

EFFLUENT AND WASTE DISPOSAL SEMIANNURL REPORT 1981
GRSEOUS EFFLUENTS-ELEVATED RELERSE
N CONTINUQUS MODE BATCH MOLDE
Nuclides Released Unit Quarter Quarter Quarter Ruarter
1 2 1 2
1. Fission gases
He=-133 g 3.81E+93| 9.79E+00| 0.00E+00| 9,98E+09
Xe=131M Ci B.00E+06| 9.00E+90| 0.HABE+Q0| 9,0IE+9H
Kr=-38 Ci 2.92E+92| 1.26E+0H| 9.80E+00| 0,.08E+99
Xe=-132M Ci 6.25E+01| A.QPE+QN| V.HBBE+00| 5,00E+80
Xe-1395 Ci .TSE+9A1| 3.07E+01| 0.00E+030| 9,00E+A0
Kr=35SM Ci S.30E+02| 9.00E+090| 9,.08E+00| A,90E+90
I-131 Ch A.ARE+0D| D.PRE+AA| @,PRE+0H| O.ABE+AH
Kr=37 Ci S.29€E+01] 2.54E+00| 9.00E+03| O.0RE+283
Xe=138 o 1.53E+92| 1.54E+01| B.Q0E+0Q0| 9.VBRE+a3
Xe=137 [ 3.3532E+Q0| 9.00E+00| 9.0NBE+B0| A,H8BE+30
MN=-13 Ci 1.05E+02| 1.33E+91| 0.90E+AB| O,ABE+03
Kr=3% Ci 9.30E+9Q| O.PPE+¥0| 0.00E+AD| B.90E+0H
Xe=-135SM Ci 7.38E+91| 2.76E-91| B.00E+0@| 9.0QHE +33
I-133 Ci 9.00E+00| 0. wE+R0| B.90E+90| B,80E+23
Kr=-39 Ci 9.0PE+80| 0.0V0E+0D| V.N0E+AB| O.8BE+89
I-138 Ci 9.90E+00| 9.00E+PB| 0.0Q0E+00| @.,BH0E+0A
Ar-41 Ci 1.53E+Q1| 7.82E+80| 0.00E+90| ©.00E+80
Total for period Ci 4.39E+03| 8.92E+01| 9.090E+09| B.00E+80
2. lodines
1-131 Ci 2.11E-92] ?.51E-95] 0.00E+230]| 9.90E+90]
1-133 Ci 1.26E-92| 6.65E-D4| G.Q0E+0D| B,08E+39
I1-13S Ci 2.67E-083]| 1.79E-A4| 0.00E+00| 9A,I0E+0Q
Total for period Ci 2.64E-02| 9.10E-94| 9.090E+900| 9.0Q0E+ad
3. Particulates
Sr=-39 Ci 2.78E-94| 1,16E-84| A, 00E+0G | A, 33E+a0
Sr=-39 Ci 6.90E-27| 2.43E-067! 9.00E+003 ] 3,008E+08
Ce=141 el 0.20E+00| 9.PPE+0B| A,.00E+B0| §,30E+38
cr-51 Ci B.00E+908| 9.90E+00| 9.Q0E+00 | B, 00E+00
[-131 Ch 1.99E~-94| 2.03E-923| 9.90E+908| a,30E+08
Sn=113 Ci 9.00E+00| H,IQE+0D| 9. I0E+00| 9, 30E+03
Ba-1489 Ci 1.03E-94| S5,.92E-9S| @.90E+30| O.A8E+30
=134 Ci 1.28E-95| 3.33E-987| 9.90E+89| 4,00E+809
Cs-137 Ci 7.36E-98| 2.49E-06| 9. A0E+Q0| A, 00E+38
Ce=144 Ci 2.42E-96| 9,90E+00| A, 00E+23| A, B8E+90
er=9% Ci 1.12E-97| 1.98E-97| B.A0E+09| 9.80E+00
Nb=-95 Ci 1.02E-05| 3.231E-0e| 9.90E+00| 0,83E+20
co-%3 Ci A.00E+90| 9,00E+03| J.0QE+0Q| 3,88E+00
Mn=-54 Ci 0.00E+0Q| A,.QQE+00]| 9,.00E+0a| 93, 90E+40
Fe-52 Ci 0,00E+00| 2,00E+00 | O.Q0QE+00| 9.00E+90
Co-s8 Ci 9,00E+00| A,.%1E-07| R.Q0E+DD| A.90E+0Q
La-140 Ci 2.00E-04| 1.04E-04| 9,Q0E+00| 9, 00E+00
Total for period Ci ?.9SE-N4| 2.87E-Q4| 9.90E+2Q| 9,0BE+H4
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TABLE 2-7b

