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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT RERR 10

A. SUMMARY INFOFAATION

1.6 Requlatory Limits

Symbols utilized in the equations listed below under Sec~-
tions 1.1 and 1.2 are the same as those used in the Salem
Environmental Technical Specifications (ETS). The symbol 0
as explained in Section 2.3.3 of the ETS is the release rate
of the gaseous activity in units of curies per second. The
K, L, M and N terms are actually site dependent dose conver-
sion factors. The equations listed below in Sections 1.1
and 1.2 take into consideration the release point location,
building wake effects and physical characteristics of the
radionuclides released,

In addition 40CFR190 requlations require that the annual
dose equivalent does not exceed 25 mrem to the whole body or
any organ (except the thyroid which is limited to 75 mrem).

l1.1 Fission and Activation Gases

Gaseous releases from the nuclear units are limited such
that at no time will releases of gaseous radioactive mater-
ials cause a member of the general public to be exp-:sed to
an annual dose rate in excess of 500 mrem to the entire body
or 3 rem to the skin in conformance with the requirements of
10CFR20.

Gaseous releases from the units are further restricted such
that when relcases sre averaged over a calendar guarter no
member of the genera. public will be exposed to an annual
dose rate in evycess of 20 millirads of gamma radiation or 40
millirads of beta radiation.

In addition, it is required that air doses averaged over a
twelve month pericd be less thar 40 and 80 millirads for
gamma and beta radiaticn respectively.

At any instant the release rate of radioactive gases must
satisiy the fol.owing equations whose basis is l0CFR20,

2.0 Qpy*Kyg |

0.33 Qpy*(Ly + 1.1 Ny) < 1

M P8O 17 18 -2=



When averaged over a calendar quarter the release rate for
radioactive gases must satisfy the following equation. The
basis for these equations is 10CFR50 Appendix I.

13 Ogy*Ny

~A
—

6.3 Qpy*M. <

A
p—

The limiting Unit 1 release limit Q is calculated to be
1.51E+04 microcuries/sec for both the lst and 2nd quarters,

The limiting Unit 2 release i(imit Q is calculated to be
1.52E+04 anc 1.35E+04 microcuries/sec for the lst and 2nd
quarters respectively.
When averaged over any twelve consecutive month period, the
release rate for radioactive gases must satisfy the following
equation. The basis for this equation is 10CFR50 Appendix I.
25 Qpy"™Ny <1
13 Qpy*M, € 1
The release limits of radioactive gases for the Salem Nuclear
Cernerating Station are not fixed numbers, but depend upon the

ra“lioactive isotopes present in the effluent.

1.2 Iodine and Particulates, Half Life > 8 days

The requlatory limits for iodines and particulates are listed
helow.

The release rates of iodine and particulates are restricted
such that no member of the general public will receive a dose
at a rate in excess of 1.5 rem/yr. to the thyroid.

Releases of irdines and particulates are further restricted to
prevent any me:ber of the aeneral public from receiving a dose
rate in excess of 30 mrem in a calendar quarter or 60 mrem in
any twelve month period. The equations which govern these
conditions are listed below:

At any instant of time the release rate for radioactive
iodines and particulates material with a half life greater
than 8 days is limited by the equation below. The basis for
this equation is 10CFR20.

M P80 20 06/1 e






3.0 Average Energy

Requlatory Guide l.21 requires that the licensee provide the
average enerqgy of the radiciuclide mixture in releases of
fission and activation gases, if applicable.

Release limits for the SNGS are not based upon average enerqgy,
hence, this section does not apply.

4.0 Measurements and Approxination of Total Radioactivity

4.1 Liquid effluents are monitored in accordance with Table
2.3-3 of the Environmental Technical Specifications.
During the period of record, all wastes from the chemizal
drain tank and the laundry and hot shower tanks were
routed to the hold-up tanks for monitoring. Technicai
Specifications require these tanks to be recirculated the
equivalent of two tank volumes to produce uniform mixing
and sample extraction and analyzation before any releases
are made. Batch releases included releases from the
waste monitor tanks, waste monitor hold-up tank, and the
chemical axd volume control tanks. Continuous releases
included releases from intermittent blowdown of the steam
generators. The predominate gamma enittirg isotopes
detected were CoS58, Co60, Csl34, and Csl37. At no time
did releases exceed limits.

