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INTRODUCT ION

This Semi-annual radicactive release report, for the period
July 1 through December 31, 1984, 13 submitted i1n accordance
With Rppendix A of License Nos. NPF-2 and NPF-8. Appendix A
will hereinafter be referred to as the Standard Technical

Specifications o~ STS,

A single submittal 1s made for both units which combines those
sections that are common. Separate tables of releases and
release totals are included where separate processing systems
exi1st.

This report i1ncludes an annual summary of hourly meteorological
data collected over the past year and an assessment of the
radiation doses due to the radiocactive liquid and gaseous
effluents released from the Farley Nuclear Plant site over the
same period. Additionally Section 12.d with associated dose
contributions to sectors comprises an assessment of radiation
doses to the likely most exposed member of the public from
reactor releases and other nearby uranium fuel cycle sources
(including doses from primary effluent pathways and direct
radiation), All assessments of radiation doses are performed
In accordance with the OFFSITE DOSE CALCULATION MANUAL (0DCM).




o4
e
@

o
Q

-
-
v
i

N

{FORMATIO
terms a

PPLEMENTAL INF
ne

< U




Maximum Permissible Concentrations

a. Airborne - The maximum permissible cancentration of
radiocactive materials 1n gaseous effluents 1s limited
by the dose rate restrictions of lO0CFR20. In this
case, the maximum permissible concentrations are
actually determinsd by the dose factors i1n the ODCM.

b. Ligquid - 10 CFR Part 20, Appendix B Table [I, Column 2.%
*NOTE: The MPC chosen i1s the most conservative value
of mither the soluble or 1nsoluble MPC for each

1sotope.

Average Energy
Not Applicable for Farley's STS.

Measurements and Approximations of Total Activity

The following discussion detaiis the methods used to measure
and approximate total activity for the following:

a. Fission and Activation Cases
b. lodines and Particulates
S, Liquid Effluents

Tables 5 and 6 give sampiing frequencies and minimum detectable
concentration requirements for the analysis of ligquid and
gaseous effluent streams, respectively.

Values 1n the attached tables given as zero do not mean that
the nuclides were not present. A zero indicates that the
nuclide was not present at levels greater than the sensi1tivity
requirements shown i1n Tables 5 and 6. For some nuclides,

lower detection limits than required may be readily achievablr ;
when & nuclide i1s measured below its stated limit, 1t 1s
reported.

Fission and Activation Gases

The following noble gases are considered in evaluating gaseous
airborne discharge:

Kr-87 Xe-133
Kr-88 Xa-135%
Xe=133m Xe-138

.



Periodic grab samples from plant effluent streams are analyzed
by a computerized pulse height analyzer system utilizing high
resolution germanium detectors. (See Table ¢ for sampling and
analytical regquirements). I[sotopic values thus obtained are
used for release ratc calculations as given 1n section la

of this report. Only those nuciides that are detected are
used 1n this computation. Ouring the period between grab
samples, the amount of radicactivity released 1s based on the
effluent monitor readings. Monitors are assigned a
calibration factor based upon the last 1sotopic analysis using
the following relationship:

CF = A /m, w re
1 1

CF = i1sotopic calibration factor for i1sotope 1.
1

A = concentration of 1sotope i1n the grab sample, i1n uCi/ml.

m = net monitor reading asscciated with the effluent stream.

These calibration factors along with the hourly effluent
monitor reacings are inputs to the laboratory computer where

the release rates for individual nuclides are calculated and
stored.

To ensure 1sotopic distributions do not change signiricantly
during ma)or operational occurrences, the frequency of grab
sampling 18 i1ncreaszed to satisfy the requirements of footnotes
b & d of STS Table «.11-2, "Radicactive Gaseous Waste Sampling
and Analysis Program",.

lodines and Particulates

The radioiodines and radicactive materials 1in particulate
forms to be considered are:

Mn-54 [-131
Fa-59 [-133
Co-5%58 Cs-134
Co-60 Cs-137
Zn-65 Ce-141
Sr-89 Ce-144
Sr-90 * H-3
Mo-99

OUther nuclides with half-lives greater than 8 days which are
identi1fied and measured are also considered. The MDC's will
vary and are not required to meet the MOC limits of those
1sotopes listed specifically.

* Tritium 1s considered in the gaseous or water vapor form,



Continuous Releases: Lontinuous sampling 1s pertormed on the
continuous release points (1.e. the Plant Uent Stack, Containment
Purge and the Turbine Building Vent). Particulate material 1s
collected by filtration. Periodically these filters are removed

and analyzed on the pulse height analyzer to i1dentify and quantify
radicactive materi1als collected on the filters. Particulate filters
are then analyzed for gross alpha and strontium as required. Gross
alpha determinations are made using a 2 pi1 gas flow proportional
counter. Sr-89 and 90 values are obtained by chemical separation and
subsequent analysis using 2 p1 gas flow proportional counters.

Batch Releases: The processing of batch type releases (from
Containment Waste Gas Decay Tanks) 1s analogous to continucus
releases, except that the release 1s not commenced until grab
samp les have been obtained and analyzed.

Liquid Effluents

The radionuclides listed below are considered when evaluating
liquid effluents:

Mn-54 1-131
Fe-59 Cs-134
Co-58 Cs-137
Co-60 Ce-1s1
Zn-65% Ce-144
Sr-89 Mo-99
Sr-%20 Fe-55
H=3

Batch Releases: Representative pre-release grab samples are obtained
and analyzed per Table 5. Isotopic analyses are performed using the
computerized pulse height analysis system previously described.
Aliquots of each pre-release sample proportional to the waste volume
released are composited in accordance with requirements in Table 5.
Strontium and Ilron determinations are made by performing a chemical
separation and counting the 1sotope thus separated using a 2 p1 gas
flow proportional counter. Gross beta and gross alpha determinations
are made using 2 p1 gas flow proportional counters. Tritium concen-
trations are determined by using ligquid scintillation techniques.
Dissolved gases are determined employing grab sampling techniques
and then counting on the pulse height analyzer,

Continuous releases: Continuous releases (from the Steam Generator
Blowdown) are analogous to that of the batch releases except that
they are analyzed on a weekly composite basis per Table 5.



