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Liquid Effluents

In accordance with Technical Specification 3.11.1.1, the
concentration of radioactive material released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the
concentrations specified in 10CFR20, Appendix B, Table
11, Column 2 for radionuclides other than dissolved and
entrained noble gases. For dissolved or entrained noble

gases, the concentration shall be limited to 2 x 10'“
microcuries/m] total activity.

2. 10CFR50, Appendix I Limits

Fission and Activation Gases

In accordance with Technical Specification 3.11.2.2, the
air dose due to noble gases released in gaseous effluents
to areas at or beyond the SITE BOUNDARY shall be limited
to:

D The gamma air dose from radioactive noble

Gamma-Air
gases in mrad

n
- 3 H1 (X/Q) Qi < 5 mrads/qtr
(=1 < 10 mrads/yr
D = Beta air dose from radicactive noble

Beta-Air
gases in mrad

n
- t N, (X/Q) Q; < 10 mrads/qtr
i=1 < 20 mrads/yr

(above terms defined in RBS ODCM)

Radioiodines and Particulates

In accordance with Technical Specification 3.11.2.3, the
dose to a MFMBER OF THE PUBLIC from iodine-131,
iodine~133, and all radionuclides in particulate form
with half-lives greater than 8 days, in gaseous effluents
releases to areas at and beyond the SITE 30UNDARY shall
be limited to:

DI&BDP! = Dose in mrem to the organ (t) of a

specified age group from radioiodines,
tzitium, and 8 day particulates via the
pathway of interest



= 3ux10" 1 R, /), Q

it
i=1
and/or
n ———
= wvxw® 1 R, 0QQ
i=]
and
D = Dose in mrem to the organ (t) of a specified

age group from radioiodines, tritium, and 8
day particulates frorm all pathways

n
= ) DI&BDP: € 7.5 mreme/qtr
z=) < 15 mrems/yr

(above terms defined RBS ODCM)

Liquid Effluents

In accordance with Technical Specification 3.11.1.2, the
dose or dose commitment to a MEMBER OF THE PUBLIC from
radicactive materials in liquid effluents released to
UNRESTRICTED AREAS shall be limited to:

DTOTALt = Total dose commitment to the organ (t)
due to all releases during the desired
time interval in mrem

n
where: DTOTAL1 = I (D“)t
i=]
n n
and D'. = I Di‘ = I ‘11“1 Qil
i=] i=1 (DF)‘ 5'




and DTOTAL < 1.5 mrems/qtr
Total Body
< 3 mrems/yr
DTOTAL < 5 mrems/qtr
ANY ORGAN
< 10 mrems/yr

(above terms defined in RBS ODCM)

40CFR190 Limits

In accordance with Technical Specification 3.11.4, the annual
(calendar year) dose or dose commitment to any MEMBER OF THE
PUBLIC, due to releases of radioactivity and to radiation
from uranium fuel cycle sources, stall be limited to:

< 25 mrems to the total body or any organ (except the
thyroid)

< 75 mrems to the thyroid

Miscellaneous Limits

2. Ventilation Exhaust Treatment System

In accordance with Technical Specification 3.11.2.5, the
VENTILATION EXHAUST TRFATMENT SYSTEM shall be used to
reduce radioactive materials in gaseous waste prior to
their discharge when the projected doses, due to gaseous
effluent releases to areas at and beyond the SITE
BOUNDARY would exceed 0.3 mrem to any organ in a 31 day
reriod.

b. lLiquid Radwaste Treatment System

In accordance with Technical Specification 3.11.1.3, the
liquid radwaste treatment system shall be used to reduce
the radiocactive materials in liquid wastes prior to their
discharge when the projected doses, due to the liquid
effluent, to UNRESTRICTED AREAS would exceed 0.06 mrem to
the total body or 0.2 mrem to any organ in a 31 day
period,




Maximum Permissible Concentrations

l‘

Gaseous Releases

The RBS Radiological Effluents Technical Specifications
(RETS) for gaseous releases are based on the dose rate
restrictions of 10CFR20, rather than the Maximum Permissible
Concentrations (MPC) listed in 10CFR20 Appendix B, Table II,
Column 1.