4.2 Gasecus effluent streams are monitored in azcordance with
Table 2.3-4 of the Environmental Technical Specifica-
tions. The plant vent is the final release point of all
planned gaseous effluents and is continually monitored by
four very sensitive Geiger Mueller tubes. The vent is
also continuously sampled for iodine and particulates
with a charcoal cartridge and filter paper connected in
series to a low volume air sampler. The filter and char-
coal are changed weekly, weather permitting, and aralyzed
on a multichannel analyzer in th: laboratory. Samp.ing
1s also performed on all gas decay tanks and containment
purges prior to release to the environment. The results
of these analyses are used as the basis for the cumula-
tive release of gasesous effluents into the ervironment.
All tritium samples were taken by bubbling gas through
water and then counting the tritiated water on a liquid
scintillation counter.

M P80 19 11 -5=
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Part E. Radiological Iwvact on Man

The calculated individual doses in this section are based
&n actua’ locations of nearby residents and farms. The
popu'ation dose impact is based on historical site spe-
cific data i.e., food production, milk production, feed
for milch animals and seafood production.

The doses were calculated using methods described in Reg-
ulatory Guide 1.109 and represent calculations for the six
month reporting interval. Doses from batch and continuous
releases were calculated using the meteorological disper-
sion coefficient X/Q for the six morth reporting interval.

Liquid Pathwavys

Doses to individuals in the popui:tion from liquid re-
leases are primarily fron the seaicod ingestion pathway.
The total body dose to an individual was calculated to be
l1.21E-02 mrem. The calculated population total body dose
was 4.64E-02 person-rem. The highest ~rgan dose from lig-
uid releases was 5.59E-02 mrem to the gastrointestinal
tract.

Air Pathways

The resulting whole body and skin doses to an individual
were calculated to be 8.96E-)3 mrem and 1.0l1E-02 mrem re-
spectively. The calculated population total body dose was
4.64E-01 person-rem. The average total body dose to the
population within fifty miles of the site was 8.67E-05
mrem/persorn.

Direct Radiation

Lirect radiation may be estimated by TLD measurements.

One method for comparing TLD measurements is by comparison
with preoperational data. As mentioned in previous Efflu-
ent Release Reports, TLD measurements at location 10S1 and
1151 have averaged higher than at other locations. This
was due to trace activity in the Refueling Water Storage
Tank. The average of all on site TLD locations, except
10S1 and 1151, was found to be 5.30 mrem/month. This val-
ue is within the statistical variation of the preopera-
tional mean which was 4.42 + 1.18 mrem/month.

M PBO 17 14 -



~ L
& . 4
2 A >
z -
- 2
- ~d . - -~ -




TABLE 1A-1

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES
UNIT 1
st 2nd Est.Total(l)
Unit Ouarter Quarter Error %
A. Fission & Activation Gases
l. Total release Ci 7.43E+401 1.05E+02 2.50E+0]
2. Average release rate for period uCi/sec. 9.56F+00 1.34¥:01
3. Percent of technical specification limit % ___2.44E-05 8.94" -4
(See ETS Spec. 2.3.3.b)
B. TIodines
— 1. Total iodine-.31 : Ci 8.74E-04  7.49F-03 2.50F+01
2. Average release rate for period uCi/sec. 1.12E-04 9.53F-04
3. Percent of technical specification limit % 2.18F-02 1.86F-01
C. Particulates
1. Particulates with half-lives> 8 days Ci 1.76E-04  3.26E-01 2.50F+01
2. Average release rate for peric’’ uCi/sec. 2.26E-05 4.15F-02
3. Percent of technical specification limit % 4.41F-03 8.09E+00
4. CGross alpha radioactivity (2) Ci 0.00E+00 0.00E+00
D. Tritium
1. Total release C1 1.07E+00 2.96F-01
2. Average release rate for period uCi/sec. 1.38E-01 3.76F=02
3. Percent of technical specification limit % N/A N/A

(1
(2

M P8014/23 1

) For batch releases the estimated overall error is within 10%.
) Analyses indicate no measurable alpha emitting tiansuranics.
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| Fisslion gases

Krypton-85 1 Cs21b=VUs

F["v’i't(\!\."-’f 2m Cl 2.8/E-0J 2.38BE-02

_' -
k"vi/t n-=o i D. 301 U3
4

Krypton-88 C1 2+ 29E- s

4 . ] . ' I ol 3 ~

Xenon-133 1 8. 32E-03 S¢ 4 30~=0U3 st Ul 1. U3F 02

Xenon-135 1 8.83E-02 1.79E-02 8.85E-01 1.53E+0(

Xenon-135n }

Xenon-138 ]