UNIT # 1

1984
5. Batch Release

a. Liquid Quarter 3l Quarter 4
1. Number of batch releases: 99 139
2. Total time period for releases: 8559 min. 11254 min.
3. Maximum time period for a roloasoﬁ 138 min. 166 min.
4. Average time period for a release: 86 min. 8l min.
5. Minimum time period for a release: 54 min. 5 min.

6. Average stream flow during periods
of release of effluent i1nto a #1.15E4 cfs *1,.15E4 cfs
flowing stream:

b. Gaseous Quarter 3 Quarter 4
1. Number of releases: 1 0
2. Total time period for releases: 420 min. 0 min.
3. Maximum time period for a release: 420 min. 0 min.
4. Average time period for a release: 420 min, 0 min.
5. Minimum time period for a release: 420 min. 0 min.

6. Abnormal Rel|esases

a. Liquid
1. Number of releases: None
2. Total activity released: N/A
b. Gaseous
1. Number of releases: None
2. Total activity released: N/A

* Annual Average River Flow Rate.



S.

6.

1984
Batch Release
a. Liquid Quarter 3
1. Number of batch releases: 50
2. Total time period for releases: 4257 min.
3., Maximum time period for a release: 170 min.
4. Average time period for a release: 8% min.
9. Minimum time period for a release: 20 min.
6. Average stream flow during pariods
of release of effluent int~ a *1.15E4 cfs
flowing stream:
b. Gaseous Quarter 3
1. Number of releases: 7
2. Total time period for releases: 3960 min.
3. Maximum time period for a release: 720 min.
4. Average time period for a release: 566 min.
5. Minimum time ;eriod for a release: 420 min.
Abnormal Releases
a. Liquid
1. Number of releases: None
2. Total activity released: N/A
b. Gaseous
1. Number uf releases: None
2. Total activity released: N/A

UNIT # 2

* Annual Average River Flow Rate,

Quarter 4
86
6535 min.
116 min.

76 min.

48 min.

#1.15E4 cfs

Quarter 4
0

0 min.
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Estimate of Total Error

Liquid

1. The maximum error associated with volume and flow
measurements, based upon plant calibration practice
1s estimated to be + or - 10%.

2. The average error associated with cocunting 1s estimated
to be less than + or - 15%.

Gaseous

1. The maximum errors associated with monitor readings,

sample flow, vent flow, sample cocllection, monitor
calibration and laboratory procedure are collectively
estimated to be:

Fission and

Activation Gases lodines Particulates Tritium
75% 60% 50% 45%
2. The average error asscciated with counting 1s estimated
to be:

Fission and
Activation Gases lodines Particulates Tritium

6% 18% 19% 12%

Solid Radwaste

The error involved i1n determining the contents of solid
radwaste shipments 1s estimated to be lexs than + or -
15%.



UNIT # 1

1984
Soli1d Waste
See Table 3
Radiological Impact On Man
a, Water Related Exposure Pathways

ord Quarter
Total Body = 1.6E-03 mrem
Bone = 7 .7E-04 mrem
Liver = 2,3E~03 mrem
Thyroid = 9.4E-04 mrem
Kidney = 1,1E-03 mrem
Lungs = 1.1E-03 mrem
Gl Tract = 3,1E-02 mrem
b. Gaseous Related Exposure Pathways
3rd Quarter
Total Body = 7.7E-02 mrem
Skin = 1.6E-U] mrem
c. Particulate and lodine
3rd Quarter

Organ Dose = 2.9E~02 mrem

4th Quarter
3.2E-03 mrem
1.4E-03 mrem
4.%5E-03 mrem
1.9E-03 mrem
2.3E-03 mrem
3.8E~-C3 mrem

1.0E-02 mrem

4th Quarter
3.5E-02 mrem

5.1E-12 mrem

4th Quarter

3.2E-02 mrem



UNIT # 2

1984
8. Solid Waste
See Table 3
9. Radioclogical Impact On Man
a. Water Related Exposure Pathways
3rd Quarter 4th Quarter
Total Body = 1.4e-01 mrem 2.3E-02 mrem
Bone = 1.2E-01 mrem 1.8E-02 mrem
Liver = 2,0E-01 mrem 3.2E-02 mrem
Thyroid = 1.1E-02 mrem 2.0E-03 mrem
Kidney = 6.6E~02 mrem 1.1E-02 mrem
Lungs = 2.5E-02 mrem 8.8E-03 mrem
Gi Tract = 1.7E-01 mrem 9.5E-03 mrem
b. Gaseous Related Exposure Pathways
3rd Quarter 4th Quarter
Total Bod'' = 1.2E-01 mrem 1.5E-02 mrem
Skin = 2,7E-Ul mrem 2.7E-02 mrem
S, Particulate and lodine
3rd Quarter 4th Quarter

Organ Dose = 2.0E-02 mrem 1.2E-02 mrem




lU. Meteorological Data

See Table 4A, "Cumulative Joint Frequency Distribution

Lontinuous Release Mode:
3rd Quarter, 1984 ! 4R-CR3
4th Quarter, 1984 : 4A-CU4

Batch Release Mode (Units 18&2):
3rd Quarter, 1984 ! 4A-1BQ3 & 4R-2B0Q3
4th Quarter, 1984 : 4A-1BU4 & 4R-2BL4

Minimum Detectable Corcentration (MDC)

Jetectable limits for activity analyses are based upon the
technica feasibi1lity and on the potential significance 1in
the envirunment of the quantities released. However, 1n
practice, when an 1sotope's a posterior: MDC could not be
met due to other nuclides being present i1n much greater
concentrations the a prior:1 MDC as defined 1n the STS Table
4.11-1 a. 1s reli1ed upon.

