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PREFACE

The Fermi 2 Nuclear Power Plant neintains 8 comprehensive program of monitoring and
controlling the releese of radioactive material from tt » site. The releasas covered in this
report are of three types liquid rele.ses, gaseous  .ases, and radioactive waste
shipments.

In & ligquid release. & tank containing radioactive water is sampled prior to discharge
Based on the analysis of this sample. both the amount of radioactivity in the tank and the
potential radiation dose to & member of the public are determined, and these figures are
compared to federal limits. in calculating the radiation dose, very conservative
assumptions are used. For example, it is assumed that an individual eats 46 pounds of
fish per year from Lake Erie directly offshore of the Fermi 2 plant. The tank may be
released only after it is determined that no federal limits are exceeded As it is released,
the contents of the tank are diluted by clean water in @ ratio of about 400 gallons of
clean water to one gailon nf tank water, and the release is continuously monitored by
radiation detectors. Farmi 2 i3 actively trying to eliminate all liquid releases and none
occurred the second half of 1990

Gaseous releases occur at Fermi 2 in conjunction with building ventilation systems

There are six ventilation system release points, or "stacks”, each of which is monitored by
8 sophisticated radiation monitor which continuously extracts a sample from the stack
effluent. Since any gaseous radioactive material is diluted by building ventilation, the
stack concentrations are small In fact, radioactive materigl is not detected in most stack
sampies. Of covirse, all sample results are compared with federal limits to ensure
compliance. If the amount of radioactivity in the effluent of any stack would get close to
a federal limit, an alarm would be received in the Fermi 2 control room so that operators
cen evaluste the situation order increased sampling, shut down bullding ventilation, or
divert the effluent stream to a special standby treatment system so that federal limits are
not exceeded

Radioactive shipments of solid waste from the Fermi 2 site consist of waste generated in
the process of cleaning plant water, radioactive trash, and irradiated components. Federal
regulations and limits governing these shipments are extensive, and Fermi 2 also
complies with internal, sometimes more restrictive, procedures. Shipment destinations
are either licensed burial sites or intermediate processing facilities

This report also contains data on potential radiation doses due to liquid and gaseous
releases. These doses are calculated according to methods approved by the Nuclear
Regulatory Commissicn, and many conservative assumptions are used in the calculations.
As mentioned above. in calculating dose du@ to liquid releases it is assumed that an
individual consumes 46 pounds of fish per year caught just offshore of Fermi 2. To
calculate 8 maximum dose due to gaseous releases, it is assumed that 8 hypothetical
infant drinks 87 galions per year of milk from a milk animal which is fed exclusively from
feed grown at the same location at which the infant lives. Most dose calculations
assume that the individual receiving dose spends the entire year at a given location, and
that he is not protected by stelters such as houses. Because of assumptions such as
these, it is likely that the radiation doses listed in this report are overestimates of the
doses actually received. Even s0, no calculated dose exceeds 1% of any federal limit.
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REGULATCRY LIM.TS

The Nuclear Reguiatory Commission limits on iquid and gaseous effluents are

incorporated in the Fermi 2 Technical Specifications. These lirnits prescribe the
maximum quantities and rates of release for radioactive effluents resulting from
normal operation of Fermi 2 The limits are defined in several ways to imit the
overall imact on persons living near the plant  The limits are described below

A Gaseous Effluents

1 Dose rate due to radicactive materials released in gaseous effluents from the
site to areas at and beyond the site boundarv shall be limited 1o the following

a Noble gases

Less than or equal to 500 mrem/year to the tota' body
Lass then or equal to 3000 mrem/yaar to the skir

b lodine 131, 133, tritium, and for all radionuclides in particulate form with

halt lives greater than 8 davs

Less than or egual to 1500 mrem/year to any organ

"o

areas at and beyond the site bc 'ndary shall be limited to the follow:ig

. Less than or equal to 5 mrads for gamma radiation
Less than or equal to 10 mrads for beta radiation
~During any calendar quarter

b Less than or equal to 10 mrads for gamma radiation
Less than o/ egual to 20 mrads for beta radiation
~During any calendar year

3 Dose to a member of the public from lodine-131, 133, tritium, and all

radionuclides in particulate form with half lives grecter than 8 days in gaseous
effluents relensed from the reactor to areas at and bevond the site boundary

shall be limited to the foilowing

a Less than or equal to 7.5 mrems to any organ
~During any calendar quarter

b. Less than or equal to 15 mrems to any crgan
=During any calendar year

Air dose due to noble gases released in gaseous effluents from the reactor to
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8 Liquid Effivents

| The concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to the concentrations specified in Title 10 of
the Code of Federal Regulations Part 20 (Standards for Protection Against
Radiation). Appendix B, Table 1l, Column 2 for radionuclides other than
dissolved or entrained noble gases For dissolved or entrained noble gases
the concentration shail be limited to 2E-4 ( 0002) microcuries/mi total activity

ro

The dose or dose commitment to a8 mamber of the public from radioactive
materials in liquid effluents released from the reactor to unrestricted areas
shall be limited to

a Less than or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
-During any calender quarter

b Less than or equal to 3 mren to the total body
Less than or equal to T mre n 10 any organ
~During any calender year

MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

Fermi 2 Technical Specifications implement the MPC requirements of 10 CFR 20 and
NRC Regulatory Guide 121 by means of the following dose rate limits

A Jases

The dose rate due to gaseous effluents is calculated in accordance with the Fermi 2
Offsite Dose Calculation Manual (ODCM) The maximum permissible dose rates for
gaseous releases are defined in Fermi 2 Technical Specifications

Technical Specification 3.11.2 1.a {Dose rate at the site boundary from noble
gases)

~-Less than or equal to 500 mrem/year to the tctal body
~-Less than or equal to 3000 mrem/year to the skin

Technical Specification 3.11.2.1b (Dose rate at the site boundary from [~131
1-133, and particulates with half lives greater than 8 days)

~Less than or equal to 300 mrem/year to any organ
B8 Liguids

Allowable liquid release rates are calculated in accordance with the Fermi 2 Offsite
Dose Calculation Manual (ODCM). The maximum permissible concentration (MPC) for
liqguids used for these calculations are taken from 10 CFR 20 Appendix 8 Table |I
Column 2. The most restrictive MPC is used in all cases For dissolved and entrained
gases the MPC of 2E-4 microcuries/m! is applied. This MPC is based on the Xe-135
MPC in air (submersion dose) converted to an equivalent concentration In water as
discussed in the Internat:onal Commission on Radiological Protection {ICRP)
Publication 2
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AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on identification of
individual tsotopes and on use of dose factors specific to each identified isotope or a
highly conservative dose factor Average energy values are not used in these
calculations. and therefore need not be reported

MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section describes the methods used
to measure the total radioactivity in effluent releases and to estimate the overall
errors associated with these measurements The effluent monitoring systems are
described in Chapter 11.4 of the Fermi 2 Updated Final Safety Analysis Report
(UFSAR)

A Gaseous Effluents
1 Fission and Activation Gases

Samples are obtained from each of the seven plant radiation monitors whicn
continuously monitor the six ventilation exhaust points and from the Offgas
Vent Pipe which carries the gland seal condenser exhaust. mechanical vacuum
pump exhaust, and treated offgas streams. The fission and activation gases
are quantified by gamma spectroscopy analysis of periodic samples. The
following are typical fission and activation gases that are quantified for dose
calculations

Krypton (Kr)-85m Xenon (Xe)-133 Xenon (Xe)-135
Xenon (Xe)-135m Xenon (Xe)-137 Xenon (Xe)-138
Argon (Ar)-41

The values reporter in Section 9 are the sums of all fission and activatien
gases quantified at all monitored release points

Caonsidering the inherent variability in radiation measusemeant the variability in
effluent stream composition, and the uncertainties in effluent flow rate and
instrument calibration, Detroit Edison estimates that the uncertainty of the
fission and activation gas total release figures is less than plus or minus 8
percent.

2 Radioiodines

Samples are obtained from each of the seven plant radiation monitors, which
continuously monitor the six ventilation exhaust points. The radiolodines are
entrained on charcoal and then quantified by gamma spectroscopy analysis
For each sample the duration of sampling and continuous flow rate through
the charcoal are used in determining the concentration of radioiodines. From
the flow rate of the ventilation system a rate of release can be determined
The radioiodines usuatly quantified for dose calculations are the following

lodine (1)-131 iodine {I})=132
ledine (1)~133 lodine (1)-135
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The values reported in Section 9 are the sums of all radiolodines quantified at
all continuously monitored release points

Considering the inherent variability in radiation measurements, the variability in
efflueit stream composition, and the uncertainty in sample and effluent flow
rates. Detroit Edison estimates that the uncertainty of the total radioiodine
release figures is less than plus or minus 5 percent

Particulates

Samples are obtained from each of the seven plant effluent radiation monitors,
which continuously monitor the six ventilation exhaust points The particulates
are collected on a filter and then quantified by gamma spectroscopy analysis
For each sample the duration of sampling and continuous flow rate through
the filter are used in determining the concentration of particulates From the
flow rate of the ventilation system a rate of release can be determined
Radioactive activation and fission products that are typically found include the
following

Manganese (Mn)-54 lron {Fe}-59 Cobalt (Co)-58
Cobalt (Co)=60 Zinc (Zn)-65 Chromium (Cr)-51
Barium (Ba)-139 Banium (Ba)-140 Lanthanum (La)-140
Yttrium (Y)=91m Strontium (Sr)-91 Rubidium (Rb)-89
Cesium (Csj-138 Technetium (Tc)-99m

A composite of the filters from each ventilation release point are analyzed
monthly for gross alpha radioactivity using gas proportional counting
methods. Quarterly the filters are radiochemically separated and analyzed for
Strontium (Sr)-89/80 using various analytical methods If found these
radionuclides are reported as total particulate activity

The values reported in Section 9 are the sums of all particulates quantified at
all monitored release points

Considering the inherent variability in radiation measurements the variability in
effluent stream composition, and the uncertainties in (ngtrumant calibration
and in sample and effluent flow rates Detroil Edison estimates that the the
uncertainty of the total particulate release figures (s 1@ss than plus or minus 3
percent
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Considering the inherent variability in radiation measurement and the
uncenainties in instrument calibration and volume measurements, Detroit
Edison estimates that the uncertainty in total dissolved and entrained gas
release figures is less than plus or minus 15 percent

4 Gross Alpha

Betore the contents of each holding tank is discharged to the environment, a
representative sample of the tank’s contents is taken and retained At the end
of the calendar month 4 composite sample is made of all discharge samples
taken during the month. This composite sampie consists of portions of each
discharge sample which are proportional to the velumes discharged The
composite sample is analyzed for gross alpha radioactivity by gas proportional
counting.

