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INTRODUCTION

This semi-annual radioactive release report for the period January 1 to
June 30, 1978 is submitted in accordance with Appendix B to Farley Nuclear
Plant License No. NPF-2. Appendix B will hereinafter be referred to as the
Environmental Technical Specifications or ETS.

All liquid and airborne discharges to the environment during this reporting
period were analyzed in accordance with requirements in the ETS. TFor all

effluent releases, the concentrations of radioactive material were within
ETS limits.



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT SUPPLEMENTARY INFORMATION

1. Regulatory Limits

a. Fission and Activation Gases
The release rate limit at any time of noble gases to arcas at or
beyond the site boundary shall be such that
P g R SO
10" 23 K2 (W), Q <500 mrem/yr
s B
uCi 4 \
and
6 14 SRR TN
107 pCi b3 (Li e 1.4 Mi ; S (x/Q)v in <3000
uCi i v mrem/yr
where the terms are defined in section 2.3 of the ETS
b. Todines and Particulates
The release rate limit for sampling period of all radiciodines and
(15 radioactive materials in particulate form and radionuclides other
than noble gases released to the environs as part of the gaseous
vastes froam the site shall be such that
6 18 2 AT
10 29% ; Pi 3 (x/Q)mv in <6.3 mrem/vr
utli % v
where the terms are defined in Section 2.3 of ETS
c. Liquid Effluents
The concentration >f radioactive materials released in liquid
effluents to unrestricted areas from all reactors at the site shall
not exceed at any time the values specified in 10 CFR Part 20,
Appendix B, Table II, Column 2. The concentration of dissolved or
entrained noble gases, released in liquid effluents to unrestricted
areas from all reactors at the site, shall not exceed at any time 4
E-5 pCi/iml in watez.
2. Maximum Permissible Concentrations
a. Airborne - The maximum permissible concentrations of radioactive

materials in gaseous effluents is limited by the dose
rate restrictions of 10CFR20. In this case, the maximum
permissible concentrations are actually determined by
the dose factors in Table 2.5, 2.6 and 2.7 of the ETS.



b. Liquid - 10 CFR Part 20, Appendix B Table II, Column 2.%

*NOTE: The MPC chosen is the most conservative value of either
the soluble or insoluble MPC for each isotope.

Average Energy
Not Applicable for Farley's ETS.

Measurements and Approximations Of Total Activity

The following discussion details the methods used to measure and approximate
total activity for the following.

a. Fission and Activation Gases
b, Todines

" Particulates

d. Liquid Effluents

Tables 5 and 6 give sampling frequencies and minimum detectable sensitivity
requirements for the analysis of liquid and gaseous effluent streams.

Values in 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 sensitivity requirements shown in Tables 5 and
6.

Fission and Activation Gases

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

Ar-41 Kr-89 Xe-=133m
Kr-85m Kr-90 Xe~135m
Kr=-85 Xe=131m Xe-135
Kr-87 Xe-133 Xe-137
Kr-88 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 6 for sampling and analytical
requirements). Isotopic values thus obtained are used for dose
release rate calculations as given in section la of this report.
Only those nuclides that are detected are used in this computation.
During the period between grab samples, the amount of radioactivity
released is based on the effluent monitor readings. Monitors are
assigned a calibration factor based upon the last isotopic analysis
using the following relationship:

Ci =i + my where

Ci = isotopic calibration factor for isotope i.



pi = concentration of isotope i in the grab sample, in pCi/ml.

m net monitor reading associated with the effluent stream.
These calibration factors along with the hourly effluent monitor
readings are input to the laboratory computer where the release
rates for individual nuclides are calculated and stored.

To ensure that isotopic distributions do not change significantly
during major operational occurences, the frequency of grab sampling
is increased to satisfy the requirements of footnote "C" of Table
6, "Radioactive Gaseous Waste, Sampling and Analysis", (ETS Table
2-2).

Particulate and Todine

Discussion - the following radioiodines, and radioactive materials
in particulate forms to be considered are:

Zn-65 Sr-89 Cs~-134

Cr-51 Sr-90 Cs-136

Mn=-54 Zr-95 Cs-137

Fe-59 Sb-124 Ba-140

Co~38 1-131 Ce-141

Co=60 1-133 Other nuclides with
half-life greater
than 8 days

Continuous Releases

Continuous sampling is performed on the continuous release points
(i.e. the Plant Vent Stack, Containment Purge and the Turbine
Building Vent). Particulate material is collected by filtration.
Todines are collected by adsorption on a charcoal filter. Periodically
these filters are removed and analyzed on the pulse height analyzer
to identify and quantify radicactive materials collected on the
filters. Particulate filters are then analyzed for gross alpha,
and Strontium 89 and 90, as required. Gross alpha determinations
are made using a 2 pi gas flow proportional counter. S5r-89 and 90
values are obtained by chemical separation and subsequent analysis
using 2 pi gas flow proportional counters.

Batch Releases

The processing of batch type releases (from Containment Purge and
Waste Cas Decay Tanks) is analogous to that for continuous releases,
except that the release is not commenced until grab samples have

been obtained and analyzed.

Liquid Effluents

The radionuclides listed below are considered when evaluating
liquid effluents:

H-3 Sr-91 Cs~134
Co~58 Mo=90 Cs~136
4



3.