Annual Radiation Dose Assessment (1984)

Water Related Exposure Pathways

Total Body 2.l1E-01 mrem

Bone
Liver
Thyroid
Kidney

Lungs = 4.6E-02 mrem

bl

Tract = 3.7E~01 mrem

saseous Related Exposure Pathways

flotal Body = 3,7E-01 mrem

Sk 1n 7, 2E~01 mrem

Farticulate and l[odine

Jrgan = 1.6E-01 mrem

Note!: The meteoroiogical conditions concurrent with the
time Oof release of radicactive materi1als 1n Jaseous

ettluents (as determined by sampling Jenc and
measurement outlined in Tables 5 and ave Deen used
tor the gaseocus pathway doses, Ne assessment of
radiation doses has been pertormed 1n accordance with

- —

the UFFSITE DOSE CALLCULATIUN MANUAL (QLCH



Maximum Real Exposure

The maximum real exposure 1s an assessment of radiation
doses to the likely most exposed member of the public from
reactor releases and other nearby uranium fuel cycle
sources including doses from all primary effluent pathways
and direct radiation( liquid pathways are limited to the
Chattahoochee River ., for the previous 12 consecutive
months 1n conformance with 40 CFR 190.

A tabulation of doses to sixteen 22.5 degree sectors around
the plant calculated at the site boundary provides the
quarterly and yearly dose for each sector. The dose or

dose commitment to any member of the public due to releases
of radicactivity and radiation from uranium fuel cycle
sources are limited by STS to less than or egual to

25 mrem to the total body or an organ ( except the

thyroid which 1s limited to less than or equal to 7%

mrem) over 4 consecutive gquarters. This technical
specification 1s provided to meet the dose limitations of
40 CFR 1%90.

Since the Farley Nuclear Plant 1s the only uranium fuel
cycle source within a radius of 50 miles, the dose

to any member of the public will be less than the dose
in the highest sector. The tabulation below includes the
highest organ dose or the whole body dose 1f greater for
each quarter from liquid effluents. The tabulation also
includes the quarterly and yearly doses from the highest
sector for each of the following:

1. Gaseous i10dine 7 particulate
2. Noble gases

3. Direct radiation



MAXIMUM® OFF-SITE DUSES AND DOSE COUMMITMENTS
TO MEMBERS OF THE PUBLIC

Dose, Millirems

Source l1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Year#s
Note:
Organ G I G I LIV LIV G I
Liquic Effluents (1) 8.6E-02 6.7E-02 2.0E-01 3.7E-02 3.7E-01
Airborne Effluents
Sector W WSW WSW WSW WSW
[odines & 1.1£-02 6.2E-03 1.8E-02 1.1lE-02 4.3E-02
Particulates (2)
Sector S WNW W WSW S
Noble gases (3) 5.2E-02 5.%E-03 3.3E-02 1.0E-02 6.5E-02
Sector NE SSw E £ E
Direct Radiation (4) 2.6E 01 3.9€ 01 2.7E 01 2.7E 01 8.<t& 01

*"Maximum" means the largest fraction of the corresponding

10CFR50 Appendix | dose design objective.

**"Maximum" dose for the year may not equal the sum of the

Note:

1.

quarterly maximum doses because the doses may be to different
organs or may cccur at different places.

The liquid effluent total body and organ doses are determined
primarily by the fish pathway. These are calculated using
the biloaccumulation factors , dose conversion factors and
assumptions of Regulatory guide 1.109 (March 1976).

Airborne effluent 10dine and particulate doses are determined
through the inhalation pathway using reported 1isotopic con-
centrations, atmospheric dispersion assumptions of Regulatory
guide 1.111 (March 1976) and 1nhalation dose factors of
Regulatory guide 1.109. Once calculated these doses are
multiplied by a constant (238) to convert them to the grass/cow/
milk pathway equivalents i1n accordance with the OFFSITE OOSE
CALCULATION MANUAL (0ODCM) .,

The noble gas doses are determined using the measured 1sotopic
concentrations, the atmospheric dispersion assumptions of
Regulatory guide 1.111 and submersion doss factors from Reg-
ulatory guide 1.109.

Cirect radiation was assessed using thermal luminescent dos-
imatry. Two dosimeters containing three LiF TLD chips each
were placed at selected |ocations within each of 16 sectors
around the plant. These chips were collected and read quarterly
and annually.

13
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TRAELE 1RA-1Q4

GASEQUS EFFLUENTS--SUMMATIUN OF ALL RELEASES

Farley Unit 1 - 4th Quarter,

Fission & activation gases:

1. Total release
2. Average release rate
3. % of Technical Specification

lodines

1. Total 10dine-131
2. Average release rate
3. % of Technical Specification

Particulates

Particulates with T1/2>8 days
fiverage release rate

% of Technical Specification
sross alpha radicactivity

S PER N

ritrum

1. Total! release
2, Average release rate
3. % of Technical Specification

*: Whole body
*®: Extrem,
e

limit
limit

19

Ci
uCi1/sec
%

%

i
uCi1/sec

Ct
uCi/sec
%

i

i
uL.1/sec
%

(<500 mrem/yr)
(<3000 mrem/yr)
% of 6.3 mrem/yr for all

1984

2.85E 02
3.%8€ 01

3.17E-03%e

2.01E-03
2.53E-U4

7.71E-(7%%s

1-2Uh-04
1.51E-u5

1.3BE-0%%ee

0.0UE Qu

3.92E 01
4.%3E N

4,.56E-y %"

18 13~topes

Est Error

1

2.