Liquid Releases

The Maximum Permissible Concentration of radioactive
materials in liquid effluents is limited by 10CFR20, Appendix
B, Table II, Column 2. The MPC chosen is the most
conservative value (i.e., the lowest) of either the soluble
or insoluble MPC for each radionuc de.

Average Energy

Not applicable to RBS RETS

Measurements and Approximations of Total Radioactivity

1.

Gaseous Effluents

a. Fission and Activation Gases

Periodic grab samples are obtained from the Main Plant
Exhaust Duct, Fuel Building Exhaust Vent and Radwaste
Building Exhaust Vent. These ramples are analyzed
utilizing high resolution germanium detectors coupled to
computerized pulse h~';ht analyzers. The sampling and
analysis frequencies ure described in Table 1. Sampling
and analysis of these effivent streams provide noble gas
radionuclide relative abundances which can then be
applied to the noble gas gross activity and gross
activity release rate to obtain nuclide specific
activities and release rates. The noble gas gross
activity released within a specific time period is
determined by integrating the stack monitor release rate
over the considered time period. An average correction
factor ol 0.015 has been vtilized for this report period
due to the infrequent detection of noble gas
radioruclides in the effluent stream. If no activity was
detected between stack grab samples and significant
incroase in hourly averages were recorded, the nuclide
relative abundances of the last sample which indicated
the presence of activity was utilized to obtain nuclide
specific activities,




b. Pa-ticulates and lodines

Particulates and iodines are continuously sampled frowm
each of the three release points utilizing a particulate
filter and charcoal cartridge in line with a sample pump
(stack monitor pump). These filters and charcoal
cartridges are removed and analyzed in accordance with
the frequencies specified in Table 1. Analysis is
performed to identify and quantify radionuclides
utilizing high resolution germanium detectors coupled to
computerized pulse height analyzers. Given the nuclide
specific activity concentrations, process flow rate, and
time which the sample covered; the nuclide sp cific
activity released to the environment can be ¢ cained,
Due to the continuous sampling process, it i« assumed
that the radicactive material is released to the
environment 4t a constant rate within the sampling
period. Sr-89 and Sr-90 are quantitatively anilyzed by
counting the digested filter precipitate with a gas flow
proportional counter. Gross alpha analysis is performed
using a zinc nulfide scintillation counter.

c. Tritium

Tritium grab samples are obtained from the three release
points at the specified frequencies listed in Table 1
utilizing an ice bath condensation collection method.
The col.ected sample is then analyzed utilizing a Liquid
Scintillation Counter. Given the tritium concentration,
process flow :2*te and time period for which the sample
is obtained, the tittium activity released to the
environment can be detervined. Due to the frequency of
sampling, it is assumed that the tritiua is released to
the environment at a constant rate within the time period
for which the sample is obtained

Liquid Effluents

Representative grab samples are obtained from ti appropriate
sample recovery tank and analyzed prior to =:e<lease of the
tank in accordance with the frequencies listed in Table 2.
Analysis for gamma emitting nuclides (including dissolved and
entrained noble gases) is jerformed utilizing a high
resolution germanium detector coupled to a computerized pulse
height analyzer. Tritium concentration is determined
utilizing a Liquid Scintillation Counter. Sr<89 and 8r-90
are quantitatively analyzed by counting the precipitate with
a gas flow proportional counter. Fe-55 {s counted with a
Liquid Scintillation Counter after digestion of the iron.
Gross alpha analysis is performed using a zinc sulfide
scintillation counter.

Given the nuclide specific activity concentration and total
volume of the tank that was released, the activity of each
nuclide released to the environment can be determined.



E.

Batch Releases

1.

r

Liquid

1st Quarter 1988

b.

c.