Xenon-13

Fluorine-18 C1i 2. 09E-04
Inidentified Ci1

fotal for period Ci 9.66E-02 2.10E-02 7.42E+01 1. 05E+02
2. [odines

Iodine-131 C1 8. 74E-04 4. 30E-03 3. 19E-03
Iodine-133 Ci 4.96E-04 3. 04E-04 1.21
[odine~-135 C
Total for period
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TABLE 2A-1

UNIT 1

LIQUID EFFLUENTS-SUMMATION

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

OF ALL RELEASES

(1981)

st 2nd
Units Quarter Quarter Est. Total
Error, %
A. Fission and activation products -
1. Total release (nct including
tritium, gases, alpha) Ci ~3.56E-01 4.,78&£-02 2.50E+401
2. Averaae diluted concentration
— 3. during period uCi/ml 4,.67E-08 8.64E-09
i. Percent of aprlicable limits
l of Technical Specifications % 3.56E+4+00 4.,78E-0l
B. Tritium .
l., Total re.-ase Ci 1.04E+02 7.48E+01 2.50E+01
2. Average diluted concentration
during period uCi/ml 1.36E-05 1.35E-05
' 3. Percent of applicable limit % N/A N/A
C. Dissolved and entrained gases
F I. Total release 71 T.05E+00 7.43E-01 2.50E+01
2. Average diluted concentra’:
during period 7 uci/ml 1,38E-07 1.34E-07
l 3. Percent of applicable " . % N/A N/A
" D. Gross alpha radioactivity ,
1., Total release Ci 0.00E+00 0.00E+00 2.50E+01
'F.. Volume of waste release (prior
_____to dilution - Batch Release) liters 3.15E+N6 2,.46E+06 1.00E+01
lk-. Volume of dilution water used
during period - Batch Release liters 7,.62E+09 5.53E+09 2.50E+01
N/A - Not Applicable
13=-A

l P81 3 07/2



TABLE 2A-2

ESFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)

UNIT 2

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASEC

lst 2nd
Units Quarter Quarter Est. Total
Exrror, %
A. Fissior and activation products
1. Total release (not including
’ tritium, gases, alpna) Ci 2.39E-01 9.39E-02 2.50E+01
2. Average uilut-d concentration
' during period uCi/ml 3,83E-08 6.71E-09
3. Percent of arplicable limits
l of Technical Specifications % 2.39E+00 9,39E-01
B, Tritium
l 1. Total release Ci 1.39E+02 7.15E+01
2. Average clluted concentration
during period uCi/ml 2.23E-05 S5.11E-06
t i, Percent of applicable limit 3 N/A N/A
C. Dissolved and entrained gases )
' 1. Total release o Cl 4,77E-01 1.30E-01 2.50E+01
2. Average diluted concentration
during period uCi/ml 7.64E-08 9.29E-09
E 3. Percent of applicable limit t  N/A N/A
D. Gross alpha radioactivity
1. Total release Ci 0.00E+00 0.00E+00 2.,50E+01
tF‘.. Volume of waste release (prior
___to Ailution - Batch Release) liters 1.99E+06 4.,42E+06 1.00E+01
'F. Volume cf dilution water used
during period - Batch Release liters 6,24E+09 1.40E+10 2.50E+01
'N,/A - Not Applicable
'M P81 3 07/1 13-B