E. I. Hatch NHuclear Power Plant UNIT 2
EFFLUENT AND WASTE DISPOSAL SEMIANNUARL REPORT 1981
GASEQUS EFFLUENTS-ELEVATED RELERSE
CONTINUQUS MODE BATCH MODE
Nuclides Released Unit Quarter duarter Quarter Quarter
1 2 1 2
1. Fission gases :
Xe=-133 Ci 7.13E+80| 3.42E+00| 0.00E+00| H.00E+4H
Xe-131M Gt B.090E+00| A.0Q0E+00| 0.0BE+90| A.38E+8H8
Kr-88 Ci 6,37E-01]| 4.41E-01| 0.90E+00| A,30E+04
Xe-133M Gl 1.49E-01| ©.00E+B0| 9.00E+0Q@| 9.00E+88
Xe=-139 Ci 2.09E-91] 1.87E+91]| A.00E+08| 9.0BE+40
Kr-3SM Ci 1.27E+00| 0.90E+80| 0.90E+06| 0.,Q0E+98
1-131 Ci P.30E+030| 9.00E+03| 9,00E+00| A,.080E+20
Kr=87 Ci 1.26E-01| S.235E-91]| 9.90E+00| 9.0BE+80
Xe-138 Ci 3.64E-01| S,36E+9a| 0.00E+20| 9.0BE+83
Xe=137 GY 2.11E-92| 9.70E+08| A.90E+2Q| 4.00E+98
N=-13 G4 2.50E-a1| 4.63E+00| B.A0E+2A| A,00E+aa
Kr=-85 Ci 8.90E+08| 9,20E+80| O.00E+8G| 9,00E+90
Xe=135M Ci 1.91E-91| 3.63E~-02| A.Q0E+90| 9.40E+40
1-133 Ci B.00E+0Q8| 0.90E+9B| 0.00E+98| 3,00E+00
Kr=-89 Ci 8.90E+00| O.00E+0H| H.A0E+00 | 3,08E+G0
I-135 Ci B,00E+008| 9.0VE+0NO| V.00E+0B| 9,00E+0A
Ar-41 Ci 3.5SE-A2| 2.45E+00| 9.00E+00| 9,00E+9A
Total for period Ci 1.0SE+01| 2.50E+91| 0.00E+90| 9.06E+08
2. lodines :
I1-131 C S.D3E-0S| 2.62E-05] 0.0DOE+PD| 9.00E+I0
[-133 Ci 3.02E-95| 2.32E-94| 9.20E+00| 0.00E+09
1-13% Ci 6.38E-06| 5.93E~-0S| 0Q.90E+00| A,80E+0H
Total for period Ci 8.69E-05| 3.18E-94| 0,00E+90| A,AB8E+0A
3. Particulates
cr-59 Ci £.45E-07| 4.04E-0S| B, 00E+AQ| a,0E+HA
Sr=-30 Ci 1,SE-23| 2,4%E-92]| B.00E+a8| 9,Q0E+A0
Ce=-141 C A, A3E+99| A,00E+00| A, B0E+AD| 9, IQE+AH
Cr=51 Ci A, 30E+0B3| 9.90E+0A0| H,.B30E+A0]| 3,30E+90
I-131 Ci 2., A'E=-97] T.99E-93| 9.30E+80 ]| O,090E+99D
zn=113 C B.00E+03| 9,.00E+20| B,20E+80| &, A0E+H0
Ea-140 [ 2.46E-07| 2.99E-AS| 0.00E+98Q| A, RE+a0
Cz=-134 Ci 4,48E-92| 1.16E-97| B.00E+00| A.0BE+4H
Cz=137 Ci 1.76E-038| 3,38E-a7| B.00E+10| 5,A0E+30
Ce=144 C S, 73E-33| Q.00E+90| A,.00E+00 | O, 08E+0Q
o ] Ci 2.70E~-190| A,.933E-9S| a,00E+B33| 9,00E+08
Nb-95 c 2.46E-08| 1.33E-9s| B.00E+98 | 9, 08E+A0
Co=-S8 Ci D.30E+9n| A,P0E+00| 9.90E+0Q| &, 0E+aA
Mn=-54 Ci A.ARE+Q0| 3.00E+93| A.QQE+03 | A, A0E+0D
Fe-59 C A, A0E+3@| A,90E+00| ©9.00E+30| A.93E+0D
Co=-60 Ci A, I0E+08| 2,.41E-97| H.00E+03| A, 98E+a0
La-149 C 4,7TE-97| 2.63E-9S| 0.00E+00| 9.,80E+40
Total for period Ci 1.52E-96| 1.9BE-94| 9, 00E+20| O, ABE+0D
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TRELE 2-2c

