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SUBJECT: Fermi 2 Sampling Results 42&%i?¢%éh ‘ ’

The results of the Fermi 2 CST discharge overview are attached in
tabular form for your review. The discharge commenced on
February 24, 1994 at 1921 hours (EST) and ended on February 25,
1994 at 1904 hours (EST). The NRC provided continous, 24 hour
coverage of the release. Approximately 480,528 gallons of
slightly contaminated water ( about 4.4 mCi of activity not
including H-3, which was about 873.1 mCi) were discharged to Lake
Erie (Table 1). No problems were observed during the release.

The dose projections of the NRC (using the PCDOSE computer
calculation) and licensee were in good agreement. The NRC
calculation (Table 2) is based on the following:

1) The CST pre-discharge isotopic analysis of 2/24/94 at 1252
hours.

2) The standard consumption rates are based on Regulatory Guide
1.109 and ICRP 26 and 30.

3) The discharge flow and dilution flow were assigned 400 and
15500 gallons per minute, respectively._ ’\

4) Near field dilution factors of 77 an ere assigned to
drinking water and fish, respectively. This is in
accordance with 11.2.9.1 and Table 11.2-12 of the Fermi 2
Updated Final Safety Analysis Report, which indicates
dilution factors of 77 and(&pg,)respectively. )
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The sampling of the CST during discharge indicated that there was
adequate mixing of the tank prior to discharge and there was not
any stratification during the 24 hours of discharge (Table 3).
The confirmatory measurements of the CST activity indicated good
agreement with the licensee’s measurements (Table 4). Certain
nuclides were not identified by the licensee, probably owing to o
the licensee’s higher minimum detectable activities (MDA) . Thisj’/v”

, will be investigated on 2/28/94.prior to the NRC exit. :

Environmental monitoring at the Monroe Water Intake and the Fermi
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2 Decant line did not indicate any radioactivity attributable to
the CST discharge (Tables 5-7). Potassium-40 activities were
consistent throughout the sampling, indicating good sampling and
accurate analyses. Some cesium~137 and cobalt-60 were noted in
some counts; however, these levels were comparable to average
background counts and are considered to be less than MDA for
these analyses.

Data contained in this note is preliminary and will be reviewed
further in the Region III office.

Steven K. Orth
Radiation Specialist

Distribution w/enclosures:

N. Shah

J. McCormick-Barger
W. Axelson

T. Colburn, PM, NRR
K. Riemer
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Table 1

FERMI 2 CST DISCHARGE ACTIVITY CALCULATION

Date of analysis:

Volume (gal)= 480528
(1)= 1.819E+06

Flow Rates: (gpm)

Dilution= 15500

CST dchg= 380
Nuclide Ec’

uCi/ml

Cr-51 5.000E~0C4
Co~-58 2.000K~05
Co-60 3.000E~06
i=-131 1.000E~06
Cs~134 9.000E~07
Cs-137 1.000E~06
Sr-89 8.000E~06
H-3 1.0C0E~-03
Totals*
(w/Dilution)®

Average of February 24 - 25, 1994

conc.?
uci/ml

3.240E~07
6.355E~08
4.455E~07
3.630E-08
1.545E-07
1.670E~07
1.200E~06
4.800E-04

4.824E-04
1.154E-05

Conc./EC® Activity
{(mCi)
6.480E~04 5.894E-01
3.178E~03 1.156E~01
1.485E-01 8.104E~-01
3.630E~-02 6.603E-02
1.717E-01 2.810E~01
1.670E~01 3.038E~01
1.500E-01 2.183E+00
4.800E-01 8.731E+02

@‘EW&

THO e

8.775E+02

'Effluent concentrations for release to unrestricted areas as €
listed in 10 CFR 20, Appendix B, Table 2, Column 2.

Result of gamma isotopic analysis of Condensate Storage
Gross beta activity is assigned to strontium-89.
gross beta were analyzed in the Region III laborat

’Praction of 10 CFR 20 effluent concentrations.
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“Total, undiluted activity from condensate storage tank.

Totals with dilution credit from recirculation water.