The values reported in Section 8 are the sums of the gross alpha radioactivity
from all batch releases

Considering the inherent variability in radiation measurement and the
uncertainty in volume measuraments and instrument cailbration. Detroit Edison
estimates that the uncertainty in total liquid gross alpha release figures (s less
than plus or minus 43 percent

ABNORMAL RELEASES

For the purpose of this report, an abnormal release is any release of radioactive
matearial not performed In accordance with the Fermi 2 license and implementing
procedures. No abnormal releases occurred during the reporting period

BATCH RELEASES
No beatch liquid releases occurred between July 1, 1880 and December 31 1980

The only batch gaseous releases from Fermi 2 are the venting or purging of the
primary containment (drywell) atmospnhere. These venting or purging releases pass
through the reactor building ventilation or standby gas treatment system and are
monitored by the final effluent monitors for these pathways Separate data on these
venting or purging releases are not reported because the associated data are already
included in the gaseous effluent release data (Section 5.A and Section 8)
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8 LIQUID EFFLUENT SUMMARY
REPORT CATEGORY SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER
TYPE OF ACTIVITY ALL LIQUID EFFLUENTS
REPORTING PERIOD QUARTER 3 AND QUARTER 4

During the third and fourth quarters of 1990 there were no liquid releases
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9  GASEOUS EFFLUENT SUMMARY
REPORT CATEGORY SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER
TYPE OF ACTIVITY . ALL AIRBORNE EFFLUENTS
REPORTING PERIOD QUARTER 3 AND QUARTER 4
UNIT QUARTER 3 QUARTER 4

TYPE OF EFFLUENT
A FISSION AND ACTIVATION GASES
1. TOTAL RELEASE CURIES 1 298E+01 1.75E+01
2 AVERAGE RELEASE RATE FOR PERIOD - uCi/sec : 3.75E+00 - 220E+00
B RADIOIOCDINES sl "
1. TOTAL IODINE - 131 CURIES 7.7BE-04 342E-04
2 AVERAGE RELEASE RATE FOR PERIOD uCi/sec 9.79€-06 4 30E-05
C PARTICULATES
1. PARTICULATES

(HALF-LIVES >8 DAYS) CURIES 442E-03 . 969E-04
2. AVERAGE RELEASE RATE FOR PERIOD . uCi/sec 5 56E-04 1.22E-G4 i
3. GROSS ALPHA RADIOACTIVITY : CURIES 9.58E-07 3 I3E-07 - -
D. TRITIUM B
1 TOTAL RELEASE CURIES 000E+00 0 00E+00

2 AVERAGE RELEASE RATE FOR PERIOD uCi/sec 0.00€+00 - 000E+00




9 GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERICD
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SEMIANNUAL AIRBORNE CONTINUOUS RELEASES

FISSION GASES, I0DINES. AND PARTICULATES

QUARTER 3 AND QUARTER 4

T MIXED MODE RELEASES

UNIT T QUARTER 3 QUARTER 4
NUCLIDE :
PARTICULATES o S O e T TR
Cr~51 CURIES 37G€E-03 - 5.96E-04
Mn~-54 CURIES 262E-0% 1.09E-06
Co-58 CURIES 138E-04 117E-0%
Co~80 CURIES 7 B4E-05 - 390€6-06
Na-24 CURIES 157E-03 2.53E-04
Zn-65 CURIES 8976-08 *<20E-13
Tec-99m CURIES 6 78E-03 176603
Ba-139 CURIES 2 876-01 1.34E-01
Ba-140 CURIES 306E-04 . 2.79€-04
La-140 CURIES 2.26E-04 1 81E-04
Y-91m CURIES 1.76E-03 - B.04E-04
Sr-01 CURIES 2 87€-03 2.10£-03
Ba-131 CURIES 6 10E-06 ‘< 136-13
As-76 CURIES 281E-08 "< 1.76-13
Rb-89 - CURIES 1 58E-01 1.60E-01
Cs-138 CURIES 1 92€-01 8.79¢-02
Mn-56 CURIES . 4.08E-04 *<7 8E~14
Ag-110m CURIES *< 1 6E-13 5 98E-06
Zn-69m CURIES 112E-06 "< 63614
Br-82 CURIES 4 86E-06 *<B2E-14
Sr-89 CURIES 1.176~0% 7.00€-06
Sr-90 - CURIES 4.456-07 1.12E-06
Cs=134 CURIES *<B 1E-14 *<H 1E~14
Cs~137 CURIES "< 6aE-14 < AE~14
Ce-141 CURIES *<6.0E-14 t<B9E-14
Ce-144 el e R CURIES "< 9E-13 *<2 9E~13
Total for Period CURIES 6 55E-01 3.886-01