Number of batch releases

Total time period for batch releases
Maximum time period for batch releases
Average time period for batch releases
Minimum time period for a batch release

Average stream flow during periods of
release of effluent into a flowing stream

2nd Quarter 1988

a. Number of batch releases

b. Total time period for batch releases

¢, Maximum time period for batch releases

d. Average time period for batch releases

e. Minimum time period for a batch release

f. Average stream flow during periocs of
release of effluent into a flowing stream

Gaseous

: 128

: 815.03 hr

7.57 hr
6.37 hr
3.47 hr

. 730,000 ft/sec

61

: 383.48 hr

8.17 hr
6.29 hr

0.07 hr

. 393,000 ft°/sec

Quring this reporting period all gaseous releases were
considered continuous releases, and no batch releases
occurred,



Abnormal Releases

There were no abnormal releases during this reporting period.

Estimate of Total Error
1. Liquid

The @woaximum error associated with sample collectior,
labnratory :nalysis, and discharge volume are collectively
estimated to be:

Fission and Activation Products :
Tritium :

Dissolved and Entrained Noble Gases :
Gross Alpha Radioactivity :

164.2%
16.2%
16.2%
14.2%

#1441+

Gaseous

The maximum errors (not including sample line loss)
associated with sample flow, process flow, sample collec*ion,
monitor accuracy and laboratory analysis are collectively
estimated to be:

Fission and Activation Gases : 37.0%
lodines : 18.6%

Particulates : 18.6%

Tritiums @ + 18.2%

Determination of Tocal Error

The total error (i.e., collective error due to sample
collection, laboratory analysis, sample flow, process flow,
monitor accuracy, etc.) is calculated using the following
eyquation:

4 Wem

2 |
1) + (Ez) " (En)

(E ?

total error

= individual errors due to samnle

collection, laboratory analysis, sample
flow, process flow, monitor accuracy,
etc,




I1r.

iv.

VII.

VIII,

GASEOUS EFFLUENTS SUMMARY INFORMATION

Refe' to Tables 3, 4 and 5 for Summation of All Releases and Nuc!ides
Released, respectively. It should be noted that an entry of
"0.00E-+00" Ci or uCi/sec 1in this section does nnt indicate the
absenca of a radionuclide; but, rather, indicatss that the
concentration of the particular radionuclide was below the Lower
Limi. of Detection (LLD) as listed in Table 1.

LIQUID EF: LUENTS SUMMARY INFORMATION

Refer to Table 6 for Summation of All Keleases and Nuclides Released.
It sheuld be noted that an entry of "0.00E400" Ci or uCi/ml in this
section does not inlicate th» absence of a radionuclide; Ltat, rather,
indice - x that the concentration of the particular radionuclide was
telow the Lower Limit of Detection (LLD) as listed in Tab’e 2.

"OLID WASTE

Reter “o Table 7

RADIOLOGICAL IMPACY ON MAN

e — e ————

Thic information will be p.ovided in the _nd-of-year report as
described in Tec! ‘ical Specification $.9.1.8.

METEOROLOGICAL DATA

This information will be provided in the end-of-yoar report as
described in Technical Specification 6.9.'.8.

RALIOACTIVE LIQUID EFFILUENT MONITORING INS:RUMENTATION OPEFABILITY

The minimum number of cheannels required to Le OPERARLE as described
in Table 3.3.7,10-1 of Tachnical Specification 3.3.7.10 were, if
inoperable at any time in the periud 1/1/88 through 6/30/88, restored
to operable status within the required time. Reporting of t} ‘e
inoperable channels in this ceport is, theref re, not required.

0~



Ix‘

XI.

XII.

XIII.

XIV.

RADIOACTIVE G#SEQUS EFF MONITORING INSTR TION OPERABILITY

The m‘nimum number of channels required to be OPERABLE as described
in Tabie 3.3.7.11<]1 of Technical Specification 3.3.7.11 were, if
inoporable at any time in the period 1/1/88 through ©/30/88, restored
to operable status within the required time. Reporting of these
inoperable channels in this ~eport is, therefore, not required.

LIQUID HOLD UP TANKS

The maximum quantity of radioactive material, excluding iritium and
dissolved or entrained noble gases, contained in any unprotected
outdoor tank during the period of 1/1/8% through 6/30/88 was less
than or equal to the 10 curie limit as required by Technical
Specification 3.11.1.4.