Co=-60 Te-99m Cs=137

Fe-59 Ru-103 Ba-140
Zn-65 Ru-106 La-140
Mn-54 1-131 Ce-141
Cr-51 1-132 ; Ce-144
Sr-89 1-133
Sr-90 1-135

Batch Releases - Representative pre-release grab samples are obtained
and analyzed per Table 5. Isotopic analyses are perforized using

the computerized pulse height analysis system previously described.
Aliqouts of each pre-release sample proportional to the waste

volume released, are composited in accordance with requirements in
Table 5. Strontium determinations are made by peiiorming a chemical
separation and counting the strontium thus separated using a 2 pi
gas flow proportional counter. Gross beta-gamma and gross alpha
determinations are made using 2 pi gas flow proportional counters.
Tritium concentrations are determined by using liquid scintillation
techniques. Dissolved gases are determined employing grab sampling
techniques and then counting on the pulse height analyzer system.

Continuous Releases
Continuous Releases (from the Steam Generator Blowdown) are analogous

to that of the batch releases except that they are to be analyzed
on a weekly composite basis per Table 5.

Batch Releases

: B Number of batch releases: 222
2. Total time period for batch releases: 32,484 minutes
3. Maximum time period for a batch release: 15,711 minutes
4. Average time period for a batch release: 146 minutes
- Minimum time period for a batch release: 12 minutes
6. Average stream flow during periods of

release of effluent into a flowing

stream: 17,010 cfs
Gaseous
; i Number of batch releases: 2
A Total time period for batch releases: 17 hours
3. Maximum time period for a batch release: 10 hours



4. Average time period for a batch release: 9 hours
3. Minimum time period for a batch release: 8 hours
6. Abnormal Release
a. Liquid
[ Number of releases: None
' Total activity released: None
b. Gaseous
 §8 Number of releases: None
2. Total activity released: None
7. Estimate of Total Error
a. Liquid ®
B The maximum error associated with volume and flow measurements,
based upon plant calibration practice is estimated to be +
10%.
i - The average error associated with counting is estimated to be
less than + 15%.
b. Caseous
| & The maximum errors associated with monitor readings, sample
flow, vent flow, sample collection, monitor calibration and
laboratory procedure are collectively estimated to be:
Fission and
Activation Gases Todine Particulates Tritium
: 75% 60% : 50% 45%
4 The average error associated with counting is estimated to
be:
Fission and
Activation Gases Iodine Particulates Tritium
6% 18% 19% 12%
c. Solid Radwaste

The error involved in determining the contents of solid radwaste
shipments is estimated to less than + 15%.
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10.

Solid Waste

See Table 3

Radiological Impact On Man

a. Water Related Exposure Pathways

1st Quarter

Total Body
Bone

Liver
Thyroid
Kidney
Lungs

GI Tract

1.3E-02

7.8E-02

1.8E-02

2.6E-03

6.9E-03

H

3 JE-03

2.2E-02

b. Gaseous Effluents

1st Quarter

Total Body

]

Skin

u

3.8E-02 mrem

2.9E~02 mrem

mrem

mrem

mrem

mrem

mrem

mrem

mrem

c¢. Particulate and Todine

1st Quarter

Organ Dose =

3.1E-04 mrem

Meteorological Data

See Table 4A.

1st Quarter Continuous

2nd Quarter Batch

2nd Quarter Continuous

2nd Quarter

1.5E-02 mrem

1.3E-01 mrem

2.1E-02 mren
6.2E-04 m em
7.5E-03 mrem
2.7E-03 mrem

5.2E-03 mrem
2nd Quarter
4,8E~02 mrem

4.4E-02 mrem

3.7E-04 mrem



TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

Fission & Activation Gases

B Total release

2. Average release rate for period

3s Percent of Techmical Specification limit
4. Percent of Technical Specification limit
Iodines

2 ¥ Total iodine-131

2 Average release rate for period
3. Percent of Technical Specification limit
Particulates

5 Particulates with half-lives >8 days

r Average release rate for period

3. Percent of Technical Specification limit
Tritivm

1. Total relcase

2. Average release rate for period

3. Percent of Technical Specification limit
Notes:

UNIT

i
pCi/sec
%

%

Ci
uCi/sec
%

Ci
puCi/sec
%

i
pCi/sec
%

(1) Whole Body Release Rate Limit (<500 mrem/yr)
(2) Extremity Release Rate Limit (<3,000 mrem/yr)

(3) 6.3 mrem/yr Inhalation Dose
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4.3 E-14 Note (3)
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TABLE 1s
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

GASEOUS EFFLUENTS-ELEVATED RELEASE

CONTINUOUS MODE BATCH MODE
NUCLIDES RELEASED UNIT QUARTER - QUARTER QUARTER QUARTER
i1 2 #1 #2
1. Fission gases
Krypton-85 Ci 0.0 0.0 0.0 3.7
Krypton-85m Ci 0.0 0.0 0.0 0.0
Krypton-87 Ci 0.0 1.2 0.0 0.0
Krypton-88 Ci 1.7 E-03 0.0 0.0 0.0
Xenon-133 Ci 5.5 E 01 7.9 E 02 0.0 3.6 1
Xenon-135 Ci 3.4 E 00 5.3 E 01 0.0 0.0
Xenon-135m Ci 0.0 0.0 0.0 0.0
Xenon-138 Ci 0.0 0.0 0.0 0.0
Argon-41 Ci 4.4 E 01 7.5 E 01 0.0 0.0 | 1
Xenon-137 Ci G.0 0.0 0.0 0.0
Krypton-90 Ci 0.0 0.0 0.0
Xenon-133m Ci 5.0 E-04 0.0 0.0 3.6
Krypton-89 Ci 2.4 E-02 0.0 0.0 0.0
Xenon-131m ; Ci 0.0 4.7 0.0 5.7 E-03
Total for period 1.4 E 02 9.2 E 02 0.0 1.1E0 1
2. lodines
Todine-131 Ci 5.9 E-06 1.8 E-06 0.0 0.0
Iodine-133 Ci 0.0 c.0 0.0 0.0
Total for pe-iod Ci 5.9 E-06 1.8 E-06 0.0 0.0

