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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 calculaticng;, the nuclides of Column 2 which can be produced
in a fission reactor have been grouped according to MPC value and
type of radiation ar shown in Figure 1-1.

The ¢ .,ncentration of each of the 29 gamma emitting nuclides
specifically noted in Figure 1-1 is measured individually because
of interest in that nuciide or because of inadequate sensitivity
for the nuclid- from a gross activity measurement. For any of
the 29 nuclides not 4detected 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 yci/ml. Individual measurements are made
on proportional composite liquid radwaste samples to determine
the 8r-89 and Sr-90 concentration or MDA value to be applied to
individual batch release calculations.

Althouch the MPC limit for tritium is greater than 9 X 10 ‘5, a
separate measurement 1s made for tritium sin:e 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 _:f 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 & null measurement to show that the sum
(Ci/MprCci), is 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 1lezs than 0.1 by a null measurement with a
sensitivity limit of approximately 1 X 10 -2 cpm/ml. Gas flow
connting is used to achieve the required sensitivity of
measurement.

Thus, except for radionuclides producezd in neqligible quantities
in a fission reaction (eq. 1I-125, 1I-129 etc.), the methods
outlined above provide a .weans to assign a quantitatively
measured or MDA wvalue to all nuclides in Column 2. These
measured and calculated concentration values for each batch are
ased 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
of 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/MPCi ratios times 100 is the percent of applicable limit
for effluent releases during the ¢aarter.

Tritium - The measured tritium concentration in a composite
sample is used to calculate the total release and avercge
diluted concentration during each period. Average diluted
concentration divided by the MPC 1limit, 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
ligquid radwaste batch. Dissolved and entrained gases 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-85. Iodine radionuclides in any
form are also determined during the isotopic analysis for
each batch, therefore a separate analysis for possible
gaseous forms is not performed because it would not provide
additional information.

A conservative release limit, the maximum sensitivity limit
of 4 X 1073 uCi/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.

measurements are performed as indicated:

MEASUREMENT

Gamma Isotopic

Gross Gamma

Gross Beta

Sr-89

Sr-90

Tritium

Alpha

Dissolved Gases

FREQUENCY

Each Batch

Each Batch

Each Batch

Quarterly
Composite

Quarterly
Composite

Monthly
Composite

Monthly
Composite

Each Batch _

METHOD

Ge (Li) spectrometry with
on-line computer.

2 X 2 NalI well crystal

counting

Gas flow
counting

Chemical
gas flow
counting

Chemical
gas flow
counting

proportional

separation and
proportional

separation and
proportional

Distillation and liquid
scintillation counting

Gas flow
counting

proportional

Ge(Li) spectrometry with
on-line computer

The following



If a 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, 3Jross 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 for 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 &allowable
release parameters. A sample printout is shown in Figuces 1-2
and 1-3.

The Liquid Radwaste Discharge Permit Printout is transferred item
by item to the first portion cf 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
cannot be discharged as desired,”a manual transfer of calculated
results to the releasa permit by %he 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
discharqge, thern the 1liquid passing through the monitor is not
representative of the sample which was analyzed in the lab. A

monitor reading in excess of the calculated setpoint therefore
results in an automatic termination of the 1liquid effluent
discharge. Liguid effluent discharge is also automatically

terminated if the dilution flow rate falls below the flow rate
used in the computer calculation.

When the release permit is returned from Radwaste Opecations
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 in any recorded parameter, Or may be
summed for reporting purposes as shown in Figure 1-5a and b.



l.4

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:

1. The total measured activity released in liquid effluent for
both Units was 8.36 E-2 curies for the third quarter and
1.56 E-1 curies for the fourth quarter. These values were
approximately 1/150 for Unit 1 and 1/581 for Unit 2 for the
third quarter and 1/74 for Unit 1 and 1/450 for Unit 2 for
the fourth quarter of the alloweld 10 curies per quarter p~r
reactor.

r The radwaste release procedure strongly emphasized
reprocessing rather than discharge of 1liquid radwaste.
During this report period 18.13% of the liquid radwaste
reaching the sample tanks was discharged; 81.87% was
recycled back into both of the reactor water systems.

3. A complete isotopic scan, gross beta, and gross gamma counts
and computer cnalysis were performed prior to the release of
sach of the 696 discharge batches for bcth Units.

LIQUID EFFLUENT RELEASE DATA

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

as Table 1l-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: 69

Total time period for releases: 86,761 minutes
Maximum time period for a batch release: 350 minutes
Average time period for batch release: 126.5 minutes
Minimum time period for a batch release: 52 minutes

Average stream flow during pericds of release of effluent into a
flowing stream: 2207.5 CFS



“IGURE 1-1

METHODS OF MEETING, TABLE II,

COLUMN 2 MPC LIMITS

MPC RANGE GAMMA-RAY BETA ALPHA
(U Ci/ml) EMITTERS EMITTERS EMITTERS
I1-131,1-132, I-133 Sr-89, Sr-90
I-135, Cs=-134 (Separation &
Gas Flow
«9 x 1070 (Ge(Li) Gamma=-Ray Counting)
Spectroscopy) ALL
(Gas Flow
Counting,
Sensitivity
0.01 CPM/ml)
Ba-La-140, Na-24,Cu-64 Tritium
CO-60, Fe-59, Zn-65
29 x 10-6 Ag-110m, Mn-54, C0-58 (Distillation &

Zr-Nb-95, Cs-Ba-137
As-76, F-18, Cr-51
Np=-239, Ce-=141
Mo-Tc=-99, Ce-Pr-144
(Ge(Li) Gamma-Ray
Spectroscopy)

All others

(Gross Gamma-Well
Counter; Sensitivity
~ 5 CPM/ml)

Liquid Scintil-
lation Counting)

All Others

(Gas Flow Count-
ing Sensitivity
~ 2 CPM/ml




FIGURE 1-2
PROCEDURE: HNF-TEO1 REVISION: © DATA SHEET
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* E. 1. Hatch Huclesar Plant -
- Liquid Fadwaste Analvzis -
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FPeactord | Batch# £82
Tanki WSTEL Fecire time: 49 minutes
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o
—
o
o
-
Dl

(0}
Iy
=

Fun date: 12718781 8922 Count start date: 12
Sanple volume: 1000,90 m) Clock time: 3000 zsc
Geometry code: ILHE-O Live tims: 2000 secs
Detectaord 2 MCA#® 2

Librare: LEULEZ Operator: SL

9
5]

Erergyuike¥i=s (42 + 1.000+Ch# + 0, 000E+30*Ch# 2 + O,000E+0302Ch#-2 ¢ 12712721 B13
Eff = 1-01.493E-01 = E -2 ESOZTE+ODY + 383,113 % E~(9.4363E~-912) ¢ 12713781 €129
whers E = Energe wn MeV,

I1SGTOFE EHERGY CONCENTFATION EFFOF MFC C/oMFC
bos Iy ] Cuty 7wl CuCioml o
:'::'._"::—:":"‘-::."?‘.:::::::::'_‘-,,—::.‘_=::::::;================z===========:::::::::
Ce=144 122,958 4. 18Z2E-07 1E-85%5 <{4,1BE-D2
T —99; 40, 59 $.7BTE-0E SE-83 <1.60E-25
-141 145, 40 (8. 435E-853 IE-99 {9,37E~-04 .
Hp=23% 277.90 (2, 47SE-7 1E~-24 {3.48E-83
Cr-S1 a2u.10 {4.452E-G7 2E-03 {2+23E-D4
1-131 364,90 {5.772E~-88 3E-a7 {1.92E-91
Z2r=6%m 428,70 {4,316E-28 eE-0% {8.03E~-04
W=127 479,50 <1.7VS3E-B87 cE-QS L2.92E~8B23
F=1£& £10,.93% 2.a33E-87 8.622E-08 SE-04 4.03E-04
1-133 29,50 ‘S «24TE~08 1E-GE {S.35E-62
BEa-14a S37.49 {2.925E-07 ZE~-0S <1.91E-82
Az-7x 559,30 {1.194E-B7 2E~-0S £5.97E-83
Cz-124 ead, 81 3.430E-9¢ 1.877E-0Q7 SJE~-QE 3.88E~-01
LCa=137 ecl.el 4,204E-2¢ 1.177E~G7 2E-aS 2. 18E-81
Mo=33 r39,78 {2.846E-G7 4E-GS {7.11E-03
r=97 v43.50 {4,4632E-08 ZE-8% (R 23E-03
2r=3%5 TEE,. 90 {8.223E-08 6E-0% <1,3TE-83
D20 {4,723E-0 1E-G4 {4,TZE-D4
Z.60 {4,347E~-02 SE-08 {E.,B5E~-072
1,60 £{5.593E~-086 SE-@S {E.21E-14
22 2.7E2E-G7 4,402E-92 1E~-04 2.77E-D3
Ag-110m s {5.221E-8B2 E-0S €1.74E~-032
Zn-6£% (2] 2.344E-08 1.840E-67 1E-04 2.84E-02
I1-138 S0 {7.862E~-08 4E-0% <1.97E-082
Fe-52 s {7.803E-08 cE-35S £1.30E-03
Co-58 g 7:594E-07 €.603E-0E 3E~-25S 2. 93E-02
Cu=-64 3 S0 {4,9€1E~-DE 2E~D4 {2.48E~-02
Ha-24 3 S9 {3.180E-08 SE-0% <1.86E-03
La-149 VHE . S50 {4,777E-08 2E-0S {2.39E-22
Mn-5% 3 o {2.602E-02 1E-04 <2.60E-a4
Sr-5% CEETR?) 1. 0008E-08 IE-BE <3.33E~-83
Sr-3 CEETH <1.B8BE-09 2E-87 $3.33E-83
H=-3 CEETR? 4,.0340E-04 4,.0003E-9%S E-03 1.3%5E~81
Fe~-5% CEETH2 <1.000E-0Q& SE-04 {1.25E-032
F-22 . EC D (2.008E-a7 g R b {1.00E-B2
Meazured rotals 4., 152E-04 4,000E-05 7.90E-01
LLD totalsz {9,051E-0¢ <3.98E-91
Totals 4,24ZE-04 1.19%E+808
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PROCEDURE: HHNFP-7601 DATA SHEET 8