' TABLE 2B-1
' EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)
LIQUID EFFLUENTS UNIT 1
. CONTINUOUS MODE BATCH MCDE
. lst 2nd lst 2nd
Nuclides Released Unit Quarter Quarter Quarter Quarter
' Strontium-89 Ci
~ Scrontium=90 Ci
Cesium=134 C1 2.75E-02 3.48E-03
. Cesium-137 Ci 2.85E-02 3.78E-03
lodine-131 (o | 6.74E-02 2.87E-04
Todine-133 Ci 2.33E-03
Cobalt-58 Ci B8.49E-02 1.24E-02
. Cobalt-60 Ci 1.04E-01 1.07E-02
Cadmium=-109 Ci
Manganese-54 Ci 1.36E-02 1.55E-02
l Chromium=51 C1 3.72E-04 1.31E-03
Cesium=-136 Ci 1.42E-03
Zirconium=95 (o § 8.0l1E-05 1.71E-04
Tin=-113 Gl
. Barium=140 o 1
Lanthanum=140 Ci
Cerium=-139 Ci
' Tungsten-187 Ci -
Niobium=-95 Ci 2.19E-04 .
Antimony-124 Ci 6.15E-04
l~ Antimony-125 Ci 4.28E-03 N
Tritium Ci 9.54E-04 0.00E+00 1.04E402 7.48E+01
Iron-59 Ci 1.22E-04
Sodium-24 Ci 2.09E-02
l Molybdenum 99 C1 2.52E-04
Total for period (above)
excluding H3 o] 0.10E+00 0.00E+00 3.56E-01 4.78E-02
. Xenon-133m Ci - 8.0BE-03 8.53E-03
___Xencn=-133 Ci 1.12E+00 7.12E-01
Xenon-135 Ci 2.00E-02 2.22E-02
l Krypton-88 Ci '
Argon-41 Ci
.M P81 47 04/1 14-A



TABLE 2B-2

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1981)

LIQUID EFFLUENTS UNIT 2

CONTINUQUS MODE BATCH MODE
lst 2nd lst 2nd
Nuclides Re leased Unit Quarter Quarter Quarter Quarter
Strontium-89 Ci
Strontium-90 Ci
Cesium=-134 Ci 7.15E-03 2.92E-03
Cesium-137 Ci 8.48E-03 7.41E-G3
Iodine-131 C1 4, 39E-04 1.27E-04
Iodine~-133 Ci .
Cobalt-58 Gl 1.02E-01 4,58E-02
Cobalt-60 Ci 1.15E-01 2.19E-02
Cadmium=-109 Ci
Manganese-54 C1 3.81E-03 8.32E-03
Chromium-51 Ci 5.30E-04 1.46E-03
(esium=-136 CL
Zirconium=-95 C1 4. 23E-05
Tin-113 g |
Barium=140 G
Lanthanum=140 Ci
Cerium-139 ol |
Tungsten-187 Cl 2.49E-04
Niobium-95 G
Antimony-124 Ci B 6.56E-04
Antimony-125 (o% | 1.46E-03 2.16E-03
Tritium i 4 0.00E+00 1.39E+02 7.15E+01
Tron-59 af
Sodium=-24 Ci 2.82E-03
Yttrium=91 C1
Total for period (above)
excluding H3 (! 0.00E+00 _0.00E+00 _ 2.39E-01 —9.39E-02
- Xenon-133m (af: 5.30E-03
Xenon-133 Ci 4.56E-01 1.26E-01
Xenon-135 Ci 1.60E-02 4,00E-03
Krypton-88 C1
Argon-41 Ci
M P81 47 04/2 14-B



TABLE 3
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1981
UNITS ' AND 2

SOLID WASTE AND IRR.ADIATED FUEL SHIPMENTS

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

6-month Est. Total

1. Type of waste Units Period Error, %
a. Spent resins, filters sludges, m3 1.1E+02
- ___evaporator bottoms Ci 5.1E+02 1.50E+01
b. Dry compressible waste, m3 4.0E+02
- contaminated equip. Ci 2.3E+01 1.50E+01
c. Irradiated components, m3 0.00E+00
control rods, Ci 0. 00E+0C
d. Others (describe) m3 0. 00E+00C
Ci 0.00E+00

2. Estimate of major nuclide composition (by type of waste)

a. Cobalt - 58 73.1% 3.7E+02
Cobalt - 60 14.9% 7.6E+01
Manganese - 54 3.0% 1.5E+0.

Fe 55 9.0 4.6E+01

b. Cobalt - 58 73.1% I.7E+01
Cobalt - 60 14.9% 3.4E+00
Manganese - 54 3.0% 7.0E-01
Fe 55 9.0 2.1E+00

C. - . E

d. - . E

}. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
49 Truck Barnwell,
South Carolina
4 Truck Beatty, Nevada

. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination
None N/A N/A
P8O 14/21 1 «]15=



BAS

F N

'

AT
DAL

SUMMARY

H RELEASES

ates Janua
W ai :
'ype of rele

Number of releases

Maximum dur

Averaqe dut
2.38BE+02

minutes

Minimum dur

For liquid
flow (dilut
0 1 30/1

EM NU

SHEE

Ly 4

1t10n

ition

ation

|

LEAR

FOI

i

I

Gas)