Rev. 1



NUCLIDES RELEASED

3. Particulates

Strontium-89
Strontium-90
Cesium-134
Cesium-137
Barium-140
Cerium-141
Antimony-124
Cobalt-60
Zinc-65
Iron-59
Manganese-54
Cesium-136
Cobalt-58
Zirconium-95
Chromium-51
Iodine-131
Iodine-133

Tctal for period

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

i
TABLE 1B (con't)

GASEQUS EFFLUENTS-ELEVATEN RELEASE

CONTINUOUS MODE

QUARTER

QULWOOOWOOOOOOMNOO WM
e} QUMNODOOPOCOCOCOOHROO $

~

#1
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o0
~

T
(=]
N

E-07

E-06

E-06

QUARTER

(=]
o

QOO0 OO OO0 DDODOOOO
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f

2

<

QUARTER
#1

S
(=]
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QUARTER

o
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BATCH MODE
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NUCLIDES RELEASED

1. Fission gases

Krypton-85
Krypton-85m
Krypton-87
Krypton-88
Xenon-133
Xenon-135
Xenon-135m
Xenon-138
Argon-41
Xenon-137
Krypton-90
Xenon-133m
Krypton-89
Xenon-131m

Total for period

2. Iodines

Iodine-121
Iodine-133

Total for period

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

i
TABLE 1C

GASEOUS EFFLUENTS-GROUND-LEVEL RELEASES

UNIT

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci
Ci

Ci
Ci

Ci

Ci
Ci

Ci

QUARTER

w
w

O NOOWOONMMDOO
ONAANODOWVWOONNUWMWOOO

o

i1

E 01

E-01
E-03

E 02

E-07

E-07

CONTINUOUS MODE

QUARTER

N
o

HOOOO=MOO~NO&S~&SOO
_HOOOOWOOWOO~NOO

(o= e 0}
o w:

f2

wn

E-02

E 01

E-04

E 01

E-08

E-08

BATCH MCDE

QUARTER QUARTER

#1 f#2
0.0 3.6 E-02
0.0 0.0
0.0 0.0
0.0 0.0
0.0 3.6 E-02
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 3.5 B=02
0.0 0.0
0.0 3.4 E-05
0.0 1.1 B<01
0.0 0.0
0.0 0.0
0.0 0.0

Rev.

1



§
TABLE 1C (con't)
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

GASEQUS EFFLUENTS-GROUND LEVEL RELEASES

CONTINUOUS MODE BATCH MODE
NUCLIDES RELEASED UNIT QUARTER QUARTER QUARTER QUARTER
#1 #2 #1 #2
3. Particulates

Strontium-89 Ci 4.2 E-08 0.0 0.0 0.0
Strontium-90 Ci 9.1 E-09 0.0 0.0 0.0
Cesium-134 Ci 0.0 0.0 0.0 0.0
Cesium-137 Ci 0.0 0.0 0.0 0.0
Barium-140 Ci 1.6 E-07 0.0 0.0 0.0
Cerium-141 Ci 6.5 E-09 0.0 0.0 0.0
Antimony-124 Ci 0.0 0.0 0.0 0.0
Cobalt-60 Ci 0.0 0.0 0.0 0.0
Zinc-65 £3 0.0 0.0 0.0 0.0
Iron-59 Ci 0.0 0.0 0.0 0.0
Manganese-54 Ci 0.0 0.0 0.0 0.0
Cesium-136 Ci 2.2 E-08 0.0 0.0 0.0
Cobalt-58 ' Ci 0.0 0.0 0.0 0.0
Zirconium-95 Ci 0.0 0.0 0.0 0.0
Chromium-51 Ci 0.0 9.2 E-08 0.0 0.0
Iodine-131 Ci 2.3 E-07 0.0 0.0 0.0
Jodine-133 ] 0.0 0.0 0.0 0.0
Total for period Ci 4.7 E-07 9.2 E-08 0.0 0.0

2 A e

v -



TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

F.ssion & Activation Products

3 Total release (not including tr’
gases, alpha)

2. Average diluted concentration
during period Note (1)

3. Percent of applicable limit

Tritium

1. Total release

2. Average diluted concentration
during period Note (1)

3. Percent of applicable limit

Disso'ved and entrained gases

1. Total release

2i Average diluted concentration
during period Note({1)

3. Percent of applicable limit

Gross alpha radioactivity

1. Total release

Volume of waste released {prior to dilution)

Volume of dilution water used during period
Note (1)

NOTE:

(1) During period of discharge

UNIT

Ci

pCi/ml

Ci

pCi/ml

Ci

pCi/ml

Ci

liters

liters

QUARTER

o
(S )