b R R R R e e
* E. I. Hatch Huclear Plant *
* Ligquid Radwaste Analyzis *
R e e
P te 2 Batch# 772
Tank: CNSTEZ Recirc time: €S minutes
Coumment: HIGH CONHD,, ANL TURE

Fun date! o 1045 Count s=tart date: 12-87-831 0%40
Sample voly ﬁB ml Clock time! 2000 zecs

Geometry codc Live time: 2008 zecs

Detecrord 2 MCR& 2

Library: LEWLEZ Operator: SL

Encergyike¥)= .40 + 1.000+<Ch# + @.000E+00+Ch#~2 + 0O.C0O0E+0Q*Chi#~

Eff = 1/01.093E-01 * E~(~-2,.6546E+00) + 390,256 % E~(9.4336E-@1)3
where E = Ensrgy in MeV.

1SOTOFE EHERGY CONCENTRATION ERFOR MFC
Cke¥) CaCizsml 2 Cuizml CuCi mlo

::::=======:===:==::::::::::::======::::::::::::::::=====::z::::::::::::::::::::

Ce~144 %z 9 - 1E-0% {2.61E-02
Tc=99m . 54 £33 § 3E-03 <1.10E-0%5
Ce~141 S £5.79% SE-45%5 <E.44E-04
Mp=-233 \_.4¢4E 0« 1E-04 <2.43E-83
Cr-51 2E-93 {1.4%E-24
I-131 SE-87 <1,28E-01
Zn=59%m EE-0S {S.70E-04
W=-187 €E-BS {1.86E-83
SE-94 1.39E-04
1E-2¢& {3.37E-B2
2E-85 {6.93E~ 0°
<E-a%S {3.84E-
SE~-06 9.28E-012
ZE-0%S 6,02E-82
4E-8% <4,43E-03
2E-G% $1.30E-83
cE-asS <1.08E-03
1E-04 {3.22E-04
SE-86 <4,42E-03
QE'BS \ '-b‘.E "44
1E-04 {2.94E-n4
3E-8S <1.29E-683
G 1E-04 {7.45E-04
5« 239E-08 4E-0¢6 196k~
{%.022E-98 6E-GS {8.37VE-04
{4,45cE-08 3E-0S <1.49F-23
<4,213E-06 ZE-24 {2.11E=-B2
{3.202E-88 SE~-85
{1,974E-0E 2E-0%
1) 1E-04
«440E-DE 4E-0S
3E-06
3E-07
3E-03
ZE-04
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DISSOLYED GASES
=138 20.99 <1.243E-07 4E-25S £3.11E~03
Kr-28 196,18 {B.68%E-B3 4E-B5 <1.67e-93
Xe~13Cm 232.18 (2.8685E-07 4E-0S <?7.16E-03
Ae-1395 249,69 {3.130E-08 4E-0%S (7.82E-94
Kr=2Smn 30%.00 {1.94SE-07 4E-85 {4,85E-93
Kr-87 402,70 <4,7?93E-03 4E-0S <1.20E-83
He-138 434,50 {1.90SE-08 4E-05 {4,.76E-D4
Meazured gas totals 0. 000E+00 0.000E+00D 9. 00E+Q0
LLD gas totals {?.70SE-07 <1.93E-02
Total Jas 7. 705E-@7 1.93E-02
GROSS ACTIVITY
Counter Grozz EBackground Time Vol et Error
Counts Countsz CMin) m Activitudcpm sml> 1 Sigma
Hell Cryztal 2226 1780 28.8 2 1.14E+01 1.SSE+Q0
Froportional 387 14 10.0 2 1. 7T4E+01 9.58E-01
ESTIMATED MASTE TAM VOLUME= %615.080 gallons
ESTIMATED ACTIVITY THIS EATCH
EXCLUDING GRSES: F.7EE-D3 Curies ( 9.76E+93 Microcuries)
EXCLUDING H-2 AND GRSES! 4.62E-85 Curies ¢ 4,.52E+81 Microcuriesz)
Ligquid Fadwastse Releaze Summary
1 Meas. canc., excluding H-3 and dissolved Qases (uCismld: 2.17E-06 +- 3,932E-G3
Meaz, conc., tncluding H-3, excluding gases ¢ 4.99E-94 +- £,.07E-07
2rCalculated LLD cancentration, excluding dizzoluved gaszesz: <(uCivmli: 2,42E-05
2 Caleulated MPC rario (C/7MPC of measz.,including gases)! 3.087E-01
d:Minimum drlurian flow rate CQpmd 3 10600
SiMuximum tank dizcharge flow rate (gpmd? 32876
ErSpecified vtank flow rate (gpmdi 7S5
PIPaduaste monitor trip settingd 7e4d
A= 2,17E=8€ ,uCi ml B = 553 ,Monitor BGC CPS
C = 23120000,00 ,Monitor CPS per wuCisml F = 2 ,Conzerv. Factar
A includez meazured “selected’,"other’ nuclides and gaszes but excludss:
Sr=-89; Sr-99, H-3; Fe=53, P-32
2 Eztimarted conc. of meas nuclides at point of releaze (uCi/mli: 2,418E-80%
FoilUndiluted concentration nzet: 10CFR20 limits,

FIGURE 1-3 (CONTINUED)
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FIGURE 1-3 (CONTINUED)

Thuroid
23, 80E+00
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FIGURE 1-3 (CONTINUED)

(includes estimats for

thiz batch?>?

Whals body 1.9€E-81 mrem Percent of Tech Spec Limit: 3.54E+00
Bone . 15E-02 mren Percent of Tech Spec Limit: 8,1%E-0D1
Liver 1.44E-81 mrem Fercent of Tech Spec Limits 1.44E+20
Thuroid 1.96E-82 mrem Percent of Tech Spec Limit? 1.86E-G1
Kidriey 4,92E-02 mrem Percent of Tech Spec Limit: 4,93E-01
Lung 1.56E-B2 mrem Fercent of Tech Spec Limit: 1.56E-01
GI-LLI Q9,22E-D3 mrem Percent of Tech Spec Limit: 9.,22E-82
Cumul ative Jdoze th.s GUARTER (includes estimate for this batchl?
Hhole body 9.8TE-92 mren Percent of Tech Spec Limit: 6.8%5E-91
Eone T.12E~-Q2 mremn Percent of Tech Spec Limit: 1.43E-01
Liver 1.24E-02 mrem Percent of Tech Spec Limit:  2.43E-081
Thyreid 6. 14E-03 mrem Percent of Tech Spec Limit: 1.23E-81
Kidneu 4.22E-82 mrem ercent of Tech Spec Limit: 8.47E-02
Lung 1.36E-D3 mremn , ercent of Tech Spec Limit: 2.71E-02
GI-LLI S.3TE-D% mrem Percent of Tech Spec Limit] s 19E-02
Projected cumulative dose this QUARTER (includes estimate for this batch):