Nuclide

wM ADULT TOTAL DOSE

Bone

6.60E-07
5.82E-03
8.54E~03
2.85E-03

Table 2

Fermi 2 CST Discharge
Summary of Dose Calculations

Liver

1.37E-06
2.59E-05
9.45E~07
1.38E~02
1.17E~-02

4.84E~05

T.Body

1.42E-07 8.46E-08 3.12E-08

3.07E~06
5.72E-05

5.41E~07 3.10E~04 1.62E-06

1.13E-02
7.65E~03
8.18E~05

4.48E~03
3.96E~03

4.84E-05 4.84E-05 4.B4E-05

1.88E-07

1.49E~03
1.32E~03

4.84E-05

3.56E~05
2.78E-05
4.87E~04
2.42E-04
2.26E-04
4.57E-04
4 .84E~-05

1.92E-02 3.58E~04 8.50E~03

Nuclide

1.72E-02
Bone

7.00E-07
5.96E~03
9.14E-03
3.02E-03

2.56E-02
Liver

T.Body

Thyroid

TEEN TOTAL DOSE RECEIVED P
12.00 mth

Liver

1.36E-06
2.59E~05
9.80E-07
1.40E-02
1.22E~02

3.51E-05

T.Body

Kidney

ORGAN

1.46E~07 8 09E~08 3.19E-08

3.13E-06
5.83E-05
5.27E~07
6.51E~03
4.24E-03
8.85E~-08

2.86E~04 1.69E-06

4.46E-03
4.14E-03

3.51E~05 3.51E-05 3.51E-05

2.85E-03
Lung

2.08E-07

1.70E~03
1.61E-03

3.51E-05

1.53E-03
Gi-L1li

2.45E-05
1.87E-05
3.37E-04
1.94E-07
1.75E~04
1.73E-04
3.68BE~04
3.51E~-05

1.09E~02 3.21E-04 8.64E-03

1.82E~02
Bone

2.63E~02
Liver

T.Body

Thyroid

Kidney

3.35E-03
Lung

1.13E-03
Gi-Lli
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7.34E-03 2.67E-03

1.02E-06
7.23E-03
1.16E-02
4.26E-03

2.31E-02
Bone

Table 2 (cont)

CHILD TOTAL DOSE RECEIVED PER ORGAN

Liver

1.13E~06
2.20E~-05
1.03E~06
1.19E-02
1.11E-02

5.40E-05

2.30E-02
Liver

em/

12.00 mth O

T.Body Thyroid Kidney

1.60E-07 8.88E-08 2.43E-08 1.62E-07 8.48E-06

3.47E-06
6.47E-05
5.85E-07
2.50E-03
1.63E~03
1.22E-04
5.40E~-05

4.38E~03
TQBMY

3.40E~-04

5.40E~05

3.94E-04
Thyroid

1.72E-02
2.56E-02
1.92E-02
3.58E~-04
8.50E~03
2.85E-03
1.53E-03
1.82E-02
2.63E-02
1.09E-02
3.21E~-04
8.64E-03
3.35E-03
1.13E-03
2.31E-02
2.30E-02
4.38E~03
3.94E-04
7.34E-03
2.67E~03
4.8B9E-04

ORGAN WITH MAXIMUM DOSE

Group
Teen

Organ
Liver

Total

2.63E-02

1.69E-06

3.68E~-03 1.32E-03
3.61E-03 1.30E~-03

5.40E-05 5.40E~05

Kidney

gun

Lung

6.62E~06
1.22E-04
9.16E~08
6.39E~05
6.93E-05
1.65E-04
5.40E-05

4.89E~04
Gi-Lli




Table 3

Fermi 2 Nuclear Station
Condensate Storage Tank

Nucliide 2/24/94 2/24/94 2/25/94 2/25/94

1252 hrs 2327 hrs 0730 hrs 1130 hrs

(uci/m1)’ (uCi/ml1) (uCi/ml) (uCi/ml)
Cr-51 2.755E-07 3.726E~07 3.296E-07 3.167E-07
Co~58 6.473E-08 6.478E~08 6.567E~08 5.900E-08
Co-60 4.263E~-07 4.726E~07 4.437E~-07 3.911E-07
I-131 3.023E-08 2.150E-08 3.641E~-08 5.714E-08
Cs~134 1.467E~07 1.435E~07 1.710E~07 1.556E~07
Cs-137 1.680E~07 1.838E~-07 1.289E~-07 1.474E-07
'uci/ml = microcuries per milliliter. 1 uCi/ml = 37

kiloBecquerels per milliliter.



