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ATTACHMENT 1

Supplemental Information

January 1, to June 30, 1988




| EFFLUENT WASTE DISPOUSAL SEMIANNUAL REPORT
Supplemental Intformation

Facility: Brunswick Steam FElectric Plant
Licensee: Carcolina Fower and Light Company

1. Regulatory Limits
A. Fission and activation gases (Technical Spec. 3.11
*(1) Calendar Quarter

i (a) 10 mrad ganma
(b) 20 mrad beta

(2) Calendar Year

(a) 20 mrad gamma
(b) 40 mrad beta

4.2)

B. locdine-131, jodine~133, tritium, and particulates with half-
iives greater than eight days (Technical Spec. 3.11.2.3)

*(1) Calendar Quarter
(&) 15 mrem to any organ
(2) Calendar Year

(&) 30 mrem to any organ

**{1) Calendar Guarter

(8) 3 mrem to total body
(0) 10 mrem to any organ

(&) Calendar Year
(a) © mrem to total body
(b) 20 mrem to any organ

Vtf-Site Dose Calculation Manual (QDCM)

|
' C. Liquid effluents (Technical Specification 2.11.1.2)
i

‘Usea for percent of technical specification limit determinations

in Table 1A.

*fUsed for percent of technical specification limit determinations

in Table 2A.

NOTE: Dose calculations are determined in accorgance with the
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2. Maximum permissible concentrations and dose rates which determine
maximum instantanecus release rates.

A. Fission ang activation gases (Technical Specification
3:13.3:-3.8)

(1) SO0 mrem/year to total body
(2) 3000 mrem/year to the skin

B. lodine-131, 1odine~133, tritium, and particulates with half-
lives greater than eight days (Technical Specification
3.13.2.1.b)

(1) 1500 mrem/vear to any organ

C. Liquid effluents (Technical Specification 3.1.4.1.1)
The concentration of radicactive material released in liguid
effluents to unrestricted areas after d:lution in the discha.ge
c¢anal shall be limited to the concentrations specified in
10CFR20, Appendix B, Table 11, column 2, for radionuclides
other than noble gases.

#%(1) Tritium: MPC = 3 E~03 uCi/ml ana
$%(2) Disscolved and entrained gases: MPC = 2 E-04 uCi/ml

3. Measurements and Approximations of Total Radiocactivity

A. Fission and activation gases

Analysis for specific radiconucliides in representative grab
samples DYy gamma Spectroscopy.

L. lodines

Analysis for specific radionuclices collected on charcoal
cartridges by gamma spectroscopy.

L2

. Particulates

Analysis for specific radionuclides collected on filter papers
DY RaARBRA Spectroscopy.

P. Ligquigs Effluents

Analysis for specific radionuclides of individual releases
DY RaBRA Spectlroscopy.

‘tUsed as applicable limits for Table 2A
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Nuclear counting statistics are reported utilizing l-sigma =rror.

Total

erra2r where reported

represants a best

effort

approximate tha total of all individual and sampling errors.

4. Batch Releases

A.

8.

Liquid
(1) Number releases:
(2) Total t. vd for batch releases:

(3) Maximum .ine periocd for a batch release:

(4) Average time period for a batch release:

($) Minimum time period for a batch release:

(6) Average stream flow during periocds
of release of effluent into a flowing
streanm

Gaseous

(1) Nvaber of batch releases:

(2) Total time period for a batch release:

(3) Maximum time period for a batch release:

(4) Average time period for a batch release:

(S) Minimum cime peviod for a batch release:

Abnormal releases

A. Liquid

(1) Number of r4.esses:

(2) Total activity released:
Gaseous

(1) Number of ryiesrses:

(2) Total activity released:

1/4

3.06E 02

3.31E 04
Minutes

2.45E 02
Minutes

1.08E 02
Minutes

6.00E 00
Minutes

6.49E 05
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Minutes

0.00E Q0O
Minutes

0.00E 00
Minutes

0.00E 00
Minutes

0,00E w0
Minut- .