Whols body 1.23E-02 mrem

Bane F.E5E-Q2 mremn

Liver 1.ESE-B2 mrem

Thuroad 8.31E-02 mre=mn

Kidrey S.73E-A3 mrem

Lung 1.33E-83 mrem

GI-LLI 2.02E-04 mremn

activity thiz YEAR
excluding H=-32

Cincludes for thiz batch?

and dizzsalved gaszes

Cumalative measures

1.845E-01

. ezt 1mar e

Cur

EATCHE 772

SPECTRUN

STOFED RS:

LEWZ




FICURE 1-4
DATA_PACKACE B

(DATA SIHELLT &)
PLAMT £.1. UATCH PATCH NO. ______
LIGUID_RAVuA L IE_RIDCHALGE_PERMIT LNET 8 cmioien
TA TO OE RRAEATED o oh i PATE i
REASON FOR NECESSITY OF DISCHARGE o e e simmesimes PRSI < [ P b
RECIRC., START TIME ____ __ e SAMPLE TINE et RECIRC. DURATION _ _______MINUTES

1.  LAUORATORY ANALYSIS

(1) MEASURED RADIONUCLICE CONCENTRATION _ __ _ + € t £ uCi/ml
(2) CALCLLATED LLD LIMIT CONCUNTRATIONS _____ uCi/smnl
(3) CALCLLATED MC RATIO: T (Cs/l-’:"(;x) Eres
(4) MINIM 2 DILUTION FLOW RATE e e __ GPM
(S) MAX. CALCULATED TAhK DISCHAKGE RATES (HE o°C, F.h.8) 0o OPM
(6) - SPECIFICD TAMK DISCHARGE RATE: <(5)/e ... ¥ oPm
(7) RADWASTE MONITOR TRIP SETTING: . cPs
A e CetLidcly _________ uCi/ml B =MONITOREG __________ CPS
C = MONITOR CPS F = CONSERVATIVE
PER GetlLi) uCi/ml _______ FACTOR SR
MONITOR ALARM SETPOINT (CPS) = (C X A XF) + B ¢ 3aJu
COMPLETED BY ] DATE
COMPOSITE LITER STORED _______ o fommem
(INITIALS) LAB FCREMAN AFPROVE1
(8) RADWASTE MONITOR MAX. CPS TO BE WITHIN 10 CFR 20 LIMITS:
CXAX (E)t(4)
(6) (3)_________¢cps

11. OPERATIONS

INIT.
(9) LIGUID RADWASTE MONITOR TRIP SET AT: e e crs et
(10) CONFIRMED DILUTION FLOW RATE ___________GPM L
(11) VALVE LINEUP CHECKED AS PER HNP-___ N L
—‘-_.T——_--F-?Zﬁi ————— BIET INTEGRATOR | D18. RATE |DIL. T6TAL TRIVER EL. |MONITO
DATE_|TIME | LEVEL =% RONG, 1§ o SR (R GAL o FI.
-
staar | | _.
COMPLETED BY
__________ MIN. e GAL. | I pp—— S
DURALION TOTAL BHIFT FOREMAN APPROVED
RELEASE l
# @ 10 MIN AFTER START k“""‘ """ AR A 8 O A A e
*# AFTER FLUSHING
111.LABORATCR

(12) TOTAL TANMK VOLUME DISCHARGED [GAL. X 3,7E85)
(13) TOTAL ACTIVITY DICCHARGED ((1) X Q2)) ___
(1%4) RIVLR FLOW RATE (FROM FOAR 2.4-6) oo e mmmm e

o
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Mans
Ce=-144
TE=9%,
Ce-141
Np-"Q

ot ¢
1—!31
an=6%m
W~-187
F-18
1~133
Ea-148
Az-7¢€
Cz~-134
Cz-137
Ho=59
Zr=97?7
=99
Hb~-35%5
I-122
Ca-58
Mr=-54
Ag-=110m

FIGURE 1-tb

Ligu:r: & azte Data Compilation Fsg. Gauide 1,21 Report
E. I. Hatch Huclear Plant UNIT 2
Total Activity (Curies)
Ouarter 3, 19381 Quarter 4, 1921
Eatchez 457 thru £82 Batches 8832 thru 328

Measured Error Higo LLDz Tortal Measured Error High LLDz Total

7.20E-0S 1,4€E-0S5 Q.00E+09 7,20E-05 2.74E-0S 2.02E-95 0.00E+90 2,.74E-2%5
1.5BE-06 2.71E-07 * 1.50E-0¢ 3.13E-04 2.32E-06 -~ 3.12E-94
D.00E+00 Q,20E+00 Q.00E+00 Q,.00E+00 9,.00E+09 0.00E+00 0,00E+00 O, 30E+02
4,22E-9€ 1.16E-0€ * 4,.22E-96 1.33E-04 9.19E-06 - 1. 23E~-04
2.22E-04 1.27E-0S * 2.23E-24 ?7.48E-65 1.13E-0S * 7.48F-0S
2.28E-04 4.392E-0c O.0Q0E+0Q0 2.38E-04 2.61E-04 2,SVE-06 Q.00E+0Q 2,81E-04
2,00E+00 0,00E+00 * £.00E+00 O,00E+00 9,00E+00 * 8. 0aE + 29
2.00E+00 9,02E+00 * D,00E+00 O,02E+02 0,00E+00 - 2.,20E+99
7.13E-94 S,20E-08 * 7.18E-G4 2,35E-84 S.48E-06 * 2. 95E-04
4,3%E-0%5 2.13E-~-0% * 4,35E-05 7.10E-85 2.14E-96 - 7. 10E~0S
0., 90E+00 0,00E+00 * @,00E+00 A,00E+00 0,.00E+00 » 8.00E+00Q
2.90E+00 4, 00E+00 * 0.00E+00 2,.S6E-96 2.21E-84 * 8.58E-0¢6
32.STE-92 1.56E-05 0,00E+00 32.57E-03 7.24E-03 2.23E-05 9.00E+30 7.24E-03
4.53E-03 1.78E-0% 0.00E+0D 4,53E-03 9,.57E-03 2.71E-05 0.B0E+0H 2,.57E-03
3,00E+90 O,.00E+00 O.00E+00 0,.90E+00 2, 16E~-04 | .E67E-0S 0.00E+D00 2.1€E-94
0. 00E+90 O,00E+00 * 0,00E+00 2,.00E+00 a,00E+00 -~ Q.90E+03
€.38E-05 3.21E-086 * 6.38E-05 4.10E-95 2.€5E-0¢& - 4. 13E-a5
1.37E-94 2,90E-08 * 1.37E-84 8,.78E-05 3.66E-06 - 8. 78E-09
2.44E-0€ 3.59E-07 -+ 2.494E-06 3,.22E-86 2.T7T6E-07 * . 3.22E-@6
2.52E-05 1.73E-96 O.QDE+00 2.62E-0S 1.23E-95 1.19E-0€ 0.00E+00 1,23E-9%5
2. 96E-05 2.34E-0¢c 0.00E+0R2 3,96E-05 ©.59E-05 2.33E-06 0.00E+00 6.S59E-03
9.93E~06 1,43E-06 * F,.93E-0€ D.00E+00 0,00E+20 - 0, B0E+20
1,923E-03 2.35E-05 O.00E+00 1,98E-03 1.65E-03 2.51E-085 0.00E+680 |,5SE-03
1.5SE-05 2.29E-06 + 1.55E-85 6,16E~86 1.37E-06 . =# . i8E-08
D.00E+40 O,00E+00 Q,00E+90 0,00E+00 0,.00E+22 2,00E+00 0,00E+00 0,60E+00
1.21E-93 1.22E-85 0,80E+890 1,21E-83 7.17E-04 1,30E-BS 0O,08E+28 7,17E-924
D.0BE+00 9, 00E+00 * 0,00E+00 3.01E-864 1.S1E-04 * 3.01E-24
4,14E-02 1.7€E~-0S * 4.14E-83 2.14E-04 4,.72E-0% - 2.14E-3%
4.69E-0¢€ 1,7SE-9¢ * 9.69E-96 1.4%5E~-05 1.77E-0¢€ - 1 4SE~BS
0,.03E+00 4,00E+0Q8 * D,00E+00 Q,00E+90 9,00E+00 * 8.88E+30
2.82E-0% 2.72E-0% * Z.8ZE-05 0.00E+00 ©.00E+00 * B.93E+00
2. 08E~-0€ 2.3DE-OT * 2.98E-0e 9,00E+0QQ ©,230E+08 - 0, 08E+20
£.92E-0% 2.06E-0% * 6.93E-0%5 6.15E-08 6.79E-07 - &.15SE-05
1.322E-05 1.18E~-65 * 1.29E-0% G.00E+00 O.00E+00 -~ 2.20E+30
G,.00E+0.. 4,00E+00Q - Q.00E+80 2.17E-A& 1.34E-05 - 2, 17E-06
A, A3E+Q2 O, 00E+DH0 * Q,30E+30 3.13E-6S 1.72E-0c * 2. 12E-BS
A,.00E+80 0,00E+29 Q,90E+00 Q,00E+Q0 2.22E-984 1.S2E-04 3&5*&3 2.22E-34
O, 00E+00 G,00E+00 D,00E+00 3,00E+00 0,.90E+909 0.00E+00 e QRE+VQ O, 32E 30
2., 60E+00 0O,.00E+0D S.S5IE~-982 S,.89E-02 Q.PQ0E+00 0.00E+00 9. ﬁGE+CL 8, 20F +0a
O,00E+00 2,00E+00 9,00E+00 0.00E+00 0O,.00E+00 0,00E+00 O,00E+00 &, 20E-20
1.72E-82 4.5SE-Q5 5.8%E-02 2.30E-02 2.22E-02 2.25E-94 Q.Q00E+0Q 2,.22E-02
9.89E-02 3,23E-05 Q.00E+00 3I,6%9E~-93 |.4€6E-N3 2.03E-05 VO.00E+00 1.46E-03
O,0E+00 0,90E+00 Q,00E+00 Q,00E+00 Q.00E+00 O,.00E+00 Q.90E+00 2,008 +430
2.1SE-84 1.S2E-05 0.00E+08 3,15E-04 0,00E+00 0,.00E+00 D.00E+GQ 0, 23E+0D
1,66E-92 2.75E-06 A,.00E+00 1.€6E-83 1,32E-03 8.73E-06 0.00E+02 |.22E-03
O.00E+20 O, C0E+00 Q,20E+20 2.00E+99 Q,00E+Q0 O.00E+00 O,00E+00 O, 03E+30
1.11E-8€ 2.9SE-07 ©.090E+0D .11E BE 3.00E+00 Q,.00E+00 0.00E+0Q0 O, 03E+a0
fOCC+00 0.20E+00 O,00E+00 0,00E+Q0 O,00E+0n 0, 90E+00 9O,00E+00 9, Q0E+90