*  Laess than the Lower Limit of Detection (LLD), L.e the maximum sensitivity of measurement in

units of microcuries per milliliter (uCi/ml)



Effluent Release Report
February 1991
Page 12

8. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
TYPE OF ACTIVITY . FISSION GASES. IODINES, AND PARTICULATES
REPORTING PERIOD QUARTER 3 AND QUARTER 4

—— BTN

MIXED MODE RELEASES

UNIT QUARTER 3 QUARTER 4
N ICLIDE

FISSION GASES

Ar-41 CURIES 4 99E+00 5 69E+00
Xe-135m CURIES 8 24E-01 5 26€E-01
Xe-138 CURIES 2 70E+00 147E+00
Xe-135 CURIES 211E-01 7.74€-02
Kr-85m CURIES 132400 8.96E-01
Xe~-137 CURIES 7 93F+00 3 46E+00

Kr-88 CURIES 8 05E+00 9.00E-01

Kr-89 CURIES 317E+00 4 4BE+00
Xe-133 . CURIES 6.02E-01 *<72E-08
Total for Period N . _CURIES 2 98E+01 1.76E+01
IODINES ol e
=131 CURIES 7 78E-04 3.42E-04

=132 CURIES 89.99E-04 2 56E-04

1-133 . CURIES 342E-03 1 49E-03

- 134 CURIES "2 0813 “<20E-13
=135 CURIES 7.93E-04 Y4 26-13
Total for Period CURIES 5 99E-03 2.09€-03

- Less than the Lower Limit of Detection (LLD}, ie the maximum sensitivity of measurement in

units of microcuries per milliliter (uCi/ml)
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A Solid Waste Shippad Offsite for burial or disposal (not irradiated fuel)

6 month Est Total
_V__ Type of Waste W ol e el _Unit  period Error %
a8 Spent resins, filter sludges, m3 128E+02 /= 29
evaporator bottoms_etc o Curies  350E+02  +/-28
b Dry compressible waste m3 7 54E+02 +/= 25
contaminated equipmer!t etc Curies 221E«00 /- 28
¢ Irradiated components m3 3.256+00 +/~ 25
control rods, etc ____Cunes 1 98E+04 e~ 29
d__Other 0

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

a Spent resins, filter sludges. evaporator bottoms, etc. (All waste of this type was Class A
and was shipped in LSA containers.)

Parcent of

Nuclide Yotal Activity Curies

Cr-51 261 8 79E+01
Mn-54 7.5 2.63E+01
Fe-55% 369 1.296+02
Co-58 45 1 71E+01
Co-60 121 4 24E+01
Fe-5y 0.1 3.63E-M
Ni-63 03 9 B6E-01
Zn-65 1186 4 06E+01
=3 <01 6576-02
C-14 03 9.326-01
Zr-95% 13 4 47E+00
Tc-89 <01 2 90€E-04
1-129 <01 3.15E-04
Sb-124 <0 547€-02

=131 <01 2.35E~02



Dry compressible waste, contaminated equipment, etc
was Class A and was shipped in LSA containers

Parcent of

Nuclide Total Activity
Cr-%1 34
Mn-54 80
Fe-565 74.2
Co-58 30
Co-60 94
Fe-59 18
C-14 01
Tc-89 <0
1-128 <0.1
C irradiated components. cantral rods, etc

and was shipped in type B / ontainers.)

Nuclide

Cr-51
Mn-54
Fe-5%
Co-60
Ni-63
Sb-124
Sb-125
H-3
C-14
Tc-99
Ni-¢5
Nb-94
Np-237
Pu-238
Pu-239/240
Pu-242
Am=-241
Am-243
Cm-242
Cm=-243/244
Pu-241

Note: Activities of all principal radionuclides were determined by measurement.

Percent of
Total Activity

<01
61
580
30.7
L
2.5
03
0.3
<0
<01
<01
<0.1
<0.1
<01
<1
<01
<01
<01
<0.1
<01
<01

February 1991
Page 14

(All waste of this type

Curies

7.56E-02
1.76E-01
1.64E+00
6.68E-02
2.08E-01
3.96E-02
2.19E-03
7 85E-04
8.72E-04

(All waste of this type was class C

Curies

6.99E+00
1.21E+03
1.176+04
6.0BE+03
2 33E+02
4 95E+02
5 48E+01
504€+01
3 65E-01
5.00E-03
1.57E+00
501E-03
2 32E-08
7 7BE-05%
1 96E-05
6 68E-09
8§ 71&-07
352E-08
1.76E-04
3.63E-06
1.88E~-03

Effluent Release Report
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3 Solid Waste Disposition
Type of shipment/ Number of Mode of
solidification process shipments Transport Destination
Dewatered resin 16 truck Barnwell SC
Dry active waste 10 truck Qak Ridge, TN