.24E-04

-“7E-05

76E-01



TAPLE 1A-2Q3

GASEDUS EFFLUENTS--SUMMATION UF ALL RELEARSES

Farley Unit 2 - 3rd Quarter,

Fission & activation gases:

1. Total release
2. Average relezse rate
3. % of Technical Specification

lodines

1. Total 10d1ne-131
2. Average release rate
3. % of Technical Specification

FParticulates

l. Particulates with T1-2>8 days
2. Average release rate

3. % of Technical Specification
4. bross alpha radicactivity

Tritium

1. Total release
2. Average relesase rate
3. % of Technical Specification

*: Whole body
**: Extrem,
e

limi t
limit

14

Ci
uCi/sec
%

%

Cs
uCi/sec

Ci
ulCi1/sec
%

Ci

=4
uli1/sec
%

(<500 mrem/yr)
(<3000 mrem/yr)
% of 6.3 mrem/yr for all

1984

3.27€
4.11E

7- IOE’
1.4%E-~

4,.20E~
I |
1 s1E-

SwWwNO

.UUE

21E
, 44E

o NNW

18 1saotopes

. UBE~-
.B5E~
.B%E~

.B9E-

—-—— -————————

03 1.
uz2

03+
2w

ua 3.58E-05
05
(P%es

0é 1.99E-0Cé
0z
Joews

0u

01 3.21E-01
uo
Jewe



TRABLE 1A-20Q4

GASEOUS EFFLUENTS--SUMMATION UF ALL FELEASES

Farley Unit 2 - 4th Quarter,

Fission & activation gases:
1. Total release

2. Average release rate
3. % of Technical Specification

lodines
l. Total 10dine-131

2. Average release rate
3. % of Technical Specification

Particulates

1. Particulates with T1/2>8 days
2. Averaqge release rate

3. % of Technical Specification
4. Lross alpha radicactivity
Tritium

l. Total reliesase
4. Average release rate
3. X of Technical Specification

*: Whole body limit
**: Extrem. limit

nw

Gi
uCissec
%

%

Ct
uCi1/sec
%

Ci
uCi1/sec
%

i

Ci
uCi1/sec
%

(<500 mrem/yr)
(<3000 mrem/yr)
% of 6.3 mrem/yr for all

1944

- ———————- - ———— -

1.6%9E 02
2.13E ul
6.92E-04%
1.45E-(3%»

3.22E 01

2.97E-05
3.74E-16
1.14E (Beee

5.76E-06

?.24E-07
1.16E-07
5.17E-(09%ee
0.00E 70

6.16e-07

3.97E 01
4,49E U0
4,16E-07%%e

3.34E-01

18 1sotopes



TABLE 1B-1Q3
GASEOUS EFFLUENTS--ELEVATED RELEASE

Farley Unit 1 - 3rd Quarter, 1984

CONT INLIOUS BATCH
Mode Mcde

Nuclides Released Unit QTR% 2 QTR 3

1. Fission gases
Kr-85 cCa 0.00€E 00 7.27E-01
Xe-138 Ci G.00E 00 0.00E 00
Kr-87 Ci 0.00E 00 0.00E 00
Kr-85M i 0.00E 0O 3.12E-02
Xe-135 Ci 2.84E 02 1.05E 00
Xe-133M Ch 0.00E 00 6.20E-01
Kr-88 Ci 0.00E 00 0.00E 920
Xe-131M Gi 0.00E 00 1.25€E 00
Xe-133 Ci 1.4%€ 03 4,26E 01
Total for period Ch 1.77E 02 4.63E 01

2. ledines

[-133 Ci 3.20E-05 0.00€E Qa0
[-131 ci 1.42E-03 0.00€E 0O
Total for period Ci 1.45E-03 0.00E 00

3. Particulates
* Mo-99 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.00E 0O 0.00E 00O
Zn-65% Ci 0.00€E 00 0.C0E 00
Fa-59 Ci 0.00E 00 0.00E 00
Mn-54 Ci 0.00E uuU 0.00E 0O
Co-58 i 0.00E 0O 0.00E 00
Ca-137 Ca 0.00E 00 0.00E Q0
Cs-134 Ci 0.00E 0O 0.00E 00
* [-133 i 1.7%E-03 0.00E 00
[-131 ct 0.00E 00 0.00E 0O
Ce-141 C 0.00E 00 0.00E 00
Ce~144 & 0.00E 00 1.00E 00
Sr-89 Ci 0.00E 00 0.00E 00
Sr-%10 Ci 0.00E 00 0.00E 00
Total for period Ci 1.7%E-03 0.00E 20

* lsotope with half-i1fe less then 8 days

18



TRBLE 13-1Q4
GASEQOUS EFFLUENTS--ELEVATED RELEASE

Farley Unit 1 - 4th Quarter, 1984

CONT INUOUS BATCH
Mode Mode

Nuclides Released Unit QTR 4 QTR 4

1. Fission gases
Ar-41 Ca 2.37E 00 0.00E 00
Kr-91 4 | 5.41E-06 0.00€E 00
Xe-138 Ci 0.00E 00 0.00€E 00
Kr-82 Ci 0.00E 00 0.00E 00
Xe-135 Ci 1.28E 02 0.0CE 00
Xe-133M Gi 0.00E 00 0.00E 00
Kr-88 Ch 8.76E-01 0.00E 00
Ya-133 Ci 1.4%9€E 02 0.00E 00
Total for per.od Ci 2.80E 02 0.JU0E 0O

2. Indines

[-123 Ci 4.5%9€E-04 0.00E 00
[-131 Ci 1.98E-03 0.00E 00
Total for period Ci 2.44E-03 0.00E 00

3. Particulates
* Mo-99 Ca 0.00€E 00 0.00E 0O
Co-60 (1 3 20E-06 0.00E 00
Zn-65 i 0.00E 00O 0.00E 00
Fa-59 ca 0.00E 00 0.00€ 00O
Mn-54 Ci 1.21E-05 0.00E 00
Co-58 | 5.68E-05 0.00E 00O
Z2r-9% Ca 1.64E-05 0.00E 00
Cs-132 Ci 0.00E 00 0.00E 0o
Ca-134 Ci 0.00E 00 0.00E 00
* [-133 Ch 1.01E-03 0.00E 00
[-131 Ci 0.00E 00 0.00€ 00
Ce-1al Ci 0.00€E 00 0.00E 00
Ce-1l44a Ci 0.00E 00 0.00€E 00
Sr-3% (o1 0.00E 00 0.00E 00
Ser-90 Ci 0.00E 00 U.00E 0D
Total for period Ci 1.12E-03 0.00E 00