=82 2.7T2E-05 9.00E+88 1,17E-A2 2.7T2E-03 2.2! + SE~-b

LLD regquirekent

in T

ech Spec
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TRELE 1-la

E. 1. Hatch Nuclear Plant UNIT 1

EFFLUENT AND WASTE DISPOSAL SEMIANNURL REFPORT 1981

LIGUID EFFLUENTS-SUMMATION OF ALL RELERSES

Unat Quarter RQuarter |Ezt Toral
2 4 Error X%
A. Fiszion 2 activation products
Tl releasze (not including H3, :
L aase:,alpha) Ci €.64E-02| 1.34E-
' 2ra0s: drluted concentration
[ taeing period Wi ml Ty @3E~08] 8,3 E="&1
| se FErc=nt of applicable limit % 2.99E+00| 6.8 "+uww|

E. Tritium

1. Total releass 1 2.24E+00] 2, 08E+00] 2,52E+01]
Z, Average diluted concentration
during period uCism) 2.44E-06| 1.3BE-0&
1 2, Percent of applicable limit “ 3.14E-02] 4.34E-82

C, Ihzzolved ard entrained gaszes

[ 1. Total releaze £ E.BTE-02] 5.42E-P2] 4. 23E+@1]
Z. HAuerage diluted con-entration
during period ulCi7ml 7.48E-05]| 3.38E-88
2. Percent of applicabls limit % 1.87E-A1] B8.46E-02
. Grozz alpha radicactivity
[ 1. Tortal releaze i [ [ 3.21E-07] 1.526-861 1,23E+02]

D)

IEi Volume of waste (prior to dilution| liters | S.19E+06 | ?.?lE+G€Lﬁl.b@E¢;TI

g

TF. Volune of dilution water used T 11 ers | 3.14E+88] 1.5%E+85] 1.60c+402 |
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TRELE 1-1b

EI x'

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REFORT

Hatch Nuclear Flant

UNIT 2

1981

LIGUID EFFLUENTS-SUMMATION OF ALL RELERSES

Uit Quarter Quarter |Ezt To'air
3 - Ervor % |
A. Fizsion & activation products
“tal release (not including H3, 1 ¥
4 _Jases,alpha) C 1.72E-82) 2.22E-BR| 4, .c=+9
#rage dilutzd concentratiun
L. during periocd uCizml 1.50E-08]| 2.44E-G2
| #. Percent of applicable limit % 1.47E-01]| 4.80E-01
E. Tritium
1. Total release C 2.70E+0D] 1.60E+0R]| &, 2wE+nl]
2. RAverage di1luted concentration
during period uCi ml 2.37E-06] 1.76E-06
2, Percert of applicable limit % 7.59E-082| S.87E-@c
C. Dissolved and entrained gases
1. Toral releass £ 1.17E-02] 2.7BE-03] 4,22E+01]
2, Average diluted concentration
1 during pericd uCi ml 1.02E-98| 3.0€E-19
3, Percent of applicable limit % 2.55€E-02]| 7.65E-93
D, Grazz alpha r dicactivity
| 1. Toral releaze | Ch T 0.00E+00] 4.56E-07]| 1.20E+62

e
n
.
T

(pricor to dilution)]|

liters I

S.7rE+86 |

3. 27E+05] 1.B0E+01 |

af dilurion water used

Yolume

liters |

1.14E+03] @9,04E+u2] 1,60E402 |
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TRELE 1-2a

Es Hatch Nuclear Flant UNIT 1
EFFLUENT AMD WASTE DISPOSAL SEMIANNUAL REFPORT 1921
LIQUID EFFLUENTS
CONTINUQUS MODE BEATCH MJDE
Hucli1des Feleazed Unit RQuarter Guarter | Duarter Huarter
3 4 8 4

Ce-144 Ci 1.77E-B3] 8.56E-04

Te=-39m [ 5.22E-04| 2.852E-03

Ce-141 Ch 9, 30E+08| 3,.53E-a45

Np-239 C1 3.12E-04| 3.74E-04

Cr=51 Ci 1.51E-83]| 1.84E-03

I-131 Ch £.60E-03| 2.74E-82

Zr—-£9m Ci A, 80E+0a| 9, 00E+00

W=-187 o B, a0E+0a] O, 00E+00

i F-18 C 1.37E-83] 3.65E-¢4
1-133 1 2.24E-83| 5.01E-04

Ea-140 A Q,00E+0B| €.74E-03

Az-TF £ 0,.0RE+QB| 2.35E-0S

Cz~-134 C 1.50C-82] 2.41E-82

5 Cs=137 Ch 1.94E-a2| 32.88E-02
Aw Mo-23 £ €.126-04] 1,89E-03
Zredp [ el By B 8.S0E-D5| 0, 00E+00

Sy as e | 1 1 3.92e-85] 1.38€-04

< il Ch | ! 1.28E-B4| S.26E-04

T-1RE " : B Ci iy, TR L B.0RE+3a| 9, 00E+20

Co-5t L T T 2, 26E-04] 7.S9E-04

Mr-54 Ci S.A%E-04| 2,18E-03

Ag-110m Co 1.95E-84]| 3,.8E-9°5

2n-69 Ch 6.17E-03| 2.28E-02

I—"S Ci 2.12E-94| £.45E-05

Fe- [ A, 00E+00| 1,47E-04

Coa-60 Ci S5.58E-93| 2.04E-023

Cu=-£4 Ch 2.26E~-83] 5.,11E~-B3

Ha-"4 Ci 1.47E-032] 4,6%E-04

La-148 Ca 1.16E-84| S.50E-04

Mn-5e Ci Q,30E+00| 9,80E+00

cs~-1232 Ci 8.21E-85]| 1.38E-9%5

Rb-28 1 1.76E-05] 1.36E-8s

HbE=97 C1 S.24E-05] 5.50E-07

- Cs-136 Ch g, 0nE+00| 7.52E-04
Sr=59 Ci 9.00E+0B| 1,38E-803

Sr =29 Ci B, 00E+20 | A, 00E+D0

B Fe-5% o 9. 00E+O0 | 0. ODE+DD
P=-22 [ 0, 38E+a@| 9, 00E+00
] Total for periad boues ) NE | 1 6.64E-a2] 1, 34E-01]
[ e=133 £ 2.93E-02| c,21E-02
Er-28 Ch D.ORE+0R | 2.E63E-08