0.00E 00
0.00E 00
curies

0.00E Q0

0.00E 0O
curies
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ATTACHMENT 2

Eftluent and Waste Disposal Data
Brunswick Steam Electric Plant

January 1, 1988 to June 30, 1988

Gaseous Effluents - Summation of all Releases
Gaseous Effluents - Elevated Releases

Gaseous Effluents - Ground Level Releases
Liquid Effluents - Summation of all Relieases

Liquid Effluents
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2/1



S —— | i Bt Bl e W T T T T T K I R — N W R . — P — o I —_—— Y maguiite SR W T p—— T T e Ry Ny ——
i > .
]

; . . ; Table 1A
Effluent and Waste Disposal Semiannual Report Year 1988
Gaseous Effluents - Sumnation ¢of all Releases

Est,
Total

Unit Qtr 1 Qte 2 Error.%
A. Fission and Activation
cases
1. Total release L | 2.01E 02 2.26E 02 1.185E 02

4. Average release uCi/sec 2.56E 01 2.87E 01
rate for period

3. Percent of technical

specification limit % 4.08E-02 £ . SBE-02
B. lodines
1. Total 1-131 Ci 1.90E-03 1.67E-03 7.00E 01
4. Averages realease uCi/sec 2.42E-04 2.12E-04

rate for period

C. Earticulates

-

1. Total release Ci 1.08BE-02 ©6.95E-02 7.00E 01
- 2. Average release uCi/sec 1.37E-03 8.84E-03
rate for periocd
3. Gross alpha Ci 5.27E-0U6 &.80K-06
C. Iritium
1. Total releasse Ci 1.04E 00 1.Z24E 00 7.00E 01
<. Average release uCi/sec 1,.32E-01 1.57E-01

rate tor pericd

E. lodine-131, lodine-133, Tritium
and Particulates

1. Total Release Ci 1.06E 00 1,3Z2E 00

n 4., Avera.e release ucCi/sec 1,34E-01 1.68BE-01
rate f_: veriod

3, Percent of technical
specification limit % 7.27E-02 ©.93E-02

</



Table 1B

Eff luent and Waste DLisposal Semiannual Report
Gaseous Effluents - Elevated Releases

Nuclides Released
1. Eission Gases

argon-41
krypton-85m
krypton-87
Krypton-g88
Xenon-133
Xxenon-135m
Xenon-13%
Xenon-137

-138
total for period

2. lodines
iocdine-~-131

iodine~-132
iodine-133
iocdine-134
iodine-135
total tfor period

3. Particulates
chromium=-51
manganese-5«4
cobalt-58
cobalt-60
strontiumn~-89
strontium-90
cesium-137
barium-~140
lanthanum=-140
total tor periocd

4. Tritium
hydrogen-3

Continuous

Unit

Ci
Ci
(65§

Ci

Ci

Ci
Cci
Ci

ci

Ci

Ci
Ci
Ci
Ci

1

Ci

Ci
Ca
ci
Ci
Ci
Ci
Ci
Ci

%;

Lo §

2/3

Releass

etr 1

4. 72E-01
5.45E 00
¢« LLD
2.21E 00
3.22E 01
<« LLD
7.84E-01
¢« LLD
¢ LLD
4.11E 01

1.46E-03
<« LLD
3.39E-03
¢« LLD
£ LLD
4,.85E-03

. 88E-0Q4
.SOE-04
.O3E~-U5
. 48E~04
.BOE-0S5
.98E-Q7
.U9E-QS
<« LLD
< LLD
8.32E-04

[ "o ol S S

wn

.80E-Q2

Year 1988

utr 2

8.64E~01
1.52E 01
2.34E-01
1.20E 01
8.79E 01
1.73E 00
1.80E 00
$.20E 00
4.32E-01
1.25E 02

S.98E-04
2.37E-03
3.55E~03
2.16E-04
4.02E-03
1.0U8E-02

JGZE-OS
. S51E-0%
. S9E~086
, 21E-05
.B3E-04
J93E-07
.47E~-086
B3E~D4
4 '_.3! 1.-.5,'. Va
5.88E-04

SN ¢ o S SR O
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Nuclides Released