* Isotope with half-life less then 8 days



GASECUS EFFLUENTS--ELEVATED RELEASE

TABLE 1B-2Q3

Farley Unit 2 - 3rd Quarter,

Nuclides Released

-

Fission gases

Ar-41
Kr=-20
Kr-85%
Xe-138
Kr-87
Kr-85M
Xe-135
Xe-133M
Kr-88
Xe-131M
Xe-133

Total for period

lodines

[-133
[-131

Total for period

Particulates

Mo-99
Co-60
2n-65
Fe-59
Mn-54
Co-58
Cs-137
Cs-13~
[-133
[-131
Ce-141l
Ca-144
Sr-89
Sr-90

Total for period

Isotope with half-11fe

Unit

Ca
Ci
Ci
Ca
Ca
Ci
i
Ca
Ca
Ci
Ca
Ca

Ca
4 |
Ca

&i
B
Ca
Ci
=i
i
Ci
i
i
Ca
Ca
Ci
Gi
Ci
Ci

Mode
QTR 3

4.49E 01
6.76E-09
0.00E 00
0.00E 00
0.00€ 00
0.00E 0O
1.06E 02
0.00E 00
0.00E 00
0.00E 00
3.06E 03
3.21E 03

1.60E-05
4.17E-04
4.33E-04

0.00E 0O
0.00E 00
0.00E 0O
0.00E 00
0.00E 00
0.00E 0O
5.40E-07
0.00E 0O
0.00Z 00
0.00E 00
3.62E-06
0.00E 00
0.00E QO
0.00E 0O
4.16E-06

1984

CONT INUOQUS

less then 8 days

0.00E 00
3.78E-03
2.91E-02
4.69E-01
0.00E 00
3.05e-01
4,25 01
4.46E 01

6.07E-08
1.84E-06
1.90E-06

0.00E 00
1.86E-10
0.00E 00
0.00E 0O
0.00E 00
0.00E 00
0.00E 00
0.00€E 00
6.07E-08
1.84E-06
0.00E 00
0.00E 00
C.00€E 00
0.00E 0O
1.90E-06



TABLE 1B-2Q4
GASEDUS EFFLUENTS--ELEVATED RELEASE

Farley Unit 2 - 4th Quarter, 1984

CONT INUOUS BATCH
Mode Mode

Nuclides Released Un1t QTR 4 QTR 4

1. Fission gases
Ar-4l Ci 9.87E 00 0.00€E 00
Kr-85 Gi 3.%56E 01 0.00E 0O
Xe-138 Ch 0.00E 00 0.00E 00
Kr-87 Ci 0.00E 0O 0.00E 0O
Kr-85M Ci 1.54E-01 0.00E 00
Xe-135 Ci 1.19€ 01 0.00E 00
Xe-133M (51 0.00E 00 0.00E 0O
Kr-88 Ci 2.12E-01 0.00E 00
Xe-133 Ci 1.09€ 02 0.00E 00
Total for period Ci 1.67E 02 0.00E 00

2. lodines

[-133 Ci 2.94E-07 0.00E 0O
[-131 Ca 2.81E-0% 0.00E 00
Total for period =) 2.84E-05 0.00E 00

3., Particulates
* Mo-99 Ci 0.00E 00 0.00E 00
Co-60 Ca 0.00E 00 0.00E 0O
Zn-65 Ci 0.00€E 00 0.00E 00
Fe-59 Ci 0.00E 0O 0.00E 00
Mn-54 Ca 0.00E 00 0.00E 00
Co-58 Ca 0.00E QO 0.00E 00
Cs~137 Ci 8.8%E-07 0.00E 00
Cs-134 Ci 0.00E 0O 0.00E 00
. [-133 Ci 0.00E 0O 0.00E 0O
[-131 G 0.00E 00 0.U0E 00
Ce~141 ci 0.00€E CO 0.00E 00
Ce-144 Ci 0.00E 0O 0.00E 0O
Sr-89 Ci 0.00E 00 0.00E 00
Sr=-90 Ci 0.00E 00 0.00E 0O
Total for period Gi 8.8%5E-07 0.00E 00

* [sotope with half-]li1fe less then B8 days



TABLE 1C-1Q@3
GASEOUS EFFLUENTS--GROUND RELEASE

Farley Unit 1 - 3rd Quarter, 1984

CONT INUDUS BATCH
Mode Mode
Nuclides Released Unit QTR 3 QTR$ 3
l. Fission gases
Xe-138 Ca 0.00E 00 0.00E 00
Kr-37 Ca 0.00E 00 0.00E 00
Xe-135 & 1.29€E 00 0.00E 00
Xe-133M Ca 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 00 0.00E 00
Xe-133 Ci $.21E 00 0.00E 00
Total for period Ca 6.50E 00 0.00E 00
2. lodines
[-133 Ci 2.37E-07 0.00E 00
1-131 Ca 8.8%9E-06 0.00E 0O
Total for period Ci 9.12E-06 0.00E 00
3. Particulates
* Mo-99 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.0LE 0O 0.00E 00
Zn-65 Ci 0.00E 00 0.00E 00
Fa-59 Ca 0.00E 0O 0.00E 00
Mn-54 Gi 0.00E 00 0.00E 00
Co-58 Ci 0.CuE 00 0.00E 00
Cs-137 Ci 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00
* [-133 Ca 1.30E-0% 0.00E 00
1-131 Ci 0.00E 00 0.00E 00
Ce-141 Ci 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 0O 0.00E 00U
Sr-89 Ca 0.0CE 00 0.00E 00
Sr-%0 Ci 0.00E 00 0.00E 00
Total for period Ci 1.30E-05 0.00E 00

* Isotope with half-life less then 8 days



TABLE 1C-1Q4
GASEQUS EFFLUENTS--GROUND RELEARSE

Farley Unit 1 - 4th Quarter, 1984

CONT INUOUS BATCH
Mode Mode

Nuclides Released Unit QTR 4 QTR 4

1. Fission gases
Ar-41 Ca 1.25%E-02 0.00E 00
Kr-90 4 1.12E-07 0.00E 00
Xe-138 Ci 0.00E 00 0.00E 0O
Kr-87 i 0.00E 0O 0.00E 0O
Xe-135 Ci 2.11E 00 0.00€ 00
Xe-133M Ci 0.00E 0O 0.00E 00
Kr-88 Ci 7.63E-03 0.00E 00
Xe-133 Ci 2.44E 00 0.00€E 00
Total for period Ci 4.57E 00 0.00E 00