ve=133m [ 7.15E-04]| 1.74E-04

e Xe- 129 £ 3,.9TE-02| 9.21E-93

I Kr-25m 1 0. 00E+D0| 0, O0E+09
i Kr-87 C D, E3E+00 | O,00E+00
Ke—-138 £ A, BNE+00 | O, XAE+00

e~135N £ = 5.615 a7 2. 41E-10

=131im Ch LOOE+BR | 1,.S1E-02




TRELE 1-2b

E. Hatch Nuclear Plant UNIT 2
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REFORT 1921
LIOUID EFFLUENTS
CONTINUGUS MODE EATCH MODE
Huclidez Releazed Uit Quarter WHArter Quartsr Duarter |
3 4 3 4
Ce-144 Ch 7.99E-05! 2,74E-95
Tc=%9m 24 1.S0E-96 3.13E-04
Ce~141 Ci 0.00E+00| 0,00E+00
Hp=-239 £ 4,23E-086 1.33E-04
Cr=51 C 2.23E-R4]| 7.48E-0%
1-131 Ci 2.38E-84] S.51E-04
2n=&2m Ch Q. A0E+nBa| 2, 00E+00
W=187 Ch B,00E+0Q | O, 30E+02
F-18 Ci 7.18E ‘04| 2.95E-04
I-133 Ca 4,35E-85]| 7.10E-86S
Ea-140 Ci A, 00E+28| O,00E+08
Hz=7Thr Ch B, A0E+0D| 3.S6E-0g
Cz-134 1 3.57E-03]| T.24E-03
i-137 1 4.53E-03| .57E-03
Mo~93 Ci D,00E+08 ] 2,16E-04
Zr-a7 C 0. 00E+00| 0, 00E+00 ]
1 ____2r-98 £y T £, 3RE-0S| 4, 10E-05
___ Nb-sS €1 I Ti.7rvE-eal 8. 7oE-0S]
1-132 Ci %, AdE =05 ZE-ie |
Co-53 £ . ] 2emdE-RSE l.2SERT]
Mn-54 o) Figirpyt i 3. 35E-05] £.,959%E-051
Ag-110m CH 9. 93E -6 L URE+0R
Zn-r5 o 1.9%E-03]| 1.55E-63
1-1395 Ci 1.55E-05| . 16E-0&
Fe-59 i 3, B0E+08 | 9,00E+00
0 Co=60 Ci 1.21E~83]| 7.17E-24
Cu-%4 (o a,00E+0n| 3.01E-84
Ha-24 Ci 4,14E-03| 2,14E-04
La-148 Ci 9,69 E-08& 1.45E-05
Mn-56 C1 B.00E+03| 9,00E+00
Sb~125 £ 3.82E-8S5| 9,00E+800
1-134 &1 S.B2E-05| ©,98E+30
Cs-12% £ £.93E-05] 5, 15E-0%
Fb-28 o] 1.29E-05 | 0, 00E+00
H1 =S L @, a0E+08 2.175-06_
Cs-136 C1 0. OOE+AD0 | 3. 13E-05]
Sr-89 Ch a,apE+00 | 2, 22E-64
] 3r-20 6 G, O0E+D0| B, 00E+00|
Fe~-5% Ci O, 9aE+an A, 8Q8E+09
P-3z Ci O, aBE+3Q | A, 00E+20 |

L T'?;-':, t ar ﬁ'-":"j cabouve) Ci I 1-:25":‘-1 ‘:LEE":‘ZL

| Xe-1332 £ 3.6%E-03] 1,46E-93)
Kr=-22 A D, R9E+08 | A, 80E+00
“e=-132m ! 3.159E-04| 0.00E+08
~e=139 Ch 1.66E-A3 1,.32k~03
Kr=2%m Ci X, g - QUE+Ou
Kr=-87 T 1€ - o= CBDE + 00 |
He=-138 (o I ."_ZIEOH;_TL
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2
2.1.

GASEOUS EFFLUENTS

REGULATORY LIMITS

a. (1) The release rate limit of noble gases from the site
shall be:
i =+=n n -
where Qg = Total release rate from main stack for both Units
in Ci/sec (elevated release)
Qu = Total release rate from vent in Ci/sec (ground release)
i = The individual nuclide n = total nuclides
E5 = The average gamma energy per disintegration
EB = “he average beta energy per disintegration
(2) The release rate 1limit of all radioiodines and
radiocactive matcrials in particulate form with half
lives greater than eight days, released from the site
to the environs as part of the gaseous wastes, shall be.
1.0 X 105 g@ps + 1.5 X 10 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:
N2 & 5 66 B =7 .
E Qéc L}Z Eg + 3.0 qu + Qiy 66 Eg + 140 EBJ ~1
(2) The average release rate of noble gases during any 12
consecutive months shall be:
I Qi (24 Bs + 6.1 55 + 0 130 E+z7oE—:'<1
- Qjs (291 Es -1 Ep O3y | § B{ £
1 -+ N e s 4
(3) The average release rate of all radio iodines and
radiocactive materials in particulate form from the site
with half 1lives greater than eight days during any
calendar quarter shall be:
1.3 % 106 ops + 1.9 x 107 Qpv < 1
(4) The averace release rate of all radio iodines and

radioactive materials in particulate form from the site
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h. (1) Potentially - explosive gas mixtures of hydrogen and
oxygen contained in the offgas system downstream of the
recombiners shall be continuously 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%
hvdrogen 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
both 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 gac analyzer installed in the offgas
system 1line downstream of the recombiner, hydrogen
concentration readings are taken and logged 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
powe: 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.

4 An unplanned or uncontrolled 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

Waste gas release at Hatch is confined to four paths. Each of
these four paths is continuously monitored for gasecous
concentration and each has an integrating type collection device
which concentrates particulates and iodine for each seven day
period (Procedures are such that shorter collection times are
used where applicable to Technical Specification reguirements).
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Each of these continuous samplers has a flow coutroller 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
release 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 of 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 1.21. Unit one and two releases
were calculated together because the Tech. Specifications for the
two reactors are identical in this respnect. The methods for
compilation of the quarterly releases are as follows:

1, FISSION AND ACTIVATION GAS

The total curie release is determined from the continuously
reading gaseous monitors 1in addition to the vent 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 amcunt 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 (EY &
E . . s . . o

fg{*mufg{o?% o%lrthEnvtihreonm%%%fa lc'I}eec t:nsic:alln S[gggiffga}gfgr?s. 11&1%
of the nuclides are summed and stored in their respective
data files until the end of the quarter. Then the computer
divides the sum of the nuclides by the seconds in the
quarter to determine the percent of the tech. spe-. 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 weeks
with only MDA values. Weekly releases are summarized with
the aid of the counting room calculator - computer system
and a quarterly total is prepareéd 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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On July 23, 1981, the sight glass on the flow gauge for the
Main Stack sample panel was removed and cleaned. When it
was returned to service, the flow indicator was accidentally
installed upside down. This was corrected on December 21,
1981, and the readings for the flow during that time period
were corrected so this report reflects the corrected values.

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.

On July 23, 1981, the sight glass on the flow gauge fro the
Main Stack sample panel was removed and cleaned. When it
was returned to service, the flow indicator was accidentally
installed upside dGown. This was corrected on December 21,
1981, and the readings for the flow during that time peried
were corrected so this report reflects the corrected values.

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 ccncentration, the grams water/ft3, 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.
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2.3

Vent Sample Flow Rates 10%
Non~-Steady Release Rates 10%
100¢

4. Total Tritium Release was dominated by the reactcer building
vent tritium release, hence, tihe 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 50%

90%

GASEOUS EFFLUENT RELEASE DATA

Regulatory Guide 1.21 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
1.21.

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.