1. Fission GCases
Xenon-133

xenon=135
total for period

2. lodines
iodine-131
icdine~-132
iodine-133
1odine-134

total for period

3. Particuiates
chromium-51
manganese-54
cobalt-58
cobalt-60
iron-59
strontium-89
strontium-90
niobium-9%
cesium-134
cesium-136
cesium-137
barium-140
lanthanum-140
cerium-144
total for period

4. Tritium

Table 1C
Effluent and Waste Disposal Semiannual Report

Gaseous Effluents - Ground Level Releases
continuous Release

Unit Qtr 1
5 | 1.31E 01
Ci 1.47E 02
ci 1.60E 02
Ci 4, 4ZE~04
Ci <« LLD
ci S,24E-04
s | « LLD
Ci ¢ LLD
Ci 9.66E-04
Ci 4.18E-03
Ci 2.00E~-03
Ci 3.60E-04
Ci 2.16E-03
s 1.02E-03
Ci 3. 3CE-0®
ci < LLD
Ci 1.03E~-05
Ci ¢« LLD
ci ¢ - LER
Ci 4.817.-0%
Ci 4, .1E-05
Cci s ,30E~05
ci 4.06E-05
Ci 9.95E-03
Ci 9.85E-01

hydrogen-3

Year 1988

gtr 2

3.78E 00

9. 70E 01
1.01E 02

1.07E-03
1.15E-0%
8.8B1E~-03
<. 08E-02
1.27E-02
S5.47E~02

.35E-02
.S7E~03
.25E-03
LA9E-02
.DSE-04
.UBE-08
.27E~-086
¢« LLD
. S3E-08
LB9E~08
L AT7E-04
O9E-~D4
JBE-04
¢ LLD
6.89E-02

o AD b b e O

NEN-O

7.47E-01
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Table ZA
Eftluent and Waste Disposal Semiannual Report Year
Liquid Effluents - Summation of all Releases

bissclved and Entrained Gases

Total release Ci
AVE. diluted conc, uCi/mil
Percent limit %

« Gross alpha radioactivity

Total release

Volume of waste liters
Iotal of dilution water

lused during released

for average dil. conc,) liters

yolume Qf cooling water liters

2/%5

unit Qtr 1
Eission and Activation
Eroducts
Total release (excluding Ci 1.80E-01
tritium, gases, & alpha)
. Avg. diluted conc. ucCi/mi ©.55E~-09
. Percent limit % $.52E-01
Tritium
. Total release Ci ©.59E 00
. AVE. diluied conc, uCi/ml  2.49E-07
. Percent limit % 8.00E-03

2.08E-Q3
7.56E~-11

3.78E~05

0.QUE 00

1.21E 07

2.78K 10

|

.OSE 11

Qtr 2

3.48E-01

7.79E-09

8,46E-01

4.62E 00
1.03E-07

3.43E-03

1.57E-02
3.51E~10

1.706E-04

0.0Q0E 00

1.06E 07

4.47E 10

4.31E 11

1988

Est Tot
% Error

3.50E 01

4,00E 00

3.50E 01

4.00E 01

1.25E 01

1.30E 01



Nuclides Raleased

1. Fission and activation products

scdium-24
chromium=-51
manganese-54
iron-55%
cobalt-58
iron-5%9
cobalt-60
arsenic- s
strontium-89
strontium-91
yttrium-91im
strontium=-92
niobium-95m
niobium-9%
molybdenum-39
technetium-99m
silver-110m
antimony-12%
icdine-131
iodine-132
iodine~-133
ilodine-134
cesium-134
iocdine-135
cesium-137
cerium-144

tungsten-187

total for period

2. Gases
argon-4l
Xenon-133
Xxenon-135m

xenon-1395

total for periocd

Unit

/%

TABLE 2B
Effluent and Waste Disposal Semiannual Report
Liquid Effluents - Batch Mode

Ci
Ci
(55 §

Ci
(53 §
ci
Ci
Ci
(53 §
Ci
Ci
ci
Ci
Ci
Ci
Cci
Ci
Ci
Ci

Ci
ci
Ci
Cci
ci
i
Ci

Ci
cl
ci
Ci
Ci

atr 1

1.19E-03
8.76E-03
.21E-02
.B7E-04
21E~-03
.85E-~-03
. 72E-02
.S52E~-04
.86E~04
¢« LLD
.4 7E~08&
B7E-05
L99E-0b
¢« LLD
« LLD
. SUE-05
.95E-0S
. L4E-V6
,34E-V4
< LLD
1.23E-04
1.26E-05
1.01E~-02
¢« LLD
4 ,88BE-02
7.99E~04
7.15E-05
1.80E-01