E. I% Hatch Nu lear Power Plant SITE
£
e EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981
GRSEOQOUS EFFLUENTS-ELEYATED RELERSE
CONTINUQUS MODE BATCH MODE
Nuclides Released Unit Quarter Quarter Quarter Quarter
1 2 1 2
1. Fission gases
Xe=133 =R 3.02E+03| 1.32E+01| A.08E+00| @,08E+2Q
Xe=-131M Ci 0,00E+30| 9.0BE+HA| 9,RBE+0A 2., 30E+00
Kr=-38 Ci 2.92E+92]| 1.70E+80| 9.00E+00| 9,0RE+82
Xe=-133M Ci 6.27E+01| B,00E+9Q| Q.90E+Q0| @,00E+ud
Xe=139 Ci 8.77E+01| 4.14E+01| 9.00E+A3| 9,.08E+00
Kr=-85M Ci S.31E+92| 9.00E+9Q0| 0.0BE+00| 9.90E+0D
I-131 Ci 0, 0E+00| O.00E+00| O.00E+80! 4,RBE+30
Kr=387 =% S,20E+01| 3.42E+99| 0.00E+0%| O,.09E+40
Xe=-133 Ci 1.53E+02| 2.07E+91| 9.00E+20| 9,09E~00
Xe=137 Ci 3,34E+70| 9.00E+Q0| A.Q0E+03| O,80E+00
N=13 Ci 1.05E+92| 1.79E+91] 0.00E+08! O.,00E+a0
Kr-39 Ci A,00E+00| D.QPE+@3| A, QDE+0B | 9, ABE+00
Xe=-135NM Ci S.00E+01| 3.72E-91| 9.00E+00 | O, A0E+30
1-:33 Ci 9.20E+00| A.QA0E+03| 0,00E+90| 4,98E+40
Kr-89 & 9.90E+98| D.AQE+0D| 9,00E+QQ| A,0QE+30
1-135 Ci 3, 00E+9R| B.PVE+0D| V.9BE+D0| H.00E+00
Ar-41 Ci 1.53E+91| 9.47E+908| 0.00E+00| A.38E+0a
; Total for period Ci 4,41E+03| 1.08E+92| 0.Q0E+AD| A,08E+0D
2. lodines
1-131 Ci 2.11E-82| 1.91E-984| 0.Q0E+HQ| 9,00E+0H
1-133 Ci 1.27E-02| 2.93E-094| 0.00E+00| a,00E+a0
I1-135 Ci 2.62E-A3| 2.29E-94| 9.0Q0E+AH| A,ADE+IH
Total for period Ci 3,.65E-902| 1.223E-93| 0.A0E+A0| 0,H0E+0a
2. Particulates
Sr-29 &t .71E-Q4| 1,S6E-04 LORE+an| a,90E+a0|
Sr-30 Ci 6.%1E-87]| 3.22E-97 G QAE+a0 | 3, A0E+a0 |
Ce-141 Ci ARE+AR! A, ARE+00 D.vQE*WG 8. Q0E+aa |
Cr-%1 Ci Q. 3RE+QB| B,30E+08 LORE+QQ| A, 93E+a0 |
[-131 Ci 1.13E-94| 2.74E-98 8 QRE+3A| 93, BE+08 |
Sn=113 Ci 3, 30E+0D| A,00E+3H]| A, 00E+Q0 | Q,090E+20 |
Ba-1480 L3 LOZE-34| 3.95E-0S| 9,Q0E+30]| 9, A0E+080
3-134 Ci 1.38E-95| 4,50E-07] B.93E+A0| A.Q0E+HH
Cs=-137 i ?.38E-96| 3.24E-05| O.00E+00| 9,00E+00
Ce=-144 Ci 2.43E-05| 0,00E+00| B.90E+00| 5, A0E+0D
2r-99% Ci 1.13E-07| 2.F3E-97| 9.90E+09| 8,00E+0a
Nb=3S Ci 1.02E-0S| S.14E-05| A.90E+33| 9,00E+a4
Co-58 1 A, 0RE+0A| A,00E+30| A.0QE+00| @, 30E+0D
Mn=-54 G D.090E+00]| B,00E+09] 9,30E+230| O, A8E+00
Fe-59 C B,00E+0B| 9. 00E+00| . QRE+DQ]| O, ABE+0D
Co-c0 Ci 0.00E+00| 9,22ZE-07] B.A0E+0B| o, B0E+08D
La-140 Ci 2.30E-04| 1.40E-34| 9,00E+99 , JAE+
Total for period Ci ?.07E-94| 3.87E-04| O,00E+Q0| 9.90E+090
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TRELE 2-3a