Table 4

Fermi 2 Nuclear Station
Confirmatory Measurements

SAMPLE NUCLIDE NRC VAL.' NRC ERR.' LIC.VAL.' LIC.ERR.' RATIO? RES® RESULT

CST CR-51 3.08E~07 1.28E~07 6.10E-07 1.80E-07 1.98 2.4 NC
TANK SB-125 9.13E~08 2.85E-08 1.20E-07 4.70E-08 1.31 3.2 NC
CO-58 8.74E~08 1.93E~-08 1.00E-07 2.20E~-08 1.14 4.5 I
2/21/94 CO-60 5.06E~07 3.73E~-08 5.20E-07 5.00E-08 1.03 13.6 A
I-131 6.65E~08 2.16E~08 6.00E-08 1.40E-08 0.90 3.1 A
C8-134 1.30E~07 2.49E-08 1.50E-07 3.20E-08 1.18 5.2 A
CS8-137 1.00E-07 2.33E~08 6.70E-08 3.20E-08 0.67 4.3 A
CsT CR~51 2.76E~07 9.24E-08 2.89%E~07 1.20E-07 1.05 3.0 A
PRE~ CO-56 6.47E~-08 1.29E-08 O0.00E+00 0.00E+00 5.0 D
DISCH CO-60 4.26E-07 2.36E~-08 5.06E-07 4.45E-08 1.19 18.0 A
2/24/94 I-131 3.02E~-08 1.08BE-08 7.30E-08 2.01E-08 2.42 2.8 A
1252 HRS CS8-134 1.47E-07 1.69E~08 1.64E-07 3.53E-07 1.12 8.7 A
C5-137 1.68E-07 1.69E-08 1.11E~-07 3.00E-08 0.66 10.0 A
csT CR~-51 3.73E-07 B8.89E~08 2.63E~07 1.43E-07 0.71 4.2 A
TANK CO-58 6.48E~08 1.09E-08 8.14E-08 3,13E-08 1.26 6.0 A
2/24/94 CO-60 4.73E~07 2.8B6E~08 5.10E~07 4.65E-08 1.08 16.5 A
2327 HRS I-131 2.15E~-08 B8.93E~09 0.00E+00 0.00E+00 2.4 NC
CS-134 1.44E~-07 1.72E-08 2.02E-07 3.47E-08 1.41 8.4 A
C§-137 1.84E-07 1.55E-08 1.89E-07 2.71iE-08 1.03 11.9 A
CSsT CR~51 3.30E~07 B8.96E~08 3.77E-07 1.48E-07 1.14 3.7 A
TANK CO~-58 6.57E~08 1.27E~-08 0.00E+00 0.00E+00 5.2 D
2/25/94 CO-60 4.92E-07 2.56E-08 4.93E~07 4.58E~08 1.00 19.2 A
0730 HRS I-131 3.64E~08 1.39E-08 3.77E~08 1.94E~-08 1.03 2.6 A
CS-134 1.71E-07 1.73E-08 1.92E-07 3.58E-08 1.12 9.9 A
C8-137 1.69E-07 1.67E~08 1.41E-07 3.24E-08 0.84 10.1 A
CSsT CR-51 3.17E-07 9.35E-08 4.17E-07 1.16E-07 1.32 3.4 NC
TANK CO~58 5.90E-08 1.47E-08 B8.47E~08 1.83E-08 1.42 4.0 A
2/25/94 CO-60 3.91E-07 2.79E-08 5.04E-07 5.78E~-08 1.29 i4.0 A
1130 HRS I-131 5.71E-08 1.21E-08 0.00E+00 0.00E+00 4.7 D
C8-134 1.56E~07 1.92E-08 1.89E~07 2.88E-08 1.21 8.1 A
C8-137 1.47E-07 2.43E-08 1.95E-07 3.S54E-08 1.32 6.1 A
1. These quantities are in the units of microcurie per milliliter.
2. Ratio = Licensee Value / NRC Value




3. Resolution = NRC Value / NRC Error (one standard deviation)

4. Result : The result of the comparison is based on the criteria n
Attachment 1 and is expressed by the following:

A = Agreement * = Criteria Relaxed
D = Disagreement NC = No Comparison



This attachment provides criteria for comparing results of capability tests and
verification measurements. The criteria are based on an empirical relationship
which combines prior experience and the accuracy needs of this program.