Ce. Reports of the radioactive 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

Requlatory guide 1.21 Table 3 is found in this report as Table
3“18, bc
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THRELE 2-la

EFFLUENT AND WASTE DISPOSAL SEMIANMUAL REPORT 1931

GASEOUS EFFLUENTS-SUMMATION OF ALL RELERsEs (UNIT I)
Urnre Guarter Quarter [Ezt Total
E. I. Hatch Huclear Power FPlarnt UNIT 1 3 4 Error %
A. Fizsion % actirvation gQases
1. Total releaze Ci 1. 72E+04| S.84E+03| S.09E:01]
2. Average release rate for period uCi sec| 2.1%E+33| 7.27E+82
3. % of Technical specification limit % 6.23E-81]| 3.28E-91
B. lodines
1, Total iodine-131 Ch 6.656-02] 6.22E-92] 1.10E+@2]|
2. Auerage releaze rate for pericd uCi- sec| 8.46E-83] 7.74E-02
2, % of Technical zpecafication limit % 3.32c+900| 3.11E+00
C. Parvizulates
1., Particulatezs with half-lives>8 davs Ch S.04E-03! 1.67E-03] 1.008E+02]|
2., Ruerage release rate for period uCi zec] 6.41E-04]| 2,23E-84
3, % of Tech-ical spscification limit % 9.30E-921| 3,36E-81
] 4. Gross alpha radiowctivity Ci 1.47E-96! &,00E-A7
D. Tritium
1. Total releaze £y 1,.0E+00] 1.07E-C1] 3,.00E+91 [
2. Huerage releaze rate for period uCi ssc] 1.51E-01] 1.33E-82
3. % of Technical zpecification limit % 1.41E+80] S,21E-81

30






TREI E 2-1iC

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1381

GASEDUS EFFLUENTS-SUMMATION OF ALL RELEASES (SITE)

Urit Quarter GQuarter |Est Total
E. I. Hatch Huclear Power P'ant SITE 3 B Error
A. Fizzsion & activation gases
1. Total relesase Ci 1.73E+04] 5.92E+03| =,00E+01]
2. Auerage release rate for period uCissec| 2.19E+83]| 7.37E+B2
2, % of Technical specification limit % 6.52E-01] 3.32E-81
B. lodines
1. Total t1odine-131 Ch 3.176-D2] 6.42E-02] 1.10E+02]
2., Average releasze rate for period uCissec| 9.12E-83| 7.98E-03
3, % of Technical specification limit % 1.79E+08| 1.60E+880
C. Particulates
1. Particulates with half-l11ves>8 davs Ci 5.54E-032] 1.21E-83]| 1.80E+02
2, Auerage releaze rate for period uCi sec| 7.74E-04]| 2,25C-04
3. % of Technical :pecification limit % 1.05E+00| 2.eTE-01
4, Gross alpha radicactivit Ci 2.13E-065]| 1,828E-0c
D. Tritium
1. Tortal release 1 3,.95E+u0] 1.74E+00]| 2, Q0E+a1]
2, RAuerage relsaze rate for period uCi-sec| S.03E-81]| 2.17E-@i
I 2, % e+ Tecrnical specification 1imit % 4, Z:E+n0! 2,14E+88




TRELE 2-2a
E. I. Hatch NHuclear Power Plant UNIT 1
EFFLUENT AND WASTE DISFOSAL SEMIANNUARL REPORT
GASEQUS EFFLUENTS-ELEYATED RELERSE

CONTINUOUS MODE BRATCH MOLDE

Huclidez: Feleazed Urit

Nuarter | Ouarter fuartsr Buarter
3 | 3 4

1. Fizzion gaszes

Xe-133

. 24E+@24

3, DBE+aC

3, BRE+029

Xe=131HM

1,23E+03

0, A0E+20

B, A0E+D0

Kr-28

2. 10E+B2

a3, 38E+08

5. 9RE+00

Xe-133M

1.59E+02

3, 30E+20

9. B0E+R3

Ke=1239

4. 7T4E+01

L., BRE+00

3. 90E+a0

Er-25M

1.03E+03

3.57E+82

3, BAE+0Q

3, ROE+G2

=331

0, B0E+02

d,08E+08

B, a0E+0R

9, 0AE+B0

Kr=37

1.26E+82

£.44E+01

9, aRE+0D

0. B0E+24

Ae=138

1.39E+82

1.56E+82

9. DBE+aD

9, AGE+34a

Ae~=137

1.82E+82

1.60E+82

0, 00E+08

9. 93E+80

N-13

1.33E+82

1.24E+82

3, 00E+00

a, 30E+80

Kr=3%5

G, BRE+30

9, 8E+38

9. 38E+Q0

B, 00E+00

Xe-135H

1.25E+82

S.0RE+B1

B, BE+AD

3, 00E+00

§=133

B, BE+AD

A, B3E+00

A, AQE+0

B, B0E+00

Kr=89

0, ARE+2Q

3., 008E+00

2, 30E+04a

2, 808E+00

1=1389

3, H8AE+B8

9, 88E+aR

9, 3RE+a0

9, 98E+a0

Ar-41

1.74E+801

2.41E+02

8. 00E+oD

9. 80E+00

]l Total for pericd

1.71E+24

S.21E+83

B, 00E+2G

B, BOE+a8

Iodines

=131

2. 39E-82

3, 98E+QQ

@, a0E+3a

1-133

1, 35E-82

8, 9E+020

B, 98E+00

1=133

8.51E-03

A, 808E+048

3. 0BE+03

Total

for period

+39E-02

A, 0RE+0Q

B, Q0E+00

Carticulates

1,12E-04

1. 38E-84

0, BRE+0Q

a?

A, BBE+O¢

0, 00E+282

8. A0E+0H

3, B0E+Q2

3. 0BE+08

-

Ll D} (]

3, 00E+00

5.,31E~-0%

3. 08E+00

R D B

-

B, DGE+0D

A, BRE+AY

2,95E-8¢6

3, 88E+08

D

Do
@
o
m
+
=
D]

S.19E-04

4., 28E‘95

8, 08E+QD

0, BRE+00

3, 80E+00

1.92E-88

§,a8E+30

A, ABE+C0

2.20E-04

2. 20E-0S

0, 98E+0H

4., Q0E+02

3.928E-07

8.45E-05

&, BRE+a8

A, ABE+00

2. 24E-08

1.18E-85

0., A0E+B0

A, 00E+00

4.40E-85

@, 30E+08

0. 08E+DD

2, B0E+80

Q. BRE+AH

3. 43E"0?

8, 30E+08

a, 00E+00

8., 98E+0Q

S.76E-A¢

0, 00E+08

B, 0BE+0R

B, A0E+2Q

9, I0E+GaQ

. 00E+90

8, 30E+04a

3, 00E+00

Q. ARE+ad

0, DAE+0H

A, B0E+30

9, 00E+0Q

0, 80E+89

0, QBE+H8

8, BRE+u0

Pl Dol O ) Ol Dl Ol U U Dl B B

P (ONR (RPN (NSEY NS W I WS DUCUS GRS BN SEUW B R (R R

B, BRE+DD

1.42E-08

a-140

L}

L

3. 34E-04

2. 20E-0S

0, 30E+80

‘30 ‘;"‘;