E. I.

Hatch Nuclear Power Plant UNIT 1

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981

GASEQUS EFFLUENTS-GROUND-LEVEL RELERSE

CONTINUOUS MODE BRATCH MODE
Nuclides Relsased Unit Quarter Quarter Quarter Quarter
1 2 1 2
1. Fission gases
Xe-133 C | 4.08E+91| A.PRE+0Q| 0.BOE+0D| A.PBE+AH
Xe=131M Ci | 9.00E+90| O.DNDE+90| 9.00E+0B| 9.0QE+08
Kr=38 Ci 1.10E+99| 9.00E+080| 9.00E+03| O,00E+HA
Xe=-133M Ci 3,63E-01]| 9.9PE+Q0| 0.90E+H0| A,H80E+29
Xe-139 Ci 4,.69E+01| 4.53E-01| A.90E+0Q| A,908E+29
Kr-35M Ct 9.82E-91| 0.00E+20| O,80E+0H 2.,00E+80
1-131 Ci 9,.00E+90| 9.90E+00| 0,98E+30| A,80E+08
Kr=37 Ci 3.752+00| 2.84E-02| A.0Q0E+00| 3,0908E+00
Xe-138 Ci 1.23E+90| 2.47E-01| ©8.090E+05| 9,080E+a3
Re=137 Ci 0.00E<vQ| A.O0NE+90| 9,QQE+0B| @,00E+08
N-13 Ci 2.31E-A1| 9,56E-02| A.00E+00! 3,00E+89
Kr=35 Ci B,.00E+Q0| 9.00E+9B| O.ABE+G0| 9,00E+33
Xe=-135M ci 3.51E+B1]| 7.69E-91]| O.0BE+0D| QA.00E+3H
1-133 C 9,.90E+00| G.N0E+90| A,.Q0E+H0| 9,08E+a9
Kr=39 ci 0.00E+00| O.00E+PB| ©.90E+BD| 9,00E+0A
I-133 Ci .00E+008| 0.0NE+00!' A,Q0E+3B| H,A0E+80
Ar-41 Ci P.00E+00| 0.0JIE+00| QA.0AE+H2| O, 3BE+HD
Total for period Ci 1.21E+902| 1.60E+98| 9.90E+80| 9,A8E+0H
2. lodines 5
I-131 Ci 4,67E-02| 2.92E-93| 0.00E+BH| O,38E+AH
I-133 o] 6,12E-83| 1.29E-04| 9.00E+70] 9.00E+00
[-139% Ci 2.94E-93| 1.22E-94| %,.00E~00| 9,30E+00
Total for period Ci S5.S7E-92]| 2.2TE-93| 0.00E+00| 9,00E+402
3. Particulates
Sr-299 Ci S5.33E~-3% 1.92E-95| 9.90E+33| a, 30E+33
Sr-90 L 1.,24E-R6| S.23E-97| @8.90E+99 | 3,30E+408
Ce-141 Ci 0, AE+0Q| A, 00E+90| A, AQE+03 | 4, 90E+05
Cr=-S1 o3 S.21E-9¢ L,SSE-0d4| 0,00E+G0] 9, 30E+G0
I-131 (o} 1.53E-93| 2,93E-9c| A.00E+090 | O,008E+A0
Sn=113 Ci A, O0E+230| O.90E+0D| 9,90E+2aQ | 9, AQE+0D
Ba-148 B 0,.ABE+00| 9,.A0E+A3| B,00E+00 ]| A, 33E+00
Cz-134 Ch S,26E-04| 2.40E-04| @,00E+H0| 3, 33E+0d
Cz-137 C £.31E-04| 3,.43E-04| 9.90E+08| 0,00E+00
Ce-144 Ci 9.30E+90| 9,00E+0a]| 9,H0E+850 . 3, O0E+00
2r=9% Ch S.A0E-A7| A.5SE-0€| 0.00E+09| G.00E+80
Nb-9% C1 3,26E-9S| £,4%E-0S| 9,00E+0Q| A,30E+09
Co=-583 Ci A, A0E+00| A,Q0E+00| 9,00E+00 | A,03E+40
Mn=-S4 C 3,74E-95| S,.9TE-06| 2.90E+08| A,.00E+03
Fe-59 C Q,A0E+00| O,A0E+0R| ,00E+08| A,08E+00
Co-50 C 7.4%E-9S| 1.32E-94| A.Q0E+00| 2,90E+04
La-140 Ci 8,38E-06| G.R0E+00| O,00E+00| 9,080E+99
Total for period Ch 2.99E-02| 9,77E-04| A,00E+Q0| A,00E+0A
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E. I.