RADIOLOGICAL ENVIRONMENTAL MONITCRING

There were no changes .n sampling locations for the Radiological
Environmental Monitoring Program (REMP) during the reporting vericd
1/1/88 through 6/30/88.

TAND USE CENSUS

This information will be presented in the end-cf-year report. The
Land Use Censvs results will be available in September 1988,
OFFSITE DOSE CALCULATION MANUAL (ODCM)

There were no changes to th~ U’fsite Dose Calculation M ual (ODCM)
during the reporti.ng period 1/1/88 through 6/30/88

MAJOR CF NGES TO RADIOACTIVE LIQUID, GASEOUS, AND SCLID WASTE
TREATMEN. SYSTENS 4

There were ro major changes to the radicactive liquid, gaseous, and
solid waste treatment systems for the period of 1/1/88 through
6/30/88,

PROCESS CONTROL PROGRAM (PCP)

Ao changes were made tc the R8BS Process Cont' -1 Program (PCP) for the
pe 4 1/1/88 through 6/30/88.



TARLE 1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGIAM

o -._ﬁ_ﬁ‘“ ik . ke T o e lt"-' t st
Sampling Analysis Type of Detectron (110
waseous Release Type Freauency fFrequeoncy Activity RAnalysis {uCi/m!)
A. Main Plant v Principa] Gamma Emitters 0
Exhan st Duct Grab Sample M -6
H-3 1x10
B. Fuel Building N Principal Ganma fmitters 1107
Ventilation Grab Sample L] %
[ xhaust Duct H-3 Ixl0
.. Radwaste Building ~ Principal Genma Emitters 107
Ventilation Grab Sample ™
Exhaust Duct
n. All Release iypes Cont inuous W 1-131 110 ¥
as listed in AB, Charcoal 10
C above. Sample 1-133 1x10
Cont inuous . Principal Gamma Emitters 1x1071
Particulate J1-121, Others)
Sample
Cont inuous M Gruss Alphs ix107 1!
Compos . te
Particulate
Sample
Cont inuous Q SR-89, SR-90 T
Caposite
Particulate
Sample

-
L]
v

At least once per 7 days
At least once per 31 davs
At least once per 92 days

-12-



TABLE 2

[0ACT 1 1S
Lower Limit
Minimum of Detection
Ligquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (uCi/ml)
A, Batch Waste P 4 Principal Gamma 5110'7
Release Each Batch Each Batch Emitters; except .6
(Liquid for Ce- 144 5x10
Radwaste i
Recovery -6
Sample I-131 1x10
Tanks)
P v Dissolved and 1x10°°
One Batch/M Entrained Gases
(Gamma Emitters)
p “ Hed 1x10°°
Each Batch Composite
Gross Aloha 1x10°7
p Q Sreg9, Sr-90 sx10°%
Each Batch Composite
Fe.55 111078

P = Prior ty each radigactive release
M s At least once per 31 days
Q = At least once per 92 days



TARLI

Erfluent and Waste Disposal Semi-Annual Report 1988 Year
Gaseous Fffluents Summation of All Releases 1/2 Quarters




: T L i ho
| i Uni Qurter | Quarter | Total
i L 1 2___| FError, %
D. Tritium
H H
1. Total release J: ci 2.89E-01 | 1.19E400 | 1.82B401
2. Average release rate i WCi/sec | 3.67B-02 | 1.51B-01
. for pericd
+
3. Percent of technical i ) 1.06E-03 | 4.36E-03
o Specification limit A

(1) Gamma airdose limit of 5 mrads/qtr (T.8.3.11,2.2.a).

(2) Not available for submission at this time, supplemental report to follow.

}Se



TAHLE 4

Effluent ard Waste Disposal Semi-Annual Report Year
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Batch Mode
2
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Continuous Mode

e 0
1

| Quarter 1 | Quarter 2

r
|

2,24E-C1 | 1.14E+00 N/A N/A

(1) Not swvailable for sumission at this time, supplemental report to follow,

Main Flant Exhaust Duct is considered a conditionally elevated release point.