3 for

L

-

1.28E-03

2. ?16-‘34

8. 06700
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TRELE 2-2b

E. 1. Hatch NHuclear Power Plant UNIT 2
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REFPORT 1981
GASEQUS EFFLUENTS-ELEYATED RELERSE
CONTINUQUS MODE EATCH MOLE
Huclidez Releaseag Urint Quarter Guarter Quarter Duarter
3 < 3 4
1. Fisziron Qases
ne=-133 Ci 2.35E+01]| S.19E+01]| 9, 00E+30| 0,00E+08
#e=131N Ch 4,20E+00| 8,27E+0BB| J.00E+00]| 0, A0E+0
Kr=88 Ci 1.235E+00| S.16E+0a| O,00E+0Q| 3,00E+00
xe=-133M £ 3.64E-01| S.33E-91] B.0DE+D0O| 0.00E+BA
Xe-139 Ca 1.22€-081| 2.11E-01| O.0RE+GQ| A,00E+03
Kr-5Sn C? 2, 25E+0R| S,0A9%E+00] A.00E+08| 0,00E+0Q
1-131 [ @, A0E+0a| O.ABE+00]| O,00E+0B| O, B0E+00
br=-37 C1 2.2%E-01| 9,17E-01| @.Q0E+20| &,00E+Q2
e=138 Ci 4,Sc£E-01| 2.22E+08| 0,00E+00 £, A0E+D0
=137 Ch 4,1°5-01| 2.22E+00| 0.00E+00| 0,.ARE+BD
N=-12 Ci 3.06E-01] 1.91E+00] 9.00E+.0] 0,00E+08
Kr=-3% Ch . 00E+00| O.Q0E+00| O, 00E- 90| @, A0E+00
Ae=135M i 2.86E-01| 7.12E-01]| 0,QRE+29! A.80E+3D
[-1232 ) G@.00c+00] A,A0E+00]| 0.00E+02| B,.00E+30
Kr-29 G 0,0RE+00| O,.00E+0a| 0,00E+00| 0,00E+R0
[=13% 5§ D, 00E+00B| O,Q0E+998| 0O,.Q0E+00| &,00E+00
Hr-41 C 3,33E-82| 2.43E+00]| 0,00E+00, A,00E+00
|
Total for period Ci 2,92E+01| S.28E+01| 0.Q0E+00, B,00E+08
2. lodines
4 I-131 Ci 6.62E~-0%5] S.95E-04]| B.00E+93| 0,00E+00
[-123 1 4,23E-0S| 1.1TE-9S| G,.00E+A0| A, BAE+Q8
1-125 C1 1.95E-25| 9,44E-05]| 0.00E+00, &,00E+80
Tatal for periad &3 1.266-04| 7.02E-04| O,00E+00| A.00E+00
2. FParticulates
Sp-Sa v 2.57E-07] 1.9€E-0€| Q.RAE+00| A, A0E+20
Sr=90 Ci G.00E+0n] O.00E+06| O,00E+00] A, 00E+00
- Ce-141 C G, 00E+00] 9,69%E-1H] G.00E+00 | 9, 08E+08
Cr=S1 o 0, ARE+00]| 2.93E-03] 8,00E+008| O,008E+80
I-131 23 1.19%E-05| S.33E-07| 0.00E+0a| 4,08E+00
Sh=113 | B, A0E+00]| 2.732E-10| 9.00E+00 | O, 00E+08
Fa-144 C1 S.04E-07]| 3.29E-07| A.00E+081 9,00E+40
Cs~134 G G, 13E-18] 1,20E-07| O.90E+0Q| 0,A0E+048
- C:=137 C1 T.42E-03]| 1.68E-47| O,.00E+00| A,008E+Q0
- Ce-144 C1 1.31E-087| 0.00E+00| 0.00E+00 | 2, 008E+88
2r=9%5 C1 O, 0RE+00| 4,29 E-09] A, 00E+08| 2.00E+20
. HE =35 £ B,.0RE+aN]| 2,20E-93] O,00E+00] 9.00E+88
Co=-523 £ B.O00E+00| O,00E+00]| G,00E+00| O,A0E+00
Mn-54 Ci D.O0E+aD| 9, 00E+00] B, 00E+00 | @, 00E+C0
Fe-549 C1 O,00E+02| O,00E+0Q| 0.00E+00| A, A0E+0Q
Co-£0 o C A, 00E+00 ] 2,02E-08] O.00E+Q0| O, 0BE+DAQ
La-148 [ 2,.50E-07] S.42E-07| O0.00E+0Q | 4,00l +80
A 24 i 2.34E-06| 3.9%E-06| 0.00E+20| v, 00E+00
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TRELE 2-3a

Hatch Muclear Fowsr Plant UNIT 1

EFFLUENT AHD WASTE DISPOSAL SEMIAMUAL REPORT 1321
GASEQNUS EFFLUENTS-GROUND-LEYEL RELERSE
CONTINUOUS MODE RATCH MODE
Mucitdes Releazed Unit Quarter Quarter Quarter Quarter
3 4 3 4
1. Fizzsion gases

Xe-133 £ 2.51E+01| 9,.00E+80]| O.00E+00| 9,090E+u0
ne=131M C1 A, 00E+00| A,.0RE+DB]| O,.B0E+00 ] B,00E+00
Kr-83 1 1,3%9E-a1| 0.090E+00| O, 00E+00| O,00E+D0
“e-123H 1 3,00E+00| A.0DE+0Q| O,H0E+0a1 &, 30E+20
Xe=-13% Ci 2.35E+01| 7.Q1E+00| 9,00E+00| v, 08E+082
b -55H Ci 1.32E-91]| 9,00E+08]| 0.00E+00 | 9,88E+00
1-131 Ci 9, 00E+00| O.00E+00| B, A0E+90 | &, Z0E+0D
Kr-37 £ 2,12E-A1]| 9,.00E+0G]| 0,.00E+00| 9,08E+00
e-1383 Ci S.52E-01| O.00E+00 | 9.00E+02] O,.Q0E+00
Ze=137 C a,00E+00 | D.BRE+00| B,0QE+00| O,08E+00

H=-13 Ci 7.34E-02| 9,.84E+00| Q. 00E+00| B,00E+00
Kr=-2% R 2.2RE-A1]| 6.5TE-91| H.00E+DD| 9A.00E+00
e-135N1 Ci 3.5%E+91| 3,.84E+00]| O.00E+0Q| O,00E+00
1-133 Ci A, 0E+0B| O, 00E+00]| O,.00E+Q0| a,00E+00
Kr=-29 Ca 0, O0E+0A| C.O00E+0R| G,00E+00| B, 0BE+00
| =17 £ A.00E+00| O.00E+00| 0.00E+08| O,00E+00
Ar-41 G1 f.00E+00] D.00E+00 | 0.Q0E+00| O,00E+03
] Toral for period Ci 3,10E+81| Z.66E+b!'| Q.00E+A%| O,H0E+50

2, lodines
1-131 Ci 3.6 0E-02] 2.02E-02| G.0QE+00 [ A, 00E+0H
1 1-133 o 7,.28E-02] 1.53E-03] 0,.00E+00]| A,0FE+0a
1-13% Ci 1 ,21E-82| 2.75E-04: A,0RE+00| 0,.00E+00
Total for period Ci 8.7CE-22| 2.20E-02| 9,00E+00| 0.80E+0Q
3. Particulate:z

L Sp-29 £ 3.04E-0S| 3,.00E-05| A.00E+00| 9,8BE+0d
Sr=98 L 9,30E+30] O,.00E+00| 0.00E+00| A, 0QE+0Q
Ce-141 Ci A.00E+08| B.00E+0a| O,00E+00| O, 00E+00
Cr=S1 £ 1.22E-04| S.5SE-0S| Q.02E+00| 9,00E+00
1-131 £ 1.11E-03] 2.06E-04, 0.00E+00 U.QQE*@B
| Sn=113 1 B.0uE+B3| 9,00E+0D| €,00E+048 LDBE+0D

| Ea-140 i 3, RE-05] 1.77E-05]| 0.00E+00 a DOE +00

| - Cs~134 [*3) F,94E-24| 4,12E-04| L. 0BQE+DG| O, 00E+00 |
Cs-137 i 1,21E-932] 4,.9%E-04| 0,20E+80 G, 00E+00 |
Le~144 Ci B, 30E+00| ©,00E+08] 9. 00E+00 | A, 00E+00
2r=25 Ch Q.00E+00| 1.81E-88 0.305*00 ﬂ QOE+3
HE-39 C1 B.0BE+00 | 3,22E-45 LODE+2D  BBE+00
$- Co-58 £ 0, aRE+an| 1,7%E-05 G.UuE*EW 8.60E+UB
Mn-54 i 3, 42E-07| S.41E-085 LOBE+0R ] @, ABE+0A
Fe=-53 1 O, 00E+30| a,00E+800 \ AQE+DBR| 9, 20E+a0
Co-68 Cy S.26E-05] 6.655E-8S LOBE+DR ] B, 00E+00
La-148 ] 1.10E-04] 6.00E-01T | J.ugg‘fﬁ#“B.LGEOOB

|
Total far pern LY 3.7EE-02] 1.47E-03| 9,00E+0a| A,.00E+00
3f
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TRELE 2-3b
E. 1. Hatch Nuclear Power Plant UNIT 2
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981
GASEOQUS EFFLUENTS-GROUND-LEYEL RELERSE