TABLE 2-3b

Hatch Nuclear Power Plant UNIY 2

o EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1931

GRASEQUS EFFLUENTS-GROUND-LEVEL RELERSE

CONTINUJUS MODE BATCH MODE
NHuclides Re!zased Unit Quarter Quarter Quarter Quarter
1 2 1 2
1. Fission gases
Xe-133 Ci A,LIE+P0| 0.9NE+0Q| A,00E+PB| A,008E+0H
Xe=-131M Ci A.00E+9Q| 9.90E+938| O.00E+00| 9.0BE+u8
Kr-88 [+ 9,31E-01] 9.90E+A0| A,.00E+038| 9,00E+aa
Xe=133M Ci 3.00E+00| B.Q0E+00| B.090E+0Q| A,8BE+HA
Xe-139 Ci 4.65E+08| 1.0SE+90| 9.00E+H50| 9,08E+00
Kr=85SM Ci A.QBE+QR| B.PRE+9A| O.QQE+HD| A.ABE+05
I-131 CH 3.00E+02| 0.00E+90| O,00E+HA| A,QBE+08
Kr=27 Ci 3,3%E-91]| 0.0BE+00| 0O.00E+03| O,08E+00
Xe=-133 Ci 9.00E+29| 4.91E+08| A,00E+20| O,A0E+a0
Xe-137 Ci A,00E+93| A.00E+0B| O,00E+@0| 9,38E+380
N=-13 Ci 2.0SE+90| 8.01E+9a| 3,90E+58| B.00E+90
Kr=2%5 % A.30E+00| Q.0BE+9Q| A,8RE+0Q| H.A0E+0A
Xe-135N Ci 3.73E-91]| 4.21E-A1| 9.090E+00| B.08E+29
1-133 Ci 0.30E+Q0| 9.0RE+9A| B,.0RE+0Q| B.00E+01
Kr-389 Ci 8.00E+90| 9,00E+90| O,.0DE+80| A.0AE+80
1-139% Ci Q,03E+Q28| 9.90E+09| A,9BE+0Q| A,30E+a28
Ar-41 Ci 0.08E+30]| 0.90E+90| A,00E+AQ| O,A0E+a9
‘;?. Total for period Ci S.39E+00| 1.44E+01| 0.00E+93| 9.00E+90
2. lodines
I-131 Ci 1.34E-33| 4,82E-9S| H.00E+9A| G.490E+aD