_Batch Mode

laEE Year

TABLE 5
Gaseous Efrluents - Ground Level Releases 1/2

Effluent arvl Waste Disposal Semi-Anmual Report
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Batch Mode
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Continuous Batch Mode
: ! T ] |
i Nuclides Released | Unit | Quarter 1 | Quarter 2 | Quarter 1 | Quarter 2 |
4.0 Tritium
! 1 1 ! :
| Hydrogen-3 L Ci | 6.48E~02 | 4.63E~02 | N/A | N/A |

(1) Not available for submission at this time, supplemental report to follow,

Fuel Building Exhaust Vent and Radwaste Building Exhaust Vent are considered

ground level release points,




Year

—

Fission and activation products

A.

|
|

1.42E+01

1.02E-01

3, 38E-07 5

6.69E-02

SE—

Ci

1.08E-07

cluding tritium, gases,

Total release (not in=-

1.

8.13E+00

5.35E+00

|
]
\
)
A
|
Percent ot applicable E )
|

3.

pe -

vlCoOLﬁtll-A

(1)

t

1

————

-

1.7 €401

1.16E+00
TE-06
1.29F=01

SN VoSS Shads

1.47E+00
TE-06
7.91E-02

~
~a
-
o b RS
© 13
T B
3

iod

Average diluted concen-
in
Percent of applicable

Total rel ase
tration

1.
2,
3.

.

Diesolved and entrained gases

C.

T7e~04
2.25E-09
13E~-03

Wl e Saien

3E~0
§.53E-09
«T6E~03

R s

Ci
uCi/ml
%

s

tiod
(3).

ation dur
Percent of applicable

Average diluted concen-

1.
2,
3.

————— -~




: 1 H “Est. !
" | Unit Quarter | Quarter | ‘Total 1
i h il 2 1 FError, % |
D. Gross alpha radiocactivity
| H H i
; 1. Total release oo ; 0,00E+J0 | 0,00E+00 | 1,42B+01
1 | 1 L ]
} i
E. Volume of wast: releasad | liters | 7,65B406 | 3,56E+06 | 8,73E~01
(prior to dilution) i l
+
F. Volume of dilv: ion water | liters | 6,13E408 | 2.97E+08 | 5.70E~01
used during po.iod i { i H

(1)

(2)
(3)

Ore quarter of 5 Ci annual limit (1.25 Ci) for liquid releases except for
tritium and dissolved or entrained noble gases fram 10CFRS0 Appendix I.

10CFR20, Apperdix B, Table II, Colum 2 MPC limit of 3,00E-03 uCi/ml.

Tachnical fpecification 3,11,1.1 limit of 2.0E~04 uCi/ml for dissolved or
entrained noble gases in liquid effluents,
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Batch

1988 Year
Liquid Effluents 1/2 Quarters
cm;mm

G.

Ef fluent and Waste Disposal Semi-Anmual Report
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Solid waste and Irradiated Fuel Shipments
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N/A

bad

control rods, ete,

-r
!
i
+
1

- - F T A—————

1.01E-01
7.09E-03
9.98E+00
5.92E+01
9.64E-04
1.45E-03
2.78E+0]
3.93e-01
2.51E+00

5.89E-02 |

waste, contaminated
&quip, etc.

Cr=51

Mn-54

Nn=-241

C-14

Co=60

Fe=55
Co~58
Fe-59
Ni=63
In-65

T e |

1‘

1.31E-02
2,97e-01
0. 00E+00
3,63E+00
2,55E+01
1,66E-02
4.52E+00
5.65E-01
4.91E+01

Tesins, filter | Dry cwpressible

sludges, evaporator
bottams, etc.

C~14

Na=-24
Cr-51
Mn=-54
Co=57
Co-58
Fe-59

H-3

¥ Alundance)

Principle
Radionuclides
(Identify and

2.

2.17E~04

-27-

Pu-241

- . . T
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waste, contaminated| control rods, etc.

equip, etc.
C N/A N/A
1 -
@
Stroni, Tight Drum | N/A N/A
+
N/A i N/A N/A
[}
|
1

3, SOLID WASTE DISPOSITION

) EXClusive ’

South amun-'

B, IRRADIATED FUEL SHIPMENTS (Disposition)

apber of Fiigments Mode of Transporution K
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