N W W Lt VO VR R

NeOWw

S.40E-086
2.06k~-04
<« LLD
1.77E=-u3
2.0BE~0z

Year

1988

etr 2

©.13E-03
3.47E-02
7.93E-02
S7E-03
.SBE-02
. 70E-03
.Z8BE- 1
LO0E~U4
.B9E-03
L92E-05
. 75E~0S
.33E-05
¢« LLD
.16E-0S
L 92E-04
05E=-04
L9UE-0S
<« LLD
JA9E-03
SZ2E-QS
LA9E-03
LA15E-05
.O0ZE-02
J15E-04
L 33E-02
<« LLD
¢ LLD
3.48E-01

O L - F IR HREY ORI SR &

L@ N =@

¢« LLD
2.97E-03
5.05E~04
1__-. 2 ‘ E_‘_U&
1.57E-02
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Lower Limite of Detection

1. Liguid Releases

Sr-90 4, 97E-09
Sr-91 8.14E-08
No-95m 4.76E-0UB
Nb-95 1.84E-08
Mo-99 1.28E~07
Sb=145 4.BlE-08
I-132 2.0iE-08
I-13% 4. 29kE-08
Ce-144 8.85E-08
W=187 8.09E-08
Ar-4«l 1.46E-0U8B
Xe-135m 7.87E-08
4. Gasecus Releases
Kr-87 1.97E-08
Ke-135m 4.17E-08
Xe-138 9.82E-08
3. leodines and Particulates
I1-132 “.10E-123
I-138 2.51E-13
Sr-9u J.59E~16
Nb-95% 2.27E-14
Cs~-134 4.75E-14
Je-130 3.88E-14
Ba-140 9., 34E~14
La-140 6.48BE~14
Ce-144 1.76E-13
NOTES

The above values represent typical "a priori" LLDs tor
isotopes where values of "«LLL" are indicated in Tables
1A, 1B, 1C, 2A, and 2B.

Where activity for any nuclide ig reposrted as "' Less than
LLD", that nuclide i1s considered not prasent and the LLD
activity listed is not considered in summary data.

o ptn e o o o iR o e



Table 3A
Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Fuel Shipments

Waste Class A

i.

Total volume shipped (cubic meters)

Total Curie quantity

Type of Waste

D.

c.

a.

Spent resine . filter sludges
Dry active waste,compacted,
noncompacted

Irradiated components

Others (oil)

(estimated)

Year 1988

January through June

4.13 E2

1.25 E3
Units Six-month Est, Total

rFerioa Error.%

meters® 1.99 E2
Curjes 1.23 ES 1.00E1
meters® 2.14 E2
Curies 2.14 El 1.00E1
meterss 0,00 EO
Curies 0.00 EO N/A
meters” 0.00 EO
Curies 0.0C EO N/A

Estimate of major radionuclide composition

</8

Cr-51
Mn-54
Fe-55
Co~-58
Co-60
Ni-63
Cs-137

Cr-51
Mn-54
Fe-55
Co~58
Co-60
Ni-63

N/A

N/A

[ VRS VI

el A

R b 4
-1
, 60
G2
.86
. 3 &
.50

L 40
e g
a7
.20
.89
.97

EO%
E1%
E1%
£E0%
E1%
EO%
EO%

EQ%
E1%
E1%
EO%
E1%
EQ%

N/A

N/A



Table 3A (cont.)

Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Fuel Shipments

Year 1988

4, Cross reterence table, waste stream, form, and container type.