[I-133 Ci 6.15E-95| 3.45E-965| 0.00E+30| 8,00E+39
I-135 = 4,45E-95| H.00E+00| B,00E+a0| &,00E+H9
Total for period Ci 1.44E-983| S.17E-8S| 0,.0Q0E+0Q] A,90E+00|
3. Particulates
Sr=59 i 9,SSE-98| 7.223E-86| B.00E+QQ| 9, ABE~I0
Sr=343 Ci Q,.00E+30| R.Q0E+00| A,QA0E+90 | O, D0E-00 |
Ce=-141 Ci Q,00E+90| O.00E+90]| A.ABE+B0| 9, IHE-3T |
Cr=51 C A, 30E+Q02| B, 00E+23| A,90E+Q0 | 3, IBE+0a
[-131 C 1,20E-35| A.00E+10| O,Q0E+00| &@,30E+00 |
Sn=1123 L - 3.90E+0AQ| 1.65E-97| A,00E+030 ]| 2.00E+239
Ba-1448 I- .} 2. RE-V6| 2.90E-Ac| O,.QBE+8Q| A, 30E+09
Cz-1324 Ci 2.66E-05| 4,2TE-a7| O.00E+00 | &,20E+a0
Cas=137 Ci 1.32E-95| 2.70E-a6| A, A0E+00 | &,808E+40
Ce=-144 Ci D.00E+00| A.PRE+0Q| D,00E+0Q| 0, 03E+39
r=-95 Ci A,.090E+9Q| 2.25E-97| 0.90E+Q8]| O.0BE+0Y
NB-39% Ci 1.S2E-96| 2.41E-9s| B.909E+00 | A,30E+a9
Co-S& Ci A, 00E+93]| A.AQRE+03! A,00E+03| 3,90E+00
Mn-S54 Ci A, 268E-07| 2.32E-97| 9H.00E+00| 9, A0E+00
Fe-543 £ A, 30E+0D| 9.00E+00| 9.90E+80| 9., 9BE+00
Co-50 Ci A, 43E-98| T.S2%E-67| 9.00E+03| 0.90E+C D
La-140 £ 4,15E-907] 1.41E-96| A,00E+93| 0,00E+0D
Total for psriod Ci 5.34E-95| 1.7FE-0S| D.Q0E+00| 9.00E+00
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TRELE 2-3C