2 truck Channahon, L
Irradiated components, 2 truck Barnwell SC

control rods, etc

4 irradiated Fuel Shipments

None

" RADIOLOGICAL IMPACT ON MAN
A Dose Due to Liquid Effluents

As discussed in Section 251 of the Fermi 2 Offsite Dose Calculation Manual,
compliance with Technical Specification 3.11.1.2. which limits dose to a member
of the public to any organ and to the total body due to liquid effluents is
evaluated by calculating the dose to a hypothetical individual who both eats fish
from Lake Erie and drinks water extracted from Lake Erie at the water intake for
the city of Monroe Conservative assumptions are made about the gquantity of
fish and water consumed. The individual organ and total body doses for 1890
to this hypothetical individual were calculated according to Section 2861 of the
ODCM and are listed beiow

Organ 1990 Liquid Effluent Dose
Bone 396 E-3 mrem
Liver 994 E-3 mrem
Thyroid 280 E-3 mrem
Kidnay 698 E-3 mrem
Lunt, 114 E-3 mrem
Gl- LI 1.11 E-2 mrem

Total body 513 E-3 mrem
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Dose Due to Gaseous Effluents

As discussed in Saction 381 of the Fermi 2 Offsite Dose Calculation Manual
compliance with Technical Specification 3112 3, which limits dose due to (-131
1=133, H-5. and particulates with half lives greater than 8 days in gaseous
effluents to any organ of a member of the public, is evaluated by calculating the
dose to a hypothetical individual who receives the highest single organ dose of
any member of the public. This hypothetical individual is an infant who is
assumed to live at an offsite location known to have milk animals This infant
is assumed to drink milk from these animals and to also be exposed by the
inhalation and ground plane pathways. The individual organ and total bady
doses to this individual due to I-131, 1-133. M~3, and particulates with half lives
greater than B days were calculated according to Section 381 of the ODCM and
are listed below

1990 Gaseous Effluent Dose to Receptor

Organ with Highest Single Organ Dose
Bone 423 £E-4 mrem
Liver 322 E-4 mrem
Thyroid 560 E~2 mrem
Kidney 330 £-4 mrem
Lung 109 E-4 mrem
Gi=LL! 156 £-4 mrem
Total body 204 E~4 mrem

Dose Due to Direct Radiation and Compliance with 40CFR130

Title 40, Part 190 of the Code of Federal Regulations requires that dose to an
individual from the uranium fuel cycle be limited to 25 mrem/yr to the total
body and 75 mrem/yr to the thyroid. The sources of fual cycle dose not
analyzed above are due to other fuel cycle facilities and dose due to direct
radiation. As discussed in Section 4.2 of the Fermi 2 Offsite Dose Calculation
Manual no other fuel cycie facilities contribute significantly to dose in the
vicinity of Fermi 2 With respect to direct radiation, none of the offsite 7LD
locations listed in Table 6.0-1 of the ODCM showed 1980 TLD readings which
were consistently greater than the TLD readings at the control locations  Since
other tacilities and direct radiation did not contribute significantly to offsite
gose, and since the preceding sections of this report show compliance with the
more restrictive requirements of 10CFR50 Appendix |, Fermi 2 was in compliance
with 40CFR190 in 1980

Dose to Visitors on Site
As discussed in Section 40 of the Fermi 2 Offsite Dose Calculation Manual

“visitors” to the Fermi 2 site may receive dose due to their activities within the
site boundary For purposes of this analysis, visitors are members of the public

who spand time within t¥ houndary, and who do not do work associated
with the operation of Fe ODCM considers two categories of visitors
persons ce fishing on La and persons spending tima in the Fermi 2

Visitors Center
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The ODCM lists the maximum amount of time an individuai is likely 10 spend in
these activities and the dispersion factors and exposure pathways which apply
Exposure by direct radiation from noble gases and by inhalation of radicactive
particulates, iodines, and tritium are considered (These pathways are in
addition to those aleady considered, such as fish consumption in the case of ice
fishermen )

Based on these assumptions, the maximum dose in 18990 to a visitor at the
Visiturs Center is 1.45 E-4 mrem to total body and 159 E-4 mrem to the
maximally exposed organ (thyroid! The maximum dose in 1890 to an ice
fisherman is 182 E-2 mrem to the total body and 199 E-2 mrem to the
maximally exposed organ (thyroid)

RADIATION INSTRUMENTATION

Fermi 2 Technical Specifications 3.37 11, Radioactive Liquid Effluent Monitoring
Instrumentation, and 337 12, Radioactive Gaseous Effluent Monitoring
Instrumentation, require that those monitors which exceed the time specified for out
of service be reported in the next Semiannual Effluent Release Report During this
reporting period, July through December of 1980, the time specified in the action
statements for these monitors was not exceeded

METEOROLOGICAL DATA SUMMARY

The meteorological monitoring system s described in the Fermm 2 UFSAR. In
accordance with Regulatory Guide 1.21, data recorded by that system is provided
here to permit the Nuclear Regulatory Commission to assess the (gdiological impact
of Farmi 2 releases independently. The data format required by regulatory Guide 121
i1s used Appendix A contains the meteorological data tables

CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

As required by the Fermi 2 license. the operator (Detroit Edison) is required to
establish a program that vill reasorably assure the complete processing of
radioactive wastes This program assures processed v astes are completely solidified
avd are free of standing water. Changes to the PCP NManual are provided to
document changes to established conditions and to ensure that controls are in place
to assure that the radioactive waste is solidified