(=1

#1

E-02

E-08
E-02

E 01

E-05
E-01

E-01

E-08
E-01

E 06

E 09

QUARTER
#2

ON =

[ ]
ot

E-02

E-08
£-02

E 06

E 08

Rev. 1



TABLE 2B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODE
NUCLIDES RELEASED UNIT QUARTER QUARTER QUARTER QUARTER
#1 #2 #1 #2
Strontium-89 Ci 0.0 0.0 5.0 E-05 0.0
Strontium-90 Ci 0.0 0.0 0.0 0.0
Cesium-134 Ci 0.0 0.0 7.0 E-05 1.4 E-04
Cesium-137 Ci 0.0 0.0 7.8 E-04 9.5 E-04
Iodine-131 Ci 0.0 0.0 2.1 E-04 9.3 E-05
Cobalt-58 4 3 0.0 0.0 1.2 E-02 5.5 E-03
Cobalt-60 Ci 0.0 0.0 9.9 E-04 5.1 E-04
Iron-59 Ci 0.0 0.0 1.6 E-04 1.2 E-04
Zinc-65 Ci 0.0 0.0 2.5 E-05 6.8 E-07
Manganese-54 Ci 0.0 0.0 1.6 E-03 6.2 E-04
Chromium-51 Ci 0.0 0.0 1.5 E~03 1.1 E+83
Zirconium-95 Ci 0.0 0.0 5.2 E-05 4.4 E-05
Molybdenum-99 Ci 0.0 0.0 5.6 E-05 2.9 E-06
Technetium-99m Ci 0.0 0.0 4.0 E-07 1.8 E-06
Barium-140 Ci 0.0 0.0 2.9 E-05 0.0
Cerium-141 Ci 0.0 6.0 9.6 E-06 0.0
Cerium-144 Ci 0.0 0.C 1.3 E-04 0.0
Neptunium-239 Ci 0.0 0.0 5.1 E-05 0.0
Ruthenium-103 Ci 0.0 0.0 6.9 E-06 1.3 E-06
Iodine-133 Ci 0.0 0.0 8.5 E-05 3.1 E-05
Arsenic-76 Ci 0.0 0.0 1.5 E-05 0.0
Niobium-95 Ci 0.0 0.0 6.7 E-05 6.8 E-05
Iodine-132 Ci 0.0 0.0 1.8 E-05 0.0
Cesium-136 Ci 0.0 0.0 1.2 E-05 0.0
Silver-110m Ci 0.0 0.0 1.2 E-05 0.0
Strontium-91 Ci 0.0 0.0 3.6 E-05 1.3 E-06



TABLE 2& (con't)

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978
LIQUID EFFLUENTS

CONTINUQUS MODE
NUCLIDES RELEASED UNIT QUARTER QUARTER QUARTER
#1 #2 #1
Ruthenium-106 Ci 0.0 0.0 6.3 E-05
Iodine-135 Ci 0.0 0.0 3.1 B=05
Copper-64 Ci 0.0 0.0 0.0
Sodium-24 Ci 0.0 6.0 6.9 E-03
Lanthanum-140 Ci 0.0 0.0 6.2 E-05
Total for period (above) Ci 0.0 0.0 2.5 E-02
Xenon-133 Ci 0.0 0.0 1.2 E-01
Xenon-1235 Ci 0.0 0.0 1.6 E-03
Xenon-133m 0.0 0.0 0.0
Krypton-87 0.0 0.0 0.0
Argon-41 0.0 0.0 0.0
Total for period (above) 0.0 0.0 1.2 E-01

o
o

N - ONO
LN eENO

WK -~

~ UV o
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1978

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

SOLID WASTE SHiPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)

1. Type of Waste

a. Spent resins, filter sludges,
evaporator bottoms, etc.

b. Dry compressible waste, contaminated
equip, etc.

s Irradiated components, control
rods, etc.

d. Other (describe)

2. Estimate of major nuclide composition

8 Cobait-58
Sodium=-24
Iodine-131
Manganese-54

Cesium=-137
Cobalt-60
Todine-133

Cesium-134

UNIT
3
m
Ci
3
m
Ci
3
m
Ci
3

n

T 3R ¢ 2 R 2 2 0

6-MONTH
6.80 E 01
1.17 E-01
None

Nere

None

3.43 E 01
2.79 E 01
1.31 E 01
7.42 E 00
7.00 E 00
2.90 E 00
1.70 E 90
1.10 E 00
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #1
HOURS AT EARCH WIHD SFEED AND DIRECTION

PERIDD OF FECORD: 1 -1-78 2 3-31-78
STREILITY CLASS: B
ELEYATION: 10.8n

_—— --—-_-—————-—---—_—-—-—-_————_———-—_—--—_.—.— e G S i S . A SO i S S S S O S O P o D N W S O S S S S S i O G -

Hind
Direction 1-3 4-7 2-12 13-12 19-24 >e TOTAL
! a (5 5 a 5 5] 5]
HHE a 5] 2 9 a3 a a
HE a a a8 a 5 o o
EHE a 5 5 5 g Iy g
E (5 5 a a a 5| i
ESE a 5 a 5 a g 0
SE 5 (5] g g a A G
SEE 5 5 A a8 5] 5] a
g i3 3 5] 5} 5] 5} a
SEH i ia i o 5} i 5]
2Ro9 01 5 5 5 5 8 a3 o
8 5 5 5 (5 a 5] i
B518 a 3 a a a X 5
Hid (5] g a 5 5] ] a
HHM a a g a o g 0
JARIARELE a 5 o 5] a 5} 5]
s} a 5 (5 (5] 5} g
Total
Feriods of calmChours): a

Hours of missins datal 5}
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #1
HOURS AT EACH WIND SPEED RHD DIRECTIOH

PERI1OD OF RECORD: 1 -1-78 » 3-31-72
STABILITY CLASS: C
ELEYARTION:245.7nm

—_———-—_-—_-————-_-—..—-_——_-—.——_-——-—_-_——....—_..-—_—..-—-————_—-—————-—-—_—----—-‘-—--