In these criteria, the judgement limits are variable in relation to comparisons
of the NRC’s value to its associated one sigma uncertainty. As that ratio,
referred to in this program as "Resolution", increases, the acceptability of a
licensee’s measurement should be more selective. Conversely, poorer agreement
should be considered acceptable as the resolution decreases. The vulues in the
ratio criteria may be rounded to fewer significant figures reported by the NRC
Refarence Laboratory, unless such rounding will result in a narrowed category
of acceptance.

RESQLUTION RATIO = LICENSEE VALUE/ NRC REFERENCE VALUE
AGREEMENT
< 4 NO COMPARISON
4 -7 0.5 = 2.0
8 - 15 0.6 =~ 1.66
16 - 50 0.75 - 1.33
51 - 200 0.80 - 1.25
> 200 0.85 - 1.18

Some discrepancies may result from the use of different equipment, techniques,
and for some specific nuclides. These may be factored into the acceptance
criteria and identified on the data sheet.
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Table §

Fermi 2 Nuclear Station
Decant Line Sample Point

Nuciide 2/24/94 2/25]94 2/25/94 2/25/94 2/26]94
1340 hrs 2230 hrs 0610 hrs 1400 hrs 1205 hrs
(uci 'm1)’ (uci/ml) (uci/ml) (uci/ml) (uci/ml)
K-40 1.480E~06 2.291-06 2.325E~06 1.992E-06 1.667E~06
Cr-51 < MDA? < MDA < MDA < MDA < MDA
Co~38 < MDA < MDA < MDA < MDA < MDA
Co-60 < MDA < MDA < MDA < MDA < MDA
I-131 < MDA < MDA < MDA < MDA < MDA
Cs~134 < MDA < MDA < MDA < MDA < MDA
Cs~137 < MDA < MDA < MDA < MDA < MDA
'uCi/ml = microcuries per milliliter. 1 uCi/ml = 37 kiloBecquerels per
milliliter.
‘MDA = Minimum Detectable Activity. This is defined as 4.66 X one sigma

error of background count.
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Table €
Monroe Public Water Intake Structure

Nuclide 2/24/94 2/25/94 2/25/94 2/25/94
1830 hrs 0125 hrs 0710 hrs 1325 hrs
(uci/ml1)’ (uci/ml) (uci/ml) (uci/ml)
K~=40 2.184E~06 1.890LC~06 2.161E-06 2.044E~06
Cr-51 < MDA? < MDA < MDA < MDA
Co~58 < MDA < MDA < MDA < MDA
Co~60 < MDA < MDA < MDA < MDA
I-131 < MDA < MDA < MDA < MDA
Cs~-134 < MDA < MDA < MDA < MDA
Cs~-137 < MDA < MDA < MDA < MDA
Nuclide 2/25/94 2/26/94 2/26/94 2/26/94
1930 hrs 0330 hrs 1140 hrs 1830 hrs
(uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
K=40 2.150E-06 1.810E~06 1.926E-06 2.022E-06
Cr-51 < MDA < MDA < MDA < MDA
Co-58 < MDA < MDA < MDA < MDA
Co~-60 < MDA < MDA < MDA < MDA
I-131 < MDA < MDA < MDA < MDA
Cs~13 < MDA < MDA < MDA < MDA
Cs~-137 < MDA < MDA < MDA < MDA
Nuclide 2/27/94 2/27]94 2/27]94
0325 hrs 1130 hrs 1930 hrs
(uCi/ml) (uCi/ml) (u€i/ml)
K~40 2.004E~06 1.706E~-06 2.364E~06
Cr-51 < MDA < MDA < MDA
Co-68 < MDA < MDA < MDA
Co-60 < MDA < MDA < MDA
I-131 < MDA < MDA < MDA
Cs~134 < MDA < MDA < MDA
Cs~137 < MDA < MDA < MDA

'uCi/ml = microcuries per milliliter. 1 uCi/ml = 37
kiloBecquerels per milliliter.