CONTINUOUS MODE EATCH MODE

Huclidez: Feleaszsd Uritt Cuarter duarter Quarter Cuarter
3 - 3 -
1. Fizzi1on gases
Xe-133 Ch A.00E+00| A,0RE+Q0| ©0.GRE+QD| 9,70E+09
Ae=131M (] 0.00E+00]| G,00E+0A| G.00E+0A| 0.00E+00
Kr=-28 i 2.77E+00| 9,00E+00| 9.Q0E - @0 3,.08E+20
ne=-132M Ci 9, 00E+00| 0,70E+00]| @9, 90E 90 8, A0E+0a
Xe-139 Ci 1.66E+01| A.C3E~DO| H,005+00] @, 008E+80
Kr=-2%M g n,ACE+0D| A,.00E+RD | B.0Lc+0Q| B, 78E+09
I-121 Ci A.00E+00| 9.00E+00]| A,.00E+00]! 0,008E+00
Kr=87 =3 2.26E+00| A.00E+0B| J.090E+00| A.88E+09
Xe=-138 Ca Q.00E+00| O.90E+00| 9,.00C+98| O.080E+00
Xe=137 1 B.00E+00]| O,00E+00] . GOE+7G| 0, 88E+8D
H=13 Ci @.00E+00| ©,.00E+00] 0.00E+0C0| O,.9BE+98
Kr=89% Ch C.O0E+aR| 2,00E+00] A,.00E+B0] 0O,00E+00
Xe-135M Ci 2,256E-21| 9.00E+00| A.Q0E+20| A, 90E+80
I=-133 Ci 3.00E+00]| O,00E+00, Q.00E+°0| A,00E+00
k-89 Ci 0,00E+00] 9,00E+0w| .OQE+08| O,08E+a0
1-13%5 Ci O, a0E+00| 9,00E+001 9, 98E+8y @.@Eﬁqu#
Ar-41 Ch 3,00E+00| O,00E+00| O,00E+20| &, 00F .0
Total for period Ci 2.26E+01| ©,00E+00| 2. 00E+00| 9,08E+00
2. lodines
1-131 Ci 4,20F-03] 1.32E-03]| O.80E+0Q| &,008E+00
1-133 Ci S,59E-05] 1.93E-04| Q.0Q0E+00| 9,80E+00
1-135 Ci 2.19E-03]| 2.44E-05| 0.80E+08 2, 08E+09
Total for pericd £ 1.26E-82] 1.60E-92| A, 00E+00| 6,00E+20
3. Particulates
r-gs [ 1.13E-85! 1.25E-0S| 0.00E+09, O,00E+00
r-90 Ca 0,00E+00]| O,C0E+Q0 ] 0,00E+00]| 8,00E+04
Ce-141 Ci Q,00E+2a| 0,.00E+00| A,00E+008| O,.B0E+09
Cr~51 Ci 2.79E-0e| O.G0E+00| 0,.090E+QQ| 0,30E+30D
I-131 Ci 32.35E-04| 2.42E-05]| 0.00E+00 ]| 0. GRE+HQ
Sn=113 Ch 0,00E+00| 0,90E+00| A.B0E+0a| 0,00E+00
Ba-140 9 4,78E-0S| 2.E9E-0S| 0.0BE+00| A, A0E+00
Lz-134 Ci 2.20E-04] S.4cE-07| 0,00E+00| 0,00E+00
Cou=137 Ci 1.72E-a8] 1.7SE-0&| D.00E+D0| 0, 00E+04a
Ce=-144 £ B,90E+00] 0,.00E+00| 0,00E+00]| O,00E+20
er=99 Ci 0,00E+00| O,00E+00! 9,00E+0Q]| A, 00E+00
HE=-39S [ a,00E+00a] 1,01E-95| A,.00E+00| §,008E+04
_Co=51% c N, 0RE+A0| A,.Q0E+NQ]| O,OHE+QD| A, B0E+00
Mri-549 Ci 0, 00E+00| 0,00E+00]| 0.00E+08]| 3.90E+09
Fe-59 Ci B, A0E+05] O,00E+00| O,00E+08] O, 00E+00
Co-60) (g} 9,22E-07| 4.83%E-96| @, 00E+0a| O, 0E+39
~140 _Ci 9,17E-08S| S.09E-95| Q. C0E+0G| 8.ABE+D0D
r_p 4,93E-04] 1.32E-04] @.70E-0R IIE + 27




EFFLUENT AND

TRELE 2-3c

E. I& Hatch Huclear Power Flant SITE

WASZTE DISFOSAL SEMIANNUAL REPORT

GRSEOUS EFFLUENMTS-GROUND-LEVEL RELERSE

CONTINUOUS MODE

BRTCH

MODL

Hucli1dez Released

Unit

Quarter
3

Quarter
4

Duarter
3

Darter
4

1. Fizzion gQases

Xe-133

2.51E+01

B, A0E+A0

Q. 30E+03

B, RE+BQ

Ae=131M

8, 00E+00

0,B0E+30

8, BBE+20

a,00E+08

KEr-88

2.97E+08

8. 0BE+0a

2,80E+02

2, 9RE«00

X 133M

0. BAE+QC

Q. ABE+08

Q. 00E+08

B, 00E+28

X =139

4.52E+01

7 A1E+B0

g, 08E+08

G, O0E+00 |

Kr=-2%M

1,02E-01

8. 80E+99

9, 90E+B8

a.00E+08

1=18}

3, 0E+20

9. 20E+80

B, 0BE+00

0. B8E+80

Kr=37

3. 18E+08

9. 080E+00

B, 008E+20

A.08E+20

Ke-138

9.536~-01

0. 38E+24a

2., 08E+00

9, QRE+a9

Xe=137

8.30E+80

9, 00E+AQ

9, 00E+29

0, 38E+00

N=13

7. 24E-02

3. A4E+08

g, 80E+90

A, B0E+0D

Kr=-8%

2. 28E-91

€.57E-81

9. 00E+08

Q. 00E+03

{e=. 35N

3.62E+01

9.84E+80

0.,00E+00D

A, BRE+28

0, A0E+00

8., 00E+80

J. QEE+90

8, 30E+08

1-132

B, 90E+00

8, 80E+08

8, 008E+0D

3, 90E+00

@, B0E+00

3, ARE+0a

B, BRE+LD

A, B80E+00

9, BOE+28

9. AE+88

B, BRE+AD

9, E+88

Total for period

1,14E+02

2.66C0+81

@, 0RE+RH

3, A0E+00

-

2y lodines

— I-131

4,087E-02

9. 0BE+0A

9., Q0E+00

1~133

4.43E-82

0, BRE+00

93, aRE+00

1-135

1.93E~02

0, 00E+08

8, 20E+02

Total far

period

1,88E-01

8, A0E+DY

3. 00E+00

4,16E-8%5

4, cnE-05

6, A0E+08Q

B, 00E+00 ]

0, QOE+89

0, A0E+09

8. 080E+0

9, 38E+0a

B, A0E+B0

8, 8E+L D

B, AVE+Ba

@, A0E+a0
-

1. Z4E-04

5. 95E=-095

A, 80E+80

A, OOE +0u

1.44E-893

2. 20E-B4

A, BRE+00

0, @aE+a9

. 00E+8a

0, 00E+00

A, BRE+0D

9, ABE+O0

2.48E-@95

4,45E-05

A, ABE+00

B, 00E+08

3, 3cE-04

4, 13E-84

0, a0E+00

@, BOE+08

1.31E-@3

S.Q1E-D4

B8, QRE+8d

0, Q0E+0a

B, 00E+D0

W, BOE+38

0, 0E+80

9, A0E+00

8, B0E+08

1,01E-@8

Q,E+0a

0, BOE+O0

@, ABE+30

4., 24E-25

0.00E+80

a, A0E+080

2, AJE+D0

1. 72E~80

2, 30E+B0

3, 80E+00

9,42E-07

S.41E-85

8, 03E+00

0, B0E+a9

Q,00E+0D

3, ABE+D8

A, 0EE+00

a,00E+00

7. 14E-0%5

2, 00E+00

A, 09E+00
B

S.36E-03
P

' AZE-D4

1.11E-04

a, 0E+0n

1, BRE+00

4,25E-83

1.53E-03]

(5]




TABLE 3-la
EEFLUCIT AND YASTE DISTOSAL STNIAKRKUAL REP ORT(YEAR 1981

cOLID WASTE AND IRRADIATLD FUZ L SHIPMENTS
FOR UIIT ]

A SOUID WASTE SHIPPE D OFeSITE FON SUARIAL OR CISPOSAL (Not imadiated fual)
1, Type of waste " Lait Eronth Cet Yool
Period Emar, %

2. Speat runs, Tl SILCss, vapeilior e £
battars, et Ci l A8 e % i 1. 00: 0 ]

' D. Lry <2:-oi2sais.e waste, CORIIANALES ‘ n:’ 2.51E21
eqTil, 15 ! Ci .27 1! 1 00 ]

€. lzadoatwd companants, contol $ fray b
|r¢':. et [ Cl E E

d. Q:liee (d2sznoe) m £
Ci S B

a. Cs-137

N
D
C
[&2]
N
o
(we]
~J
(es]

Cs-134 "
_Co-60 18.87 218.80

All others 29,57 342.89
b. Zn-€5 22.46 11,82

Cs=137 : 16.78 8.83
Co-60 | 16.45 8.66

All _others l 44,31 23.34

. Solid Vizzte Disporition
}.‘:z-:v‘:i:-:f.‘1]".177:'*3.—\'._3 s Mad: of Tranincriation D=tination
57 Tractor & Trailer ghem Nuc]ear Systems, Inc.
6 Tractor & Trailer agnwfcofo
0 IBRADLATIDS FUEL SHIPNINTS (Disposition) R‘lch]and washmgton
Nurter r_f“__‘ menty Mols of Tanztomation Destintion
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