Hind

Direction 1-3 4-7 8-12 2-18 19-24 byt TCTAL
H L @ 5 (5 & (5 (5
HHE ) a (5} 5} (& a [y}
HE a IE) 5} a a 3 i
ENE G 5 (5 o i i a
E a 3 a 5} a g 5}
ESE a @ o i 7 i a3
B £ a a (5 3 i a
[~ g a 5 i a 5 (5]
- a a a a a o o
s 5 o a i 5] 5} o
24 g a 5 i 5 5 5]
Wi 5} a i & & a [
8] a 5] a @ 7 g g}
M (5 5 o a o i 5
HH 5 5] 5] 5 a 5 5]
HiM & a A 5] a 5] i
YARIAELE o 1 a a a a 1
5] g 5] 5] a : (5] 5

Total

Feriodz of calmChours)? (5
Hours of missing datal 5]
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #1

HOURS AT EACH WIND SFTED AND DIREL " IC'-

PERIOD NF RECORD: 1 -1-78 + 3-31-7€
STABILITY CLASS: D
ELEVATION:45.7m

Hind Speed (mrh) at 43.7m level
Wind 5 ;
Direction i-3 g g g-12 13~18 19-24 >24 TOTAL
H a S 14 g 4 5} 24
HHE a a. 4 a a & 4
HE a 2 -~ 1 5] 5] 2
ENE (5] 1 2 a 3 5] 4
E a a g & .8 a ]
EZE a 5] o 5] a a )
SE 5 i (5 5 (& i 1
SSE a 4 2 & a a 12
s 1 5] 2 5 5] a 2
SShd 5] 5] a (5] i a 6
=38 a 5 2 a 5] o 2
3K & z i e (5 a >
9] a 1 1 & & a 14
MHH 5] 5 2 4 3 a Q
M a (5] o = 1 a 14
HH a 1 2 2 g 5 5
YARIAELE 4 a3 3 1e 5] a 65
1 13 39 26 14 a 192
Total

eriads of calmChours): a
How: . of missin3 datas ‘8
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Table 4A .

CONTINUOUS RELEASE MODE QUARTER #1

HOURS AT EACH WIND SPEED AND DIRECTIOH

STREILITY CLA

-—-———————————-—_—-———_.—___——._.———-—— PR —————— A et

Hind Seeed (mrh) at 10.8m level
Hind
Direction 1-3 4-7 g-12 13-138 19-24 24 TOTAL
H 1 S 4 a a 5] 13
HHNE a 1 o & 5 & i
NE o 2 1 g a o 3
ERE a a 2 a & a 3
E 5] i 3 (5 a | Kl
EZE g a 1 a & Iy )
ZE 5] a 5] o & a 5]
SSE 1 i 3 i g § 5
< 5] a . 1 a a 3
SSH i (5] a a 5] & i
Sl & 2 z 5 i 1 o
Wk 5 a 1 i 1 2 4
i a 5 9 4 a Iy =
WHU 5] 1 3 B a 5] 2
H a 1 29 2 5 1 32
HEH 5 1 v 1 1 5} 16
| YARIAELE 2 19 26 12 S e &9
| 2 15 62 15 2 4 100
| Total :
Feriodsz of calmChours): 5]
Hours of mizz1n? datas @
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Pable A

CONTINUQUS RELEASE MODE QUARTER #1
HOUFS AT EACH WIND SPEED AND DIRECTION

FEFIOD OF RECORD: 1 -1-78 +# 3-31-78
STABILITY CLASS: E
ELEVATION: 12, 8n

S - S A S " V-

Mind
Direction 1-3

4o
|

8=1e 13-1% 19-24 >24% TOTAL

H 3z €2 14 4 1 a 112
HHE 12 39 e (5] @ i oo
HE 9 &l 4 & & a 79
EHE 3 24 12 o a o =1
E i1 9% o 5 a 5 TE
ESE 18 33 (2 1 0 a )
SE e 28 12 1 0 1 %9
SSE g 3 29 5 1 5} %4
< 14 23 17 12 0 (5] a3
SEH 1 11 12 £ 3 6 40
20 Y < 39 10 3 3 a7
WEH 3 1a v 3 e 1 26
b i1 21 42 12 3 4 a3
HHK g 26 35 3 ? 2 21
M 12 79 a2z 24 2 1 02
MW 9 o6 63 3 12 o 151
YRARIAELE 24 29 7o Se 31 19 ZES

-___._—..--—.—-——_——--—-—--———-—_—— R ———— et

——-—-—-——_-——.—-—-_---.—————-.—-——

: 142 568 434 a1 44a 19 1264

Total 3 .
Feriodz of calmChours)s 1
Hours of mizzing datas g
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Table 4A

CONTINUCUS RELEASE MODE QUARTER #1
HOURS AT EACH WIWD SPEED AND DIRECTION

PERIOD OF RECORD: 1 -1-78 » 3-31-78
STABILITY CLASS: F
ELEVYATION:45. 7

e e e A Bl o S e A g e R S S S S O i S D G B P OIS S S s SO S oo S P o . S < W

Hind Speed <mrh) at 45.7m level
Wind :
Direction =3 4-7 g-12 12-18 19-24 >24 TOTAL
H 1 11 12 a a %) 24
MHE a 5 - a 5} y 3
HE 5 2 12 5 1 o 5
ENE 5] 5 a 1 5 a 1
E 5] 7 F g £ RS a 14
ESE 5 2 1 1 1 5] 5
SE 2 Bl i 5 5] a 12
Sse a 9 2 5 a 5] 21
S 1 a 2 2 I} s 17
S5H i 4 2 z q G =
Sh i e 14 - 5 5] 21
HSH o B & 1 a a 11
W & 9 11 5 a 5 20
WHM 5] 4 3 o a Iy 13
Hid 2 - is a 0 5] 23
HHH a S 12 1 o a {1
‘AR IARELE ¥ ¢ 32 15 o a 5| 54
7 7E 132 16 2 : o 233
Total o