MDA = #inimum Detectable Activity. Thie is defined as 4.66 X
the one sigma error of the background count.




Table 7

Minimum Detectable Activity'

Nuclide Activity Activlty
(uci/ml)? (Bg/ml)
Cr-51 1.5E-07 5.6E-03
Co~58 2.2E~08 8.1E-04
Co-60 3.5E-08 1.3E~03
1-131 1.8E-08 6.7E~04
Cs~134 1.8E-08 6.7E-04
Cs-137 2.8E-08 1.0E-03

'Minimum Detectable Activity: This is defined as 4.66 X the one
sigma error of the background
count.

2uci/ml = microcuries per milliliter

*Bg/ml = Becquerels per milliliter



Fermi 2 Water issues cat_224a.wks

)&-‘.--—-

Date of analysis: FEB 24, 199%4
Volume(gal)= 532000
(1)= 2.014E+06

Flow Rates: {gpm)

Dilutions= 20000

C8T dchg= 400
Isotope Eff Con Result RESULT/EC Activity

uCi/ml uCi/mi (mCi)
(10CFR20)

Cr-51 5.000E-04 2.199E~07 4.398E-04 4.428E-01
Mn-54 3.000E~05 0.000E+00 0.000E+00 0.000E+0LO
Co-58 2.000E~05 9.511E~08 4.756E~03 1.915E-01
Co~-60 3.000E-06 4.184E-07 1.395E~01 8.426E~-01
8b-125 3.000E-05 1.096E~07 3.653E-03 2.207E-01
I-131 1.770E~06 2.702E-08 2.702E~02 5.441E-02
Cs~-134 9. ‘0E-07 1.415E-07 1.572E-01 2.850E-01
Cs~137 1.LJOE-06 1.567E-07 1.5678~01 3.156E-01
8r-89 8.000E~06 5.800E-07 7.250E~02 1.168E+00
H-3 1.000E-03 4.800E-04 4.800E~-01 9.666E+02
Totals 4.8B17E~-04 1.0133:&% 9.702E+02
(w/Dilution) 9.446E-06 (043E-0 )

S—
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FILENAME ?7727727.WK1 PLANT NAME - Feb-94

24-Feb INDIVIDUAL MAXIMUM 03:42 PM
Dilution Radicactive Releaze
ENTER PLANT SPECIFIC DATA WHEN COMPLETED ====> Press ALT E
FRESH WATER Flow Rate = 4.00E+02 g/min
Flow Rate = 2.00E+04 g/min Flow Time = 2.50E+01 hr
Average Flow During Report Period Report Period = 3.00E+00 mth
Individual Average Consumption(kg/y) Transit Times (hrs)
------------------------------------ Drinking Water = 0.01
Pathways Adult Teen Child Fish/Invertebrates = 0.01
Water 730 510 510
SportFish 21 i6 6.9
Sportinvt 5 3.8 1.7
Comnents



; .

FILENAME 27777777 .WK1 PLANT NAME Feb-94

24~-Feb INDIVIDUAL MA x IMUM 03:42 PM
ENTER RADIOACTIVITY RELEASED FOR EACH RADIONUCLIDE

Nuclide uCi/ml WHEN COMPLETED ====> Press ALT J

Co~60 4.18E~-07

Ce~-134 1.42E-07

Coc-137 1.57E~-07

I-131 2.70E-08

Cr~51 2.20E-07

8r-89 5.80E~07

H-3 4.8B0E-04

Co-58 9.51E~08

WHEN COMPLETED ====> Press ALT J

U U — 1 _— - — - -~ -~ - - ——— - - - —— - G W - - -

Food Consumption Products:

1. Potable Water Near Field ====> Dw = 7.70E+01
2. Sport Fish ===z==> Dsf = 5.00E+00
3. Sport Invert ====z> Dgi = 5.00E+00
4. Commercial Fish s===> Dcf = 5.00E+00
5. Commercial Invert z==z=> Dci = 5.00E+00