E. I&% Hatch Nuclear Power Plant SITE

EFFLUENT AND WASTE DISPOSAL SEMIANNURL REPORY 1981
GRSEQUS EFFLUENT3-GROUND-LEVEL RELERSE
CONTINUOUS MODE BATCH MODE
Huclides Released Unit Quarter Quarter Quarter Quarter
1 2 1 2
1. Fission gases -
Xe-133 e 4,08E+01| 9.90E+0P0| 0.00E+9Q| A,BDE+9H
Xe-131M Ci P.00E+08| 8.00E+DB| 9.00VE+Q0| O.00E+00
Kr-38 Ci 2.A8E+00| O.00PE+90| 0.80E+00| B.00E+0H
Xe=-133M Ci 3,63E-31]| 9.99E+00| 9.00E+Q0| 9.00E+28
Xe-139% C S.15£+91] 1.S1E+00| 0,.00E+008| 0.00E+00
Kr-3SM Ci S.32E-91| P.PPE+00| 0.90E+00| O.08BE+20
I1-131 Ci 9,00E+Q0| 0.00E+0B| 9.00E+00| A.B0E+HO
Kr=27 Ci 4,93E+00| 2,.84E-02| ©.90E+00| 9.00E+0H
%e=-138 Ci 1.23E+00| S.1SE+98| 0,.Q0E+90| 3,00E+2a
Xe=137 Ci 9.B0E+00| D.00E+0@| ©9.ABE+RQ| ©.ABE+AQ
N=13 G 2.28E+08| S,11E+08| 9.00E+03| 9,080E+40
Kp=25 Ch 3.00E+28| Q,.QVE+9A| A.00E+0A| O,08E+20
Xe=135M Ci 3,54E+91| 1,19E+99| O.00E+H0| O,.00E+00
I-133 Ci 9.00E+20| D.00E+00Q| O,.RA0E+0V0| 9.B0E+RQ
Kp=-a3 Ci Q,.00E+00| O.VQE+DB| B.00E+00| B,008E+20
I-139% Ci 9.3 E+230| 0.00E+90| 0.00E+90| G,HABE+00
Ar-41 Ci A.90E+30| 9,.00E+0908| 0,00E+90| 9,00E+08
Total for period Ci 1.40E+02| 1.60E+901| O.FRE+A0| O,ABE+HQ
2. lodines g
I-131 C 4,80E-02| 2.97E-A2]| B.0BE+00| A,Q0E+09
1-133 o 5., 18E-923| 1.33E-04| D.00E+00 | A, A0E+a0
I-125 G 2.98E-92]| 1.23E-94| 0.00E+30| A,00E+0)
Total for period Ci S.72E-92| 2.32E-03| 9. 00E+00| 9.080E+30
3. Farticulates
Sr=-39 & 5. 34E-Q5| 2.64E-05S| A.Q00E+00| D.0BE+2D ]
| cr=29 i 1.24E-96| S.23E-07| O.80E+90 | 9,30E+50|
| ce=14 ® A,30E+-Q0| B.00E+0D| A.00E+Q0| 9.A0E+02 |
" stendc g S, 21E-956]| 1.5SE-04| 0.00E+080| A.00E+08 |
i I~131 " 1.5%E-92| 9.93E-96| A.90E+90| 9, 30E+30 |
; Sn=113 |- G 2,33E+90| 1.65E-97| O.00E+30]| A,00E+0a |
BEa-149 T 2. RE-95| 2.00E-96| Q.Q0E+00| A, 33E+G3
Cz-124 1 "G4 S,.2%E-94| 2,41E-94| A.G0E+08| O, 00E+00
Cz=-137 | ) . 1SE-94| 3.45E-84| A,.Q0E+20 | A, 00E+00
Ce-144 | M 3.00E+30| O0.AQE+HAQ| O.00E+90| 4,Q0E+30
Zr-3% £ 2,30E-37| 6.77E-B6| G.90E+0Q| O, 30E+90
Nb-35 £ 2.41E-9S| 6.73E-9S| Q.8BE+HQ| A,A0E+09
Co=-%58 Ch a,33E+30| A.Q0E+0Q0| O,.QRE+00| O,08E+80
Mn=-54 Ci 2, ETE-A5| A,20E-96| A.00E+9Q| 9.,30E+aH
Fe~=59 CH 9, 20E+00| 0.00E+98| 4.90E+23| 9, 00E+00
Co-68 I Ci 2,44E-25| 1,33E-04| Q,00E+00| A, 35E+39
La-1489 i Ci S.72E~-QB 1.41E-@6| 2.00E+A3| 9, 30E+4Q
Total for period £i 2.0SE-03| 9.95E-04| O.00E+00| 2.00E+08