Feriods of calmlhours): a
Hours of mi==ina data: a
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #1
HOURS AT EACH WIND SPEED AND DIRECTIOH

PERIOD OF RECORD: 1 -1-78 9 3-31-78
STABILITY CLASS: F
ELEYATION: 18.8n

.—_—-—————-—-—;—————--—_—————————_—————.._—-—__—-_--_---’. vy

Hind
Direction 1-3 4-7 g~12 13-18 13-24 >4 TOTAHL
H 3+ iv 1 & a o 33
HHE - 12 1 a3 & (5 18
s 4 3 1 2 i a 13
ENE 2 a g 5] a o -
E & 2 1 1 a 5} 10
ESE 1 3 a 5 o a 4
E > 3 5 a J & 19
SSE a 2 4 & & 3 =
= - S 2 a a 5 12
S 3 a a i a a 3
<l 3 17 3 5 o 5] 23
HEH . 3 i a 0 0 &
¥ 12 Q 1 a a 5] 22
HHH i 5 5 o a 5] 1
M 14 9 1 A A 0 20
HHH 12 12 a 5] a £ 20
VARRIARELE 32 26 9 2 1 g 71

L
=J
yul
0
[y
g
—
D)
(]
P
=
)

Total ;
Periodz of calmChours): 3
Hours of mizzin? datas 5}
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #1
HGURS AT EACH WIND SFEED ARHD DIRECTION

PERIDD OJF RECORD: 1 -1-78 = 3-31-78
STABILITY CLASS: G
ELEVATION:z45.7m

--—_—————..-——-———_——_———-——-——-—.——----———-—-

Hind Speed (meh) at 45.7m level
Hind A -
Direction 1~-3 4-7 8-12 13~-18 19-24 24 TOTAL
N 1 4 1 a a o 5
HHE 5] P 1 5] %] a 3
HE 2 3 7 & a3 1 11
EHE i o 4 a a i 5
E 2 3 11 a a 1 18
ESE 2 7 b a 5 a8 14
SE 2 3 2 g a 0 10
SSE 2 1 > 5 2 i 2
- { 4 3 1 g a 3
SEH a 5} 2 a a 0 2
S 1 < a g a 5} 5
WEH 3 o - 1 & o 0
2 2 b = a 5 a 13
(S1210! 5] 2 1 5] 5 5] 2
I a 1 3 g 5 o 4
HHK 1 3 s 1 o 5} s
YARIARELE S 19 12 (5] a 5] 26
18 48 S8 3 5} : 1 123
Total 2
Pericods of calm(hours): a
Hourz of mizsin9 datad a

-
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Table 4A -

CONTINUOUS RELEASE MODE QUARTER #1
HOURS AT EACH WIMD SPEED AND DIRECTIOH

FERIOD OF RECORD: 1 -1-78 % 3-31-78
STREBILITY CLRAZS: G
ELEVATION: 18.un

——_—-—————-————.-——-———-—-—_-—-—‘-——-———————_..--—————-—_-—-—-——_——- ——————————————

Hind Speed (mrh) at 18.8a level

kind
Directicn 1-3 4-7 2-12 13-1% 19-24 >24 TOTAL
H 26 14 1 2 1 a ¥
HHNE 2 o g & a g 8
HE ) o o a a 0 &
ENE = (5 5 5 a i 2
E Z G o 5 a g 2
ESE a 4 £ 5 a o 4
SE 4 5 G e 5} 0 4
S5E 2 5 a i ' g 2
5 - 2 a a o o ?
SSH z 0 a a a a =
SH e & 1 & 5 5] 3
Wzl 3 5 a &3 0 f 3
i 2 S a g a n 5
WH 1 a ! a g iy 5
M 2 1 5] 5] 5] 5] 3
HHH = 5 5 g a a '
YARIARELE 31 i7 3 5] 5} 5} St
24 24 2 a 1 d 112
Total :
Pericds of coluChours): 1

Hourse of misz1in9 datal a



Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT EACH MIND SPEED AND DIRECTION

PERIOD OF RECORD: 4 -1-78 2 6~30-72
STREILITY CLASS: A
ELEVYATICH:4S.7m

—-u—-—-—.———-————---—_—___._..-—-——_—_-_——_—————.—..—-——_._..-______-__ =

_ Hind Speed (mrh) at 45.7a@ level
Hind :
Directicon 1-3 4-7 8-12 13-18 19-24 >24 TOTRL
H a @ o a a a o
MHE a a 5} i 5 i a
NE g g 4 5 3 a 0
EHE o 5 5 a a 3 0
E g 5 5] (5 a3 5} IS
ESE 5 & 5 g i o 0
SE 5 5 i a a n 5
SSE i 5 i 5] i 5] g
s o G o a a 5} g2
Sol il a % A 0 £ 5}
S G 5] 5] 5 (8] Iyl a
SRA B! i i 5 @ a a {
¥ A @ a 2 5} i a
1218 a 5 g 5] 5 5 0
101 5] v o 5 g 5] 0
HEH & 5 o g 5 g 5}
VARIAELE a a 5] a 5} @ 5
g 5} 5} 5} a 0 5}
Total -
Feriods of calmChours): a

Hours of missing datas 2






Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD GF FECOR.: 4 -1-78 2 6-30-78
STABILITY CLASS: B
ELEVATIOH=45.Tm