>

TABLE 4A-

GENERATING
UNIT 1

RADIOACTIV
N A BATCH M

, 3 ] | 5
n 31, 19%61l

during the ls

or

or all rele

releases of

all release

1

STATION

E EFFLUED
ODE

t Quarter

v

(1981)

S RELEASED

1.50E+01

ases of type listed

type listed above 1
m

minutes

s of type

listed abo

above

+.47E+03

ve

release of type listed above 6.40E+01l

ases only,

during the

1 6=A

mi

provide the average

period of

release.

nutes

stream
N/A



1ot a
s J
nit
LNnu
Maxil
AVer
1s £ 31
1 I
A0
Minir
L r i
f | “wi
0 1

{
i

t

e

]

©

y e : 4
1 ON 981)

listed

above

above

mgp——
minu

E+02

es




N — »
§ + |2 - T
> 14 +
- o RE ~
Al X . - - +)
. - - Ny v
- + - . o -
- L U ¢ - N U
¥ = 2 4 U = L > a
: . - ¢ ~ D M
“ ~ - 4 4 . &) 4
- - - - ] -
— 4 - -
- e i » - -» " |
- —4 — 9 - N - - Q
- & i £ ~ - " -
[ e » <L - 4 ~ - 4
< - @ ‘ 4 o - 0 c
& § - - - -~ 4

- o i - i
. - } - - - ’
) . o> 2 3 =
-3 « 4 i - +
. q ’ L M bt s ]
, ) ¢ g 4~ . 3
‘ » + S m+la 5 5
. - d 1 B 3 b 3
X + . . 11 C . - C £ ad
- > . 4 - > 4 i <
% 4 ‘ = - s « I = s Ty Gd
o B . . . . . . .
58 " - b -



TABLE 4A-2 (Cont'd)

SALEM NUCLEAR GENERATING STATION (1981)

SUMMARY SHEET

BATCH RELEASES ONLY

L.

M

Dates April 1 -

Ty 1 = a8
iype OLf rejease

June 30,

UNIT 2

FOR RADIOACTIVE EFFLUENTS RELEASED
IN A BATCH MODE

1981

(Gas)

Number of releases during the 2nd Quarter 4.0E+0l

Total time duration for all releases of type listed above

4.65E+03
minutes

Maximum duration
Average duration
l1.16E+02
minutes

Minimum duration

For Llﬂil“ d batci

for releases of type listed above 2.15E+02
minutes

for all releases of type listed above

for release of type listed above 6.1E+01l
minutes

releases only, provide the average stream

flow (dilution flow) during the period of release. N/A

P80 15 44/1
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TABLE 4B-2

SALEM NUCLEAR GENERATING STATION (1981)
UNIT 2

SUMMARY SHEET FOR RADIOACTIVE EFFLUENTS RELEASED
IN A BATCH MODE

BATCH RELEASES ONLY

|

~J

O

M

Dates January 1 - March 31, 198]

Type of release (Liquid)

Number of releases during the lst Quarter 3.2E+01l

Total time duration for all releases of type listed above

9.10E+03

minutes

Maximum duration for releases of type listed above 1.03E+03
minutes

Average duration for all releases of type listed above

2.84E+02

minutes

Miniram a.ration for release of type listed above 1.60E+02

minutes
For liquild batch releases only, provide the average stream
flow (dilution flow) during the period of release. 1.85E+05
gpm
P81 3 06/2 18-B
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TABLE 4B-2 (Cont'd)

SALEM NUCLEAR GENERATING STATION (1981)
UNIT 2

SUMMARY SHEET FOR RADIOACTIVE EFFLUENTS RELEASED
IN A BATCH MODE

L3 Dates April 1 - June 30, 1981

2. Type of release (Liquid)

3. Number of releases during the 2nd Quarter 6.6E+0l

4. Tntal time duration for all releases of type listed above

} 86E+04
minutes

J

Maximum duration for releases of type listed above 7.80E+02
minutes

6. Average duration for all releases of type listed above

minutes

7. Minimum duration for release of type listed above 1.59E+02

minutes
8. For liguid batch releases only, provide the average stream
flow (dilution flow) during the period of release 1.96E+05
gpm
M P8I 05/2 19-B
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