During this reporting period. July through December ot 1930, there were no changes
to the PCP

CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING
LOCATIONS

As a result of analysis of 1990 Land Use Census data and changes in public
participation in the anvironmenta: sampling program, several changes were made in
the sampling locations. Also, the roported distances of several locations were
changed due to distance recalculation by Detroit Edison cartographers The updated
sampling tables are presented in the revised Offsite Dose Calculation Manual
{Appendix B)
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CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM

MAJOR CHANGES TO RADIOACTIVE WASTE S
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2.0-7 : Add safety factor to : The omissison of a safety
{ circulating water monitor } factor for this setpoint
} setpoint calculation, { is an appar:nt error in
{ {Vthe current ODCM; adding
: 4} a safety factor adds
I } conservatism,
1 1
2.0-8 | Revise section on generic | Actual release data have
| setpoint for circulating made the generic UFSAR
| water monitor since actual | setpoint obsolete; the
rrrolonao data is now used. | current setpoint is
: based on an evaluation
] of actual release data
and is cornservative,
2.0-14,15 Revise dose projection Dose projections made in

section to allow projec-

the first few days of a

tions based on data from a

guarter should be based

previous quarter.

on _the previous quarters

dose, but the present

__‘.—_.T._.__q—_—l._—-—d‘_—-—-i—__a_—

wording does not allow

this. This revision

e e e . el s

allows more neaningful

dose projectlons,
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Section/Page T Change T “Basis
3.0-16 : Allow use of current vent !En.inoorin‘periodionllx
| flow rates,. { redeternines flow rates
{ : due to plant changes.
2,0-18 I Improve readability of I N/A
{filggg. I
3.0-3 | Clarify exceptions to } Revise current wording
increased sampling and {Vto conform to Tech Specs:
| analysis schedule. } increased sampling is
l { required if either of 2
| conditions exist; this
l is more conservative
then present ODCM
3.0-5 | 1) Allow noble gas monitor | 1) Basing setpoints on

|
| setpoints to be calculated

actual monitor response

|
| using actual monitor

allows more accurate

response.

setpoint calculation

because assumptions

about correct monitor

response to current

|
|
|
I
|
|
|
I
[

nuciide mix (and correct

calibration constant)

are not necessary.

l
[
|

NP SENS SN WEVNE SN (NEGN ST SHGES SNGEE TGS S SRS SRS SRR
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[1sted below is each change by section and page; the reason for the change:
and the basis for concluding that the revised plan or program continues t.
satisfy the criteria for that plan or program.

Section/Page

T Chunge

2) Allow application of

Basis

2) T™he allocation factor

additional safety factors

may provide an insuf-

in setpoint calculation.

ficient margin of safety

T
I
|

-+
l
|
l
T
|

in Equation 3-3. This

| insertion adds conserv-

|
| atism.

I
l
|
I
|
I
|
l
I
I
T
l
T

T

% 3) Emphasize that generic
setpoints in Table 3.0-2

| 3) hlerts reader that
|

| more accurate or current

| may have been superseded

|

data may be in use. See

by setpoints based on grab

samples.

| change in 1.0-1.
T

3.0-7 through 9

Revise section to base

The Offgas Vent Pipe

noble gas release guanti-

ties on noble gas grab

| sample point must be
|

| added because most noble

samples at the Offgas Vent

| gases are below the

Pipe and the RB Exhaust

|
threshold of detection

Plenum rather than on

at the RB Exhaust Plenum.

noble gas monitor readings

Release reports should

not be based on monitor

readings due to uncer-

tainty about correct

response to current

|
Form FIP-RA2-01 Att 2 P2/2 120590 DTC:
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[Tsted below is each change by section and page; the reason for the change;
and the basis for concluding that the revised plan or program continues to

satisfy the criteria for that plan or program.

Section/Page T Change T “Basis
. : : calibraticon constant

T { accuracy for current
{ { conditions.
| B

3.0-10 | Revise simplified dose | This change clarifies
}*rato evaluation to base i the simplified method
} the Tech Spec comp'iance and deletes the 11C{
! evaluation on the 1-131 | criterion which is
j dose factor and a direct dependent on assumptions
; comparison with the about ourrent critical
J 1500 mrem/yr limit. | pathways and dispersion
; i factors. The 11 Ci
b
{ | eriterion is simply a
1 |
| | convenience which is
g { unnecessary. 1500
{ } mren/yr is the Tech
{ } Spec limit and I1-131 has
1 : the most conservative
; } dose factor.

3.0-12 { Provide the conversion of I This change allows for
Ilgyaaa-cow-lilk dose { more accurate dose
Tifactora to gyass-ggat-milkT calculation which is
l dose factors. : consistent with the
i ‘luguidance in NUREG-0133
|

| and Reg Guide 1.109.
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Section/Page l Thange 1 “Basis
| |

3.0-14 | Revise dose projection | Dose projection made in
{ section to allow projec- ltho first few days of a
} tions based on data from | quarter should be based
] previous guarter. | on the previous guarters
I 4 dose, but the present
| i wording does not allow
! i this. This revision
| | allows more meaningful
| ! dose project.ons.