Stream Form Container type No. of shipments
a. Resin Dewatered & Type A/Type B 39/00
Solidifieda?*
b. Dry active Compacted/non- STF 27
waste compacted
waste
¢. Irradiated N/A N/A
components
d. Other N/A N/A
*solidification agent or absorbent
(e.g8., cement, urea formaldehvde) CEMENT
S. Shipment Disnosition
a. So0lid Waste
Number of ShipmaI:nts Mode of Transportation Destination
40 Sole Use CNSl/Barnwell
SC
46 Sole Use SEG/0ak Ridge
N
h, Irradiated Components
Number ot Shipments Mode ot Transportation Pestination
0 N/A N/A

/9



Table 3B }
Effluent and Waste Disposal Semiannual Report Year 1988 |
Solid Waste and Irradiated Fuel Shipments |

Waste Class B Janu.ry through June

1. Total volume shipped, (cubic meters) 0.(0 EO

Total Ci quantity (estimated)

2. Type of Waste Units Six-month Est.Total
reriod Error,%
a. Spent resins, filter sluldges meters N/A N/A
Curies
b. Dry active waste, compacted, meters®  N/A N/A
and noncompacted Curies
¢. Irradiated components meters® N/A N/A
Curies
d. Others (describe) meters?  N/A N/A
Curies

3. Estimate of major radionuclide composition

a N/A N/A
b. N/A N/A
c. N/A N/A
a. N/A N/A

4. Cross reference table, waste stream., form and container type

Stream Eorm Container type No. of shipments |
a. Resin Dewvatered & N/A N/A |
Soliditied *
b. Dry active Compacted/non- N/A N/A
compacted
waste
¢. Irradiated N/A
components
d. Other N/A
* Solidification agent or absorbent
(e. 8., cement, urea formaldehyde) N/A

/10




Table 3B (cont.)
Eff luent and Waste Disposal Semiannual Report Year 1988
Solid Waste and Irradiated Fuel Shipments
S. Shipment Disposition

a. So0lid waste

Number of Shipments Mode of Transportation Destinition
N/A N/A N/A

©. Irradiated Fuel

Number of Shipments Mode of Transportation Destination
N/A N/A N/A

Z4/11



Waste Class C

Table 3C

Effluent and Waste Disposal Semiannual Report

Year 1988

Solid Waste and Irradiated Fuel Shipments

Total volume shipped, (cubic meters) 0.00

Total C1 quantity (estimated)

Type of Waste Unit

a. Spent resins, filter sludges meters-
Curies

b. Dry active waste, compacted meters-

and noncompacted

¢. Irradiated components meters-
Curies

d. Others (describe) meters->
curies

Estimate of major radionuclide composition

a. N/A
D. N/A
¢. N/A
d. N/A

January through June

EO

Six-month
Feriod

N/A

N/A

N/A

N/A

Est.Total
Error,%

Cross reterence table, waste stream, form and container type

sStream Form container Type

a. Resin Dewatered & N/A

Solidified *

b, Dry active Compacted/non- N/A
waste compacted

¢. Irradiated N/A
components

d. Others N/A

* Solidification agent or absorbent
(e.g., cement, urea formaldehvyde)

2/12

No. of shipments

N/A

N/A

N/A

N/A

N/A
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Table 3C (cont.)
Effluent and waste Disposal Semiannual Report Year 1988
Solid Waste and Irradiated Fuel Shipments

S. Shipment Disposition

a. Solid Waste

Number of Shipments Mode of Transportation Destination
N/A N/A N/A

b. Irradiated Components

Number of Shipments Mode of Transportation Destination
0 N/A N/A

«/13
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ENCLOSURE 2
Combustion of Waste Oil
During the first quarter, 7.78E 02 gallons of waste oil containing
1.39E 00 uCi were disposed of by incineration. During the
second quarter, S.78BE 02 gallons of waste oil containing

8.01E-01 uci were disposed of by incineration.

e/14 |



ATTACHMENT 3
Qft-Site Dose Calculation Manual (ODCM) and

Process Control Program (PCP) Revisions

January 1, to June 30, 1988

Brunswick Steam Electric Plant

There were no revisions made to the Oft-site Dose Calculation
Manual (ODCM) or the Process Control Program (PCF) during this

time period.