—-—————————————-——————_—_——_..———-—-..—-——_—-———-———_—--———-———--

———————————————— —
HWind Sepeced (mrh) at 45.7m level
Mind
Direction 1-3 4-7 B-i2 13-18 19-24 >24 TOTRL
H 5 5 a i a a a
HHE i & o a 5] a 5]
H 5} 5} i a 2 G 5!
EME a & o 5 5 o a
E 5} 5] 5 5 s (5 5
ESE 5 5 5 a o a f
ZE £l a g g £ o 0
S=E 5 3 a i i 2 i
= o o o & 0 a 5}
asi a a 1 (5] g 5} 5}
Shi a i i a a a i
HaY a a a a 5 a 5]
8 i 5] i a a 0 a
WHH o g 5 o i g} 5}
Hi a a A o a 5] a
HHH 5 a a a o 5} IS
YARIARELE (5 a 5 5 (5] o a
5] a a a 5] ' 0 a

Total -
Feriods of calaChours):. (5}
Hours of missing datal 8-



Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4 -1-78 » 6-30-78
STREILITY CLASS: B
ELEVATION: 18.0n

Hind Speed (mrh) at 10.0m level

Hind
Direction 1-3 4-7 8-12 13-12 19-24 y24 TOTAL
H a a a @ a 5] i
HHE a £ a a a 5] 5]
HE a & a a 5 a 5]
EHE 5 5 (5 5 i g 5
E i g a i r 5] 5
ESE 5 & 5 5 9 a 5]
Sk a a a o a g a
cSE a 2 a o i & 0
3 a 5} 5 5 a 5] s}
SSH 5 5 a3 e a a Iy
S 0 a 5] i o a (5
WZH g a o a a 5] y)
W 5 5 @ g 5] 2 a
B 5 a 5 g i 5] 0
uu a 5] 5 5 & g 5
Ml a a 5 (5] 5] g} 5]
“HFIHELE a g a a 5] a 5]
a (5] a a 5 (5] (%)
Total

Periods of calaChours): a
Hours of missing datas a
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Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT ERCH WIHD SPEED AHD DIRECTION

FERIOD OF RECORD: 4 -1-73 2 6-38
STREILITY CLASS: D
ELEVATION:4S.7m

R ——————— A 8

———————————————— J.—_._—-—--—————-———_————_—
Hind Speed (neh) at 45.7m level
Hird -
Direction 1+3 4-7 8-12 13-128 19-24 24
H : a 1 (5 5 a %)
HHE g @ - a o 5 a
HE 5 o a & a &
ENE a 5 5 a i a
= a i @ i a a
ESE 0 5 @ } q s
SE a a o a & a
SSE 5 (5 ‘;‘ izi 3 I
< 0 a 5 5} gl )
S5 ) g 9 a a a
SH i a o ¢ a i
HE 5] o a g ? i
X a gl a a 5 a
WHH (5 5 8 a a £
Hi a 5 g | Q 0
HHH a a 3 5] 5} g}
YARIAELE a (5] a L 5] 5
a 1 g, 1 a 5]
Total 2

Periodsz of calmChours): 5}
Hours of missing datsa! a

)0 G e

.
s

-
e

TRl wURoUl Sl

P
! Lt

(R}

» 0D



o~ ~
Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT EACH WIND SPECD AND DIRECTIOH

FERIOD OF RECORD: 4 -1-78 » €-32-78
STABILITY CLASS: D
ELEVATION: 1G.8nM

-o—_—-———_——.—---——-——-—-—--——-———_—-———-——_——.—-_-_--_—_-___... i G i i i S S SR RN b

Hind
Direction 1-3 2 9~12 13-1¢ 19-24 >24
M 5 a i a i a
HHE 4 5 a a a o
HE a a 5 a a 0
EHE o g a a & 0
E o £ a 5] a 0
ESE o g a 5} 5] 0
SE a a 5 a o 5}
SSE o a a 5] 0 5
3 i & (5 a 4 g
S a a i3 o 5 i
S 2 i i a I a
HEH & 5] (5 a a 5]
W a a 5 a 5] 0
WMHK & (5 5 a a o
Hi 5] (5] i 5] 5 "
HH a i g g Iy o
'ARIARELE a 1 1 (5] 5] G
5] e (5] 5} (5] a

TJotal 2
Periods of calmChours): 0O
Boaurs of mis=ing datas a
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Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT EACH WIMD SPEED ANWD DIRECTIOH

PERIOD OF RECORD: 4 -1-78 2 6-38-78
STREILITY CLASS: E
ELEVATIOH: 10.8n

-————-—-—.—-_—--.——‘-—-—---———————-—

Hind Sreed (mrh) at 198.8m level
Hind
Direction 1-3 4-7 8-12 i3~-18 19-2¢ >4 TOTRL
H 1 5 o o o a 1
HHE g i 4 5 ¥ a 1
HE A 5} o 5] 5] a N
EHE A 1 a a a & 1
£ 3 - 4 5 i i a3
ESE 2 a 2 g a 5 4
ZE 3 a 1 i a Y] i
8SE - A 5 5! 5 (5} a o
“ 5] 0 5 a i a a
SSH @ 5} 2 5] a i o
=47 a g 5] i a % Qa
MW 5] a 5 5 3 5] a
1 A % a %) 5 5] )
MHH 5] 5} a 5] a 5 0
Hid & 1 o 5 a a9 1
HHH gl a a a 0 0 a
VAR IAELE 2 g 3 a g 3 13
3 8 F 4 a 5] 5] 18
Total

Feriods of calmChours): @
Hours of missine datad - a
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Table 4A