2. lodines

I-133 Ci 4.26E-06 0.0CE 00
[-131 Ci 2.97E-05 0.00E 00O
Total for period Ca 3.40E-05 0.00E 00

3. Particulates
* Mo-99 Ci 0.00E 00 0.00€ 00
Co=-60 Ch 8.06E-07 0.00E 00
Zn-65 Ci 0.00E 00 0.00E 00
Fe-59 Ca 0.00E 0O 0.00E 00
Mn-54 (51 3.04E-07 0.00E 0O
Co-58 Ci 1.43E-06 0.00E 00
2r-95 Ca 4.12E-07 0.00E 00
Cs~137 Ca 0.00E 00 0.00E 0O
Cs-134 Ci 0.00€E 0O 0.00E 00
= 1-133 Ca 6.%4E-106 0.00E 0O
[-131 Ci 0.00E 00 0.00E 00
Ce-141 oo 0.00E 00O 0.00E 0O
Ce-144a Ci 0.00E 00 0.00€E 00
Sr-89 Ci 0.00E 00 0.00E 0O
Sr-90 Ci 0.00E 00 n NNE 00
Total for period Ca 9.50E-06 0.00E 00

* Isotope with half-life less then 8 days



Nuclides Released

Fission gases

Ar-41
Kr=90
Kr-8%
Xe-138
Kr-87
Xe-135%
Xe-133M
Kr-88
Xa-131M
Xe-133

Total for period

lodines

[-133
[-131

Total for period

Particulates

Mo-99
Co-60
Zn-65%
Fe-59
Mn-54
Co-%58
Cs-137
Cs-134
[-133
[-131
Cr-51
Ce-141
Ce-144
Sr-89
Sr-90

Total for period

[sotope with half-]1fe

TABLE 1C-2Q3

Ci
Ci
ci
Ci
i
Ch
Ci
Ci
Ci
Ca
Ci

Gi
Ci
Ca

Ci
Ci
Ci
B
Ca
Ci
i
Ca
Ch
Ci
Ca
S
Ci
il
Ca
Ci

GASEQUS EFFLUENTS--GROUND RELEASE
Farley Unit 2 - 3rd Quarter,

CONT INUOUS

Mode
QTR 3

1.55E-01
2.30E-11
0.00E 00
0.00E 00
9.31E-0%
3.88E-01
0.00E 00
3.94E-04
0.00€ 00
1.42E 01
1.48E 01

2.51E-09
7.29€-07
7.32E-07

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 0O
3.04E-09
0.00E 00
0.00E 00
0.00€E 0O
2.73E-08
5.09€E-08
0.00E 0O
0.00E 00
0.00E Q0
8.12E-08

less then 8 days

-——————— -

0.00E 00
0.00E 00
1.7%E-02
0.00E 00
0.00€E 00
2.97E-05
9.81E-03
0.00€E 00
2.85E-03
9.42E-01
9.72E-01

0.00E 00
6.04E-10
6.04E-10

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00€E 00
0.00E 00
0.00€E 00
.00E 00
.00E 00
.98E-10
.00E 00
.00E 00
.00 00
.00E 00
.00E 00
5.98E-10

ScCoocoovVo o



TABLE 1C-2Q4
GASEQUS EFFLUENTS--GROUND RELERSE

Farley Unit 2 - 4th Quarter, 1984

CONT INUOUS BATCH
Mode Mode
Nuclides Released Unit QTR 4 QTR 4
1. Fission gases
Ar-41 ol 1.28€E-01 0.00E 00
Kr-85 Ca 6.12E-01 0.00E 00
Xe-138 Ci 0.00E 00 0.00E 0O
Kr-87 Ci 0.00E 00 0.00E 0O
Kr-85M Ca 1.57E-03 0.00E 00
Xe-135 Ca 2.14E-01 0.00E 00
Xe-133M Ci 0.00€E 00 0.00E 00
Kr-88 Ci 2.16E-03 0.00E 00
Xe-133 Ci 1.44E 00 0.00€ 00
Total for period Ci 2.39E 00 0.00E 00
2. lodines
[-133 Ci 5.7%E-09 0.00E 00
1-131 Ci 1.58E-06 0.00E 00
Total for period C 1.5%9E-06 0.00€E 00
3. Particulates
* Mo-99 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.00E 0O 0.00E GO
Z2n-65 Ci 0.00E 00 0.00E 00
Fe-59 Ci 0.00DE 00 0.00E 00
Mn-54 Ci 0.00E 00 0.00E 00
Co-58 Ci 0.00E 00 0.00E 00
Cs-137 Ca 3.34E-08 0.00E 00
Cs-134 i 0.00€ 00 0.00E 00
* [-133 C: 0.00€E 00 0.00E 00
[-131 Ca 0.00E uoO 0.00E 0O
Ce-141l Ci 5.98E-09 0.00€E QO
Ce-144 Ci 0.00€ 0O 0.00E 00
Sr-89 Ct 0.00€E 00 0.00E 00
Sr-%0 Cs 0.00E 00 0.00E 00
fotal for period Ci 3.94E-08 0.00€ 00

* [sotope with half-]l1fe less then 8 days



TABLE 2A-1

LIQUID EFFLUENT--SUMMATION OF ALL RELEASES
Farley Unit 1 - 2nd Half, 1984

UNIT Qtr 3 Qtr 4
A. Fission and Activation Products
1. Total release Note (4) Ci 1.27E-02 1.13e-02
2. Average diluted concentration
During Period Note (1) wuCi/ml 1.14E-08 8.66E-09
3. Percent of applicable limit
ODuring Period Note (1) % 9.96E-02 6.43E-02
B. Tritium
1. Total release Note (4) Ci 1.31E 02 1.46E 02
2. Average diluted concentration
During Period Note (1) wuwCi/ml 1.21E-04 1.13E-04
3. Parcent of applicable limit
ODuring Period Note (1) % 4.U03E 00 3.74E 00
C. Dissolved and Entrained Gases
1. Total release Note (4) Gi 1.36E-02 1.00E-02
2. Average diluted concentration
During Period Note (1) wuCis/ml 1.25E-08 7.70E-09
3. Percent of applicable limit
During Period Note (1) % 3.13e-02 1.93E-02
D. Gross Alpha Radicactivity
1. Total relesase Note (4) Ci 6.3%9E-05 0.00€E 00
E. Volume of Waste Water Note (2)
1. WMt liters 1.39E 06 1.74E 06
2. SGBD and Turbine Bldg Sumps liters 6.%4E 07 7.17E 07
3. Liquid Radicactive Effluent
TOTAL Note(3) liters 1.39E 06 1.74E 06
F. Volume of Dilution Water
During Quarter liters 1.63E 10 2.60E 10