a7



ATTACHMENT 4
Enviromental Monitoring Program

January 1, to June 30, 1988

Enclosure 1: Milk and Vegetable Sample Locations

Enclosure 2: Land Use Census




Milk and vVegetable Sample Locations
NOo milk sample locations were available during this time period.
Vegetable sample locations were unchanged during this time

period,

ENCLOSURE 1



ENCLOSURE 2

Land Use Census

No new locations were identified that are reportatle in the
Semiannual Radicactive Effluent Release Report as per Technical

Specification 3.12.2.a and b,

“/3



Enclosure 1:

Enclosure 2:

Enclosure 3:

ATTACHMENT S
Inoperable Effluent Instrumentation
January 1, to June 30, 1988
Radicactive Ligquid Effluent Monitoring
Instrumentation

Radicactive Gaseous Effluent Monitoring
Instrumentation

Liquid Hold-Up Tank

S/1



ENCLOSURE 1

Radiocactive Ligquid Effluent Monitoring Instrumentation

The liquid radwaste effluent flow measurement device (2-G16-FiT-
NOS7) wus inoperable for greater than 30 days during this time
period.

This instrument was not returned to service within a 30 day
period due to the inability to calibrate the instrument within

its design accuracy,

S/2
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ENCLUSURE 2

Radiocactive Gaseous Effluent Monitoring Instrumantation

Unit 1 & 2 Main Condenser Off-Gas treatment system expiosive gas
monitors 1(2)-0G-AlT-4284 (SJAE.A.HZ Analvzer), 1(2)-0G-AlT-4u85
(SJAE.A.H2 Analyzer), 1(2)-0G-AlT-4324 (SJAE.B.HZ Anaiyzer), and
1(2)=0G-AlT~-4325 (SJAE.B.HZ Analyzer) were inoperable f{or greater
than a 30 day period during January 1,to June 30, 1988. Due to
aesgign problemg, these monitors were not returned to service within

30 days.

Units 1 and 2, Reactor and Turbine buildings roof vent flow monitor
elements: 1-VA-FE-3356,1-VA FE-3358,2-VA-FE-3356 and Z-VA-FE-3358
were inoperabtle tor greater than a 3U day period during January 1,
to June 30, 1988. Due to design problems these monitors were not

returned to service within 30 davs.

Unit 1 Turbine building roof vent flow monitor totalizer, 1-VA-
FIlU-3558 was incoperable for greater than a 30 day period during
January 1, to June 30, 1988, because it would not meet the
acceptance criteria of an operational tes: Invesligationg have
been made and changes are currently underway to return

1-VA-FIQ-3358 to an operable status.

Unit £ Main Condenser Off-Gas treatment ¢ stem Argumented Off-Gas
(ALDG) monitor 2-A0G-RI-103 was ir.peratle for grester than 30 a
day period quring January 1. to June 30U, 1988, Due to the uUnit

refueling ocutasge this MONitor wWas not returned to service within

30 davs,

S/3




ENCLOSURE 3

Liquid Hold-Up Tank

No liquid hold-up tank excecded the 10 Ci limit during this time

period.



ATTACHMENT ©

Major Modifications to the Radiocactive Waste Treatment Systems

January 1, to June 30, 1988

Discussion of major modifications to the Radicactive Waste Treatment
Systems, if any, will be submitted with the Final Safety Analysis
Report update as allowed by footnote 7 to Technical Specification
$.18.

6/1



ATTACHMENT 7
Meteorological Data
Brunswick Steam Electric Plant

January 1, to June 30, 1988

A8 per Technical Specification ©€.9.1.10.a footnote 6, the annual
summary of meteorological data collected over the calendar year will

be submitted to a tile and will be available for NRC review upon

request.

771



ATTACHMENT &
rotential Dose Assessment
Brunswick Steam Electric Plant

January 1, to June 30, 1988

As required by Technical Specification ©€.9.1.10.b, an assessment
of radiation doses due to the radioactive liquid and gaseous
effluents released during the calender vear will be reported

within 90 days after January 1 of each year, and is not included

in this report.

8/1



January 1,

Enclosure 1: DISCUSSICN
Enclosure 2: DATA TABLE

ATTACHMENT 9

SUPPLEMENT TO PREVIOUS
SEMIANNUAL RE. ORT

Brunswick Steam Electric Flant

to June 30, 1988
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