BATCH RELEASE MODE QUARTER #2

HOURS AT ERCH WIND SFEED AND DIRECTIOHN

PEFIOD OF RECORD: 4 -1-78 + 6-38-78
STREILITY CLASS: E

ELEVATION:45.7nm
Wind Speed (mrh) at 45.7m level
Hind s
Direction 1~-3 o g-12 13-18 192 >24 TOTAL
H a 1 o g a a i
HHE a a & a g g 5}
HE o i g i g g a
EHE o 5 3 5] 5] 0 a
E o g 4 a g o "
ESE a o 3 a 5 & 3
SE & 5] 5} 5 5 (5 5
SSE a 5} g o a a a
g a a 5 i 5] 5 (5]
SSH 5} a & & a 0 i
S 5} G a 7 i 5] é
HEM 5 3 a 5 3 a o
¥ 5 5 a a 5 i i
MHE a A a o a 5] 5]
M4 2 o 1 5 i a i
HH a a 9 3 5 o 0
YARIAELE a 1 9 2 a a 2
(5] 3 15 o a a 19
Total :

Periodz of calmChours): @
Hours of missing datal a
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Table 4A

CONTINUOUS RELEASE MODE CUARTER #2

HOURS A1 EACH WIND SPEED AML DIRECTIOH
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Table 4A
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #2
HOURS AT EACH WIND SFEED AND DIRECTIOH
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #£2
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Table 4A

CONTINUOUS RELEASE MODE QUARTER #2

HOURS AT EACH WIHD SPEED AHMD DIRECTION
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RADIOACTIVE LIQUID SAMPLING AND ANALYSIS

B

Liquid Sampling Type of Detectable
Sourcef Frequency Activity Analysis Concentrations
(uCi/mn?
A. Waste Monitor Each Batch Principal Gamma Emitters b x 10'7b
Tank Releuses r
One Butch/Month Dissolved Gases 10°9
Weekly Composite® | Ba-La-140, 1-131 1076
-3 1075
NMonthly Composite® | Gross Alpha 107
Gross Beta 5x 107
Quarterly
Composite® Sr-89,Sr-90 5x 1078
R. Steam Generator Wweekly Composite | Principal Gamma Emitters 5 x 10’7b
Blowdown Ra-La-140, 1-131 1076
One sample/month | Dissolved Gases 1079
AMonthly Composite | H-3 AL 1075
| Gross alpha 10°7
Gross Beta 5x 107
Quarterly ;
Composite Sr-89, Sr-90 5% 1078
C. Turbine Building Fach Batch Principal Gamma Emitters §x 10'7b

Sumpd

8The detectability limits for activity analysis are based on the technical feasibility and on the
potential significance in the environment of the quantities released. For some nuclides,
lower detection limits may be readily achievable , and when nuclides are measured below
the stated limits, they should also be reported.
For certain mixtures of gamma emitters, it may not be possible to measure radionuclides in con-
centrations near their sensitivity limits when other nuclides are present in the sample in much

Under these circumstances, it will be more appropriate to calculate the

greater concentrations.,

conecentrations of such radionuclides using incasurad ratios with those

routinely identified and measured.
€A composite sample is one in which the quantity of liquid sampled is proportional to the gnuntity

of liquid waste discharged.

radionueclides which are

dSamplcd and analyzed only in the event of primary to sccondary leakage and then only if to be

discharged to the environs.
€ the required sensitivity (107

composite will not be required.

[ A batch release is the discharge of liquid waste of a disercte volume.
the discharge of liquid waste of a nondiscrete volume: a nendiscrete

discharge flow during the continuous »elease.

) ean be obtained with the gamma scan on cach batch, the weekly

A continuous release is
volume has an uninterrupted



TABLE 6

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

( i i A

Gasoous Sampling Types of Detectable
Sourec® Frequencey Activity Analysis Concentrations
8 (u Ci/m1)?
A. Waste Gas Decay Tank to be released Principal Gamma Emitters 1074
Tank Releases
jla ; ke H-3 10-6
B. Containment Euch Purge® or Weekly | Principal Gamma Emitters 1074
Purge Releases for Continuous Purge
Wil i et S -3 i 1_0'6
C. Condenscr Steam Monthly Principal Gamma Emitters? 104
Jet Air Ejector (Gas Samnples)® plassaiep -
i il } H-3 10-¢
D. Environmental Monthly Principal Gamma Emitters? 1074
Relcase Points (Gas Samples)®
EPlamt Vent Staeld § o oo H-3 10-6
: Weekly (Charcoal 1-131 10712 |
L | sample)d 1-133 10710
. |
( ‘ Weekly Principal Gamma Emitters : \
: (Particulates)? (Ba-La-140, 1-131 and 10°11 }
e Fi i others) |
Monthly Composite |
| (Particulates) Gross alpha 10711
Quarterly Composite
Rl e R Ra (Particulates) Sr-89, Sr-90 1011

AThe above detectability limits for activity analysis are based on technical feasibility and on
the potential significance in the environment of the quantitics released. Tor some nuclides,
lower detection 1imits may be readily achiev.ble, and when nuclides are measured below
the stated limits, they should also be reported.

YEar certain mixtures of ganmma emitters, it may not be possible to measure radionuclides at
levels nesar their sensitivity limits when other nuclides are present in the sample at much
higher levels. Under these cirenmstances, it will be more appropriate to calculate the
lovels of such radionuelides using moasured ratios with those radionuelides which are
mensurable.

CAnulyses shall also Le performed following cichi vefueling . stavtup, or shnilar operutional
occurence which could aiter the mixture of radionuclides.

danalyses shall also be performed daily for a week following cach refueling, startup or
similar operational occurrence which could lead to significant increase or decrease in
radioiodine releases,

( 2 A bateh release is the discharge of gaseous waste of a discrete volume. A continuous release
is the discharge of gascons waste of o nondiscrete volume: a nondiscrete volume has an un-
intercupted discharge flow during the continuous release.
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