NOTE:

(1) During period of discharge

(2) Prior to dilution

(3) Steam Generator Blowdown and Turbine Building Sump releases
are excluded from Total Liquid Radiocactive Effluent 1in
accordance with 10 CFR 20, Appendix B, Note 5.

(4) Steam Generator Blowdown and Turbine Building Sump release curie
amounts and doses were measured and are 1ncluded 1n these totals
and 1n table 2B-1C 1n accordance with TRABLE 4.11-1, Footnote E
of Joseph M. Farley Nuclear Plant Unit Number 1 Technical
Specifications (Appendix A of License No. NPF-=2),



TABLE 2RA-2

LIQUID EFFLUENT--SUMMATION OF ALL RELEARSES
Farley Unit 2 - 2nd Half, 1984

UNIT Wwtr 3 Qtr 4
A. Fission and Activation Products
1. Total release Note (4) Ch 4.48E-02 1.10E-02
2. Average diluted concentration
ODuring Period Note (1) wuwCi/ml 1.55e-08 4.91E-09
3. Percent of applicable limit
During Period Note (1) % 1.64E-01 8.43E-02
8. Tritium
1. Total release Note (4) Ci 1.22€E 02 1.34E 02
2. Average diluted concentration
During Period Note (1) wuCi/ml 1.50E-04 1.63E-04
3. Percent of applicable limit
OQuring Period Note (1) % 4.98€E 00 5.4%E 00
C. Dissolved and Entrained Gases
l. Total release Note (4) Ci 5.03E-03 1.11E~-02
2. Average diluted concentration
During Period Note (1) wuCi/ml 8.44E-09 1.38E-08
3. Percent of applicable limit
ODuring Period Note (1) % 2.11E-02 3.45%5E-02
D. LGross Alpha Radicactivity
1. Total release Note (4) Gi 5.45E-0% 0.00E 00
E. Volume of Waste Water Note (2)
1. WMT liters 6.97E 0% 1.15E 06
2. SGBD and Turbine Bldg Sumps liters 7.36E 07 7.22E 07
3. Liquid Radiocactive Effluent
TOTAL Note(3) liters 6.97€ 0% 1.15E 06
F. Uclume of Dilution Water
Ouring Quarter liters 2.01E 10 1.83€ 10

NOTE:

(1) During period of discharge

(2) Prior to dilution

(3) Steam Generator Blowdown and Turbine Building Sump releases
are excliuded from Total Liquid Radicactive Effluent 1n
accordance with 10 CFR 20, Appendix B, Note 5,

(4) Steam Generator Blowdown and Turbine Building Sump release curie
amounts and doses were measured and are 1ncluded 1n these totals
and 1n table 28-2C in accordance with TABLE 4.11-1, Footnote E
of Joseph M. Farley Nuclear Plant Unit Number 2 Technical
Speci1fications (Appendix A of License No. NPF-8),



Nuc l ides
Re leased

Ce-144
Te-99M
Ce~14l
Cr-51
[-131
Ru-~103
[-133
Ba-140
As-76
Cs~-134
Ru-106
Cs-137
Mo-99
2r-95%
Nb-95
[-132
Co-58
Cs~136
Mn-54
Ag-11l0m
Sr-91
Zn=-65
[-135
Fe-59
Co-60
Na-24
La=-140
Cu-64
Sb-124

TOTALS

Xe-133
Xe-135

TOTALS

H=3

LIQUID EFFLUENTS--BATCH
Farley Unit 1 - 2nd Half, 1984

Unit
Ci
Ci
Ci
Ci
Ci
G
Ca
Ca
Ci
Ci
Ca
C
Ci
£t
Ci
Ci
Ca
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ca
Ci
Ci
Ci
Ci
i
Ci

Ch

Ci
ci

Ci

Ci

TABLE 28-18B

0.00€ 00
0.00E 00
2.84E-03
0.00E 00
4.52E-04
1.56E-05
2.46E-06
0.00E 00
1.79€-04
0.00E 00
8.18E-0%
2.13E-05
0.00E 00
6.77E-06
4.73E-04
5.93E-0%
0.00E 0O
5.61lE-06
7.41E-04
0.00E 00
6.48E-04
1.24E~-04
5.68E-0%
3.03e-03
0.00E 00
0.00€ 00
0.00E 00
0.00€ 00
2.70E-03
6.67E-06
8.40E-0%
9.91E-05
8.17E-04

1.24E-02

1.34E-02
l1.68E-04

1.36E-02

1.31E 02

0.00E 0O
0.00E 00
7.29E-03
0.00E 0O
1.48£-05
2.08E-0%
0.00E 0O
7.08E-06
6.15E-05
1.01E-06
1.87E-04
0.00E 00
0.00E 00
1.00E-0%
0.00E 00
2.47E-0%
6.25E~06
1.78E-06
1.78E-04
6.08E-06
1.51E~04
6.86E-06
1.01E-0%
8.83E-04
8.63E-06
4.09E-06
6.0%E-05
0.00€ 00
2.00E-03
1.32E-07
3.35E-06
2.90E-0a
7.28E-06

1.12E-02

9.70E-03
0.00E 00

9.70E-03

1.45E 02



Nuclides
Relesased

Te-99M
Ce-141
Np=-239
Cr-51
[-131
Ru-103
=133
Ba-140
As~76
Cs-134
Ru-106
Cs~137
Mo-99%
2r-95
Nb-95
[=-132
Co-58
Cs-136
Mn-54
Ag-110M
2n-6%
[-13%
Fa-59
Co~60
Na-24
La-140
Sb-124