3.0-16 } Correct reactor building { 0ld value is drywell
1 ventilation flow rate I purge flow rate, this is
} value. E corrected.

3.0-18 } Revise table to include E Each February NUS Corp.
E X/Q and D/Q values from i provides us with new
I

each release point from
™
| latest meterological

X/Q and D/Q values

based on previous year's

|
|
1 ]
| analysis __meterological data.
| T
3.0-19 through 33 | Correct errors in table - N/A
! |
| and improve readability |
| T
3.0-34 | Improve readability of N/A
| |
I

figure |

Form FIP-RA2-01 Att 2 P2/2 120590 DTC: File:

—



b EFFECTIVENESS REVIEW DOCUMENTATION
Reference LCR (8 19 | - (2 (0 [0 | - [0 (D M |
| Revision 3  Page 8 of 10

Calculation Manual

nge bv section and page; the reason for the change;
and the basis for concluding that the rovised plan or program continues to
satisfy the criteria for that plan or p‘ogranm.

| Section/Page | Chang < IT “Basis
4.0-7 : Update dispersion factors ; See basis of 3.0-18
| based on latest metero- }
logical data analysis ;
| .0-1 | Revise land use census | Identifying more loca-
| . { assessment section to L tions is conservative
{ identify more locations, | since it presents more
lrto evaluate dose using l[ candidates for oritical
{ actual release data, to { receptor; evaluating
I facilitate critical i relative dose based on
| _receptor identification actual release data
rand define critical | allows more accurate
} receptor, and to delete [ dose comparisons between

| onsite land use data receptors; defining

gollection requirment. eritical receptor

eliminates ambiguity and

facilitates correct

eritical receptor

identification; the

onsite land use data

collection must be per-

formed throughout the

year and should not be

R . . . e e o e e

exclusively a land use
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Section/Page

Change

Basis

census activity.

Adcitionally, per the

bases of T.S, 3/4.12.2,

the land use census is

e il e il wniinesis v i

for areas at and beyond

site boundary, so it is

not meant to cover areas

within the boundary

anyway.

600‘8.111J2

Update and correct REMP

Sampling locations

tables based on current

._1.__..1‘__‘_--——‘—-—4-———4-——-‘——-—1-——-—4————-

| change because of land

sampling locations and

-

| use census data partici-

new distance calculations

|
| pation by the public in
|

and latest land use census

| the REMP, critical

|
| receptor analysls, and

|
| distance recalculation

-
| by DECo cartographers.

6.0-15 through 19

Improve readability of

i
| N/A.

SRR, S S SESSSpSSL (Stpee St Aesm—m— SeSsS SRR EERAE S

maps.

I
l
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I
4,0-4 Deleted examples of | Examples are inaccurate:
|
} environmental samples, | samples were never taken
1
instead referred to Tech | as described in examples.
|
| Specs, | Samples are taken per
| !
| | approved Tech Spec
| |
F | program, List of samples
|
% | {8 unnecessary in the
-
} | _paragraph, another list
.
% | {8 contained on same
|
l |_page.
| i
| |
1 1
| |
| |
| |
1 Y
I |
B |
| |
] 1
| |
| ]
| |
] I
| |
1 |
| |
| 1
| |
| |
| |
| |
| I
| [
| |
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INTRODUCTION

10 INTRODUCTION

The Fermi 2 Offsite Dose Calculation Manual (ODCM) describes the methodology and
parameters used in:

11  Determining radioactive materiel release rates and cumulative releases

1.2 Calculating radioactive liquid and gaseous effluent monitoring instrumentation
alarm/trip set points

1.3 Calculating the corresponding dose rates and cumulative quarterly and yearly doses

The methodology provided in this manual is acceptable for use demonstrating
compliance with concentration limits of 10 CFR 20 106 and the cumulative dose criteria of
10 CFR 50, Appendix | and 40 CFR 180, and the Fermi 2 (Radiological Effluent) Technical
Specifications.

More conservative calculational methods and/or conditions (e g, location and/or exposure
pathways) expected to yield higher computed doses than appropriate for the maximally
exposed person may be assumed in the dose evaluations for contrclling the release of
radioactive material from Fermi 2

The ODCM wiil be maintained at Fermi 2 for use as a reference guide and training
document of accepted n.athodologies and calculations. Changes to the ODCM calculational
methodologies and parameters will be made as necessary 10 ensure reasonable
conservatism in keeping with the principles of 10 CFR 50.36a and Appendix | for
demonstrating radioactive effluents are "As Low As Reasonably Achievable "

NOTE: Throughout this document words appearing all capitalized denote either definitions
specified in the Fermi 2 Technical $pecifications or common acronyms

Seciion 2.0 nf the ODCM describes equipment for monitoring and ~ontrolling liquid
etfluents, sampling requirements. and dose evaluation methods Section 30 provides
similar infarmation on gaseous effluent controls, samgpling, arJ dose evaluation

Section 4 0 describes special dose analyses required for corapliance with Fermi 2 Technical
Specifications and 40 CFR 190, Section 5.0 describes the role of the annual land use
census in identifying the controlling pathways and locat.ons of exposure for assessing
potential otf-site doses Section 6.0 describes the Raogiological Environmental Monitoring
Progran:.