TABLE 3-la

January
EFFLUCNT AND V/ASTE DISPCSAL SEMIANN

SOLID V/ASTE AND IRRAD!ATED FU

1 through June 30, 1981
UAL REPONT (YEAR) 1981
EL SHIPMENTS

FOR UNIT __ 3
A.SOLID WWASTE SHIPPED OFFSITE FOR CURIAL OR DISPOSAL (Notirradiated fuel)
Ty { t 6-month Est. Tool
b Rpeolens o Period Ermor, %
a. Spent rasins, fiter sivdyes, evaporator o
bottors, etz Ci
b. Dry compresiiaie waste, contaminated m’
equip, ets Ci
€ lizadizted components, conuol -y
roqs, els. G
d. Other (desenbe) i
Contaminated fuel racks Ci

2 Estimate of major puclide composition (by type of waste)

1SOTCPE PERCENT CURIES

B LB 237 s 499,
_Cs 134 35.33] 1125,28 |
Zn 65 8.36! 266, 18 ]
Ca 60 2.6%7 65.81
___D__Q.mgn_ 1.12 228,37 |
- Cs 137 28.1 1.73
;f_g__ﬂ- 9 1.28
Cs 134 . .76 1.15

‘_}n 65 2
Cr 51 % _—"%g 3
Qthers 23 18 L81
d. Co 60 36.2 16.76
Nbh 95 fg,gﬁ 11,34
Zn 65 .50 AR
Zr 95 12.80 5.93
Cs 137 2.44 1.13
QOthers 6.56 3.04
3. Solid Viaste Disposition

Med» of Transportation

Truck or Van
Truck or Van

CNTS (Dispozition)

Number of Shizments

43
22
B IRRADIATED FUEL SHIPM

Number of Shinmonts Molz of Transooration

39

Dsstination

Barnwell, SC
Hanford, WA

Destination
e



TABLE 3-1b
Jm:t 1 June 30, 1981
EFFLUENT AND WASTE DISFOSAL SEMIANNUA REPORT (YEAR) 1981

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
FOR UNIT _ 2

A.SOLID WASTE SHIPFRD OTESITE FOR BURIAL OR DISPOSAL (Notirmadiated fuel)

Ty « 6-month €. Yool
L. Type of waste Unit - !:;u’o‘

a. Spent resins, filter siudyges, evaporater nmr 1 ,11E
battors, etz, . Ci_I3g ﬂ;ﬁm
8

b.ﬁf’[_‘am:“tﬂ:i' W‘;ﬂe. contaminated m’ S5T7E+
quﬂp. [ 378 . C] 1.08 " ] & "

€ liradiated cor , i | W .
r:r!z. e mponents, conuo Cij_m L..L.
d. Other (descnoe) m_lxa E | Na
Ci - NA E
2. Est’mate of inajor nuclidf.eomposi:ion (by type of waste)
1SOTQPE PERCENT CURIES
2D 65 ﬁ"‘%
Cs 137

| 2o %0

9

Co 58 -~ 3.85
Qthers 6.06 41
—ra s 137 30.85 3.33
Co 60 £1:59 S22
Cs 134 —0.21 2.18 |
Zn &5 16.13 1.24 |
Cr =1 2.39 126
Sh 128 - e s -20
La 138 1. 68 18
Mn 54 3 SR 233
Qthers 4.13 £45

3. Solid Viaste Disposition

Number of Shizments Mcod2 of Trznsportation

29 Truck or Van
23 Truck or Van
B IRRADIATED FUZL SHIPAMENTS (Dispenition)

Number of Shiuments Mols of Tranzmoration

NA NA

40

Dsstination
oA

Hanford, WA
Barnwell, SC

Destination
e

NA