TOTALS

Xe-133
Xe-135

TOTALS

H-3

LIQUID EFFLUENTS--BATCH
Farley Unit 2 - 2nd Half, 1984

Unit
i
Ci
&
Ca
Ca
Ci
Ca
Ci
Gi
Ci
ok
Ci
Ca
Ca
Ci
Ch
ci
Ci
Ch
G
Gt
ci
Ci
Ci
ci
Ci
Ci
Ca
Ci
Ci
ca
Gl

Ci

Ci
C

TABLE 2B-2B

0.00€E 00
0.00E 00
7.46E-04
0.00E 00
2.64E-04
0.00E 00
0.00€ 00
0.00E 00
0.00E 00
3.64E-06
0.U0E CO
3.32E-07
0.00E 00
0.00E 00
2.19E-0%
2.71E-04
5.8%E-04
0.00€E 00
0.00E 00
5.26E-04
0.00E 00
6.29€-04
1.10E-04
9.63E-05
2.04E-03
0.00€E 00
0.00E 00
2.51E-06
1.69E-03
2.64E~06
2.26E-05
4.58E-04

7.47E-03

4.84E-03
1079E‘0‘

5.02E-03

8.61E 01

0.00E 00
0.00E 00
2.59E-03
0.00E 0O
3,.73E-0%
2.00E-05
2.02E-06
1.06E-05
5.4%9E-05
1.17E-04
1.03E-06
1.77E-04
1.93E-05
0.00€ 00
6.42E-05
0.00E 00
1.44E-04
0.00E 00
1.32E-0%
4.27E-05
0.00€E 00
3.41E-04
5.0%e-07
3.23E-0%
1.21E-04
0.00E 00
1.97E-05
0.00E 00
2.45E-04
0.00E 00
8.81E-06
0.00E 00

4.06E~-U3

1.10E-02
8.3%E-0%

1.11e-02

1.30€ 02



TABLE 2B-1C

LIQUID EFFLUENTS--CONT INUOUS
Farley Unit 1 - 2nd Half, 1984

Nucli1des
Released Unit Qtr 3 Qtr 4
Sr-89 €4 0.00E 00 0.00E 00
Sr-%90 Ci 0.00E 00 0.00E 0O
Ce-1l44 Ca 0.00€ 00 0.00E 00
Ce-14l Ci 0.00€ 0O 0.00€ 00
Np=~239 Ci 3.%5E-05 0.00E 00
Cs-134 4 0.00E 00 0.00E 00
Cs-137 G 0.00E 00 6.82E-05
Mo-99% Ci 0.00E 00 0.00E 00
Co-5%8 Ca 0.00€ 00 0.00E 00
Mn-54 Ci 0.00E 00 0.00E 00
Ag-110M Ci 1.36E-04 0.00E 00
Sr-91 Ci 2.1BE-0% U.00E 00
Zn-6% Ci 0.00E 00 0.00E 00
Fe-59 Ci : 0.00E 00 0.00E 00
Co-60 &i 7.65E-0% 0.00E 00
2r-9% Ci 0.00E 00 0.00E 0O
TOTALS Ci 2.70E-04 6.82E-05
Xe-133 Ci 0.00E 00 0.00E 00
Xe-135 Ci 0.00E 0O 0.00E 00
Kr-87 Ci 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 0OU 0.00E 0O
TOTALS Ci 0.00E 00 0.00E QO
H-3 Ci 3.80E-02 1.16E 00
NOTE !

Although Steam Generator Blowdown and Turbine Building Sump
releases were excluded from total liquid radicactive
effluent volume 1n accordance with 10 CFR 20, Appendix B,
Note 5, curie amounts and doses from these releases were
measured and are reported here 1n accordance with Table
4.11-1, Footnote E of Joseph M. Farley Nuclear Plant Unit
Number 1 Technical Specification (Appendix A of License No.
NFF=2).

20



TABLE 28-2C

LIQUID EFFLUENTS--CONTINUOUS
Farley Unit 2 - 2nd Half, 1984

Nuc |l 1des
Re' 23ed Unit Qtr 3 Qtr 4
Sr-89 (91 0.00€E 00 0.00€E 00
Sr-90 Ca 0.00E 00 0.00E 00
Ce-1l44 Ci 0.00€E 00 0.00E 00
Ce~141 ci 0.00E 00 0.00€ 00
Cs~134 Ci 5.10E-03 5.%4E-04
Cs-137 (581 6.91E~03 ?.93E-04
Mo-99 Ci 7.26E-04 0.00E 00
2r=-95 [k 0.00E 00 J.00€ 00
Nb-95 Ci 3.17E-03 8.7%E~05%
Co-58 Ci 8.09E-03 4.86E-03
Mn-54 Ci 4,.99E-04 1.21E-04
2n-6% Ci 0.00E 00 0.00E 00
[-13% Ca 1.08E-03 0.00E 00
Fe-59 ci 0.00E 00 0.00E 00
Co-610 Ci 4.74E~-04 2.09E-04
[-131 Ci 4.21E-03 0.00E 00
1-133 Ci 4.1%5E-03 0.00E 0O
Na-24 Ci 2.87E-03 0.00E 00
Fa-55% Ci 0.00E 00 0.00E 00
Ag-11lum Ca 0.00€E 00 1.34E~04
TOTALS Ci 3.73E-02 6.96E-03
Xe-133 (5 1.41E-09 0.00E 00
Xe-135 Ci 0.00€E 00 0.00E 0O
Kr-87 Ci 0.00E 0O 0.00E 00
Kr-84 Ch 0.00E 00 0.00€E 00
TOTALS Ci 1.41E-09 0.00E 00
H-3 i 3.59€E 01 3.9%9E 00
NOTE:

Although Steam Generator Blowdown and Turbine Building Sump
releases were excluded from total li1quid radicactive
effluent volume 1n accordance with 10 CFR 20, Appendix B,
Not