END OF SECTION 1.0

7

ARMS - INFORMATION SERVICES / 28-7/ =7 2 &0 tt7
' & . | VALK i
Date approved: //-Z 7 ) _ Release authorized by’ R R AN M

Change numbers incorporated LCR 89-200-ODM
DSN «ev 3 Date

DTC_  'IPLAN File 171502  Recipient

——————— ——— . o —

Appvl A
Date i/ (’{/

/




Nuclear Production - Fermi 2 0ODCM-20
Oftsite Dose Calculation Manual Revision 3
Page 201

LIQUID EFFLUENTS

20 LIQUID EFFLUENTS

This section surymarizes information on the liquid effluent radiation monitoring
instrumentation and controls. More detailed information is provided in the Fermi 2 UFSAR
and Fermi 2 design drawings from which this summary was derived This section also
describes the sampling #nd analysis required by Technical Specifications Methods for
calculating alarm setpoints for the liquid effluent monitors &re presented Also, methods for
evaluating doses from liquid effluents are provided

21 Raciation Monitoring Instrumentation and Controls

This section summarizes the instrumentation and controls moenitoring liquid effiluents
This discussion focuses on the role of this equipment In assuring compliance with
the Fermi 2 Technical Specifications and ODCM

211 Technical Specification (T§) 3.37.11 Requirement

Fermi 2 TS 3.3.7 11 prescribes the monitoring reguired during liquid releases
and the backup sampiing required when monitors are inoperable

The liquid effluent monitoring instrumentation for controlling and monitoring
radiogctive etfluents in accordance with the Fermi 2 T§ 3371118
summarized below

1 Radiation Alarm - Automatic Release Termination

a.  Liquid Radwaste Effluent Line = The D11-N007 Radiation Monitor
on the liquid radwaste etfiuent line provides the alarm and
automatic termination of liquid radioactive material releases prior
to exceeding 1 Maximum Permissible Concentration (MPC)

(10 CFR 20. Appendix B, Table i Column 2) required by

TS 3.3.7.11. The monitor is located upstream of the Isolation
Valve (G11-F733) on the liquid radwaste discharge line and
monitors the concentration of liquid effluent before d''ution by the
circulating water reservoir (CWR) decant tiow

2 Radiation Alarm (only)

8. Circulating Water Reservoir (CWR) Decant Line = Tha CWR Decant
Line Radiation Monitor (D11-N402) provides indication of the
concentration of radioactive materia’ in the diluted radioactive
liouid releases just before discharge to Lake Erie As required by
TS 3.37.11, the alarm setpoint is established to alarm (only) prior
to exceeding one MPC

. 1-2F L) | 2 A
- ARMB - INFORMATION SERVICES ’4:' 1 2 fedlny /‘2‘»
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3 Flow Rate Measuring Devices

8 Liquid Regweste Effluent Line - In actordance with TS 33711, the
release rate of liquid radwaste discharges is monitored by
G11-R703  This flow rete instrumentation is 16 ~tsd on the
radwaste discharge line prior to the junction with the CWR decant
line

b Circulating Water Reservoir Decant Line - In accordance with
TS 33711, the flow rate of the CWR decant line is monitored by
N71-R802 The flow rate instrumaentation is located on the decant
line downstream of the junction with the liquid radwaste effluent
line. This instrumentation measures the total discharge flow rate
from Fermi 2 to Lake Erie

212 Non Technical Specification Monitor

An additional monitor not required v Fermi 2 TS i< provided by
Detroit Edison to reduce the likelihe 4 of an unmo .ored relesse of
radioactive liguids

1 General Service Water - The General Service Water (GSW) Radiation
Monitor (D11-NO08) provides sdditional control of potential radioactive
effluents. D11-N00O8B monitors the GSW System prior to discharge into
the Main Condenser circulating water discharge line to the Circulating
Water Reservoir. Although not a TS required monitor, D11-N008
monitors a primary liquid stream in the plant that also discharges to
the environment (Lake Erie via the Circulating Water Reservoir!
Indication of racioactive material contamination in the GSW Svstem
would also indicate potentia! CWR contamination and the need to
contro! all discherges from the CWR a- radioactive effluents

Sampling and Analysis of Liquid Effluents

The program for sampling and analysis of liquid waste is prescribed in the Fermi 2
Technical Specifications, Table 4.11.1.1.1=1. This table distinguishes two types of
liquid releases

221 BATCH releases, defined as discrete volumes normally processed through
the radwaste system to the waste sample tanks

i P CONTINUOUS releases. from the Circulating Water Reservoir (CLV/R) System.
if it becomes contaminated

Continuous relesses from the CWR System are via the CWR decant line to Lake Erie
The CWR System is not expected to become contaminated. Therefore, continuous
radioactive material releases are not expected. However, the Genaral Service Water
(GSW) and the CWR systems interface with radioactive systems in the plant. Also,
the GSW intake is within & few hundred feet of the CWR decant line discharge to
Lake Erie. For these reasons, it is prudent to consider the GSW and the CWR a
potential source of radioactive effluents and to sample them regularly

Appvl Jter
Date 1/ D



ODCM-2 0