FILENAME ?7777?727.WK1 PLANT NAME Feb~-94
24-Feb INDIVIDUAL MAXIMUM 03:42 PM
ADULT TOTAL DOSE RECEIVED PER ORGAN
mrem/ 3.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi~L11i

Co-60 2.14E-05 4.73E-05 4.03E-04
Cs~134 4.73E-03 1.13E-02 9.20E-03 3.64E-03 1.21E-03 1.97E-04
Cs-137 6.71E-03 9.18E~-03 6.01E-03 3.12E-03 1.04E-03 1.78E-04
I1-131 4.97E-07 7.11E-07 4.08E-07 2.33E-04 1.22E-06 1.8BE~07
Cr-51 9.52E-08 5.69E-08 2.10E-08 1.26E-07 2.39E-05
Sr-89 2.40E-03 6.89E-05 3.85E-04
H-3 4.08BE-05 4.08E-05 4.08E-05 4.08E-05 4.0BE-05 4.08E-05
Co-58 1.70E-06 3.BOE-06 3.44E-05

TOTALS 1.38BE~-02 2.05E-02 1. 548 02 2.74E-04 6.B0E-03 2.29E-03 1.26E-03
Bone Liver T.Body Thyroid Kidney Lung Gi-L1li




FILENAME ??777777.WK1 PLANT NAME Feb-94
24-Feb INDIVIDUAL MAXIMUM 03:42 PM

- -~~~ -~ - ——————— - —— - - -~

TEEN TOTAL DOSE RECEIVED PER ORGAN
mrem/ 3.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-~L1li

Co-60 2.14E-05 4.82E-05 2.79E-04
Cs-134 4.85E-03 1.14E-02 5.29E-03 3.62E~-03 1.3BE-03 1.42E-04
Ca~-137 7.18E-03 9.55E-03 3.33E-03 3.25E-03 1.26E-03 1.36E-04
1-131 5.27E~07 7.38BE-07 3.97E-07 2.15E-04 1.27E-06 1.46E-07
Cr-51 9.79E-08 5.44E-08 2.15E-08 1.40E-07 1.65E-05
Sr-89 2.60E-03 7.45E~05 3.10E-04
H-3 2.96E~-05 2.96E-05 2.96E~05 2.96E-05 2.96E-05 2.96E-05
Co~58 1.6BE-06 3.BBE-06 2.32E-05

-~ - - — - -

TOTALS 1.46E-02 2,10E-02 8.78BE-03 2.45E-04 6.91E-03 2.68BE-03 9.36E-04
Bone Liver T.Body Thyroid Kidney Lung Gi-Lli
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Adult Bone 1.38BE-02
Adult Liver 2.05E-02
Adult Tot Body 1.54E-02
Adult Thyroid 2.74E-04
Adult Kidney 6.B0E-03

Adult Lung 2.29E-03
Adult Gi~L1i 1.26E-03
Teen Bone 1.46E-02
Teen Liver 2.10E-02
Teen Tot Body 6.78E-03
Teen Thyroid 2.45E-04
Teen Kidney 6.91E-03
Teen Lung 2.68E~03
Teen Gi-Lli 9.36E-04
Child Bone 1.85E-02

Child Liver 1.84E-02
Child Tot Body 3.52E-03
Child Thyroid 3.02E-04
Child Kidney 5.87E-03
Child Lung 2.14E-03
Chilad Gi-~L11 4.05E-04

mrem/3.00E+00 mth

Group Organ Total
Teen Liver 2.10E-02
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mrem/ 3.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L1i
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Cs~-134 5.87E~-03 9.64E-03 2.03E-03 2.99E-03 1.07E-03 5.20E-05
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Cr-51 1.0BE-07 5.97E-08 1.63E-08 1.09E-07 5.70E-06
Sr-89 3.59E-03 1.02E-04 1.39E-04
H-3 4.55E-05 4.55E~05 4.55E-05 4.55E-05 4.55E-05 4.55E-05
Co-58 1.40E-06 4.30E-06 8.19E-06

D 00 0 00 0 - . - - - - - G . - - G .- . e . e .-

TOTALS 1.85E-02 1.84E-02 3.52E~03 3.02E-04 5.87E-03 2.14E-03 4.05E-04
Bone Liver T.Body Thyroid Kidney Lung Gi-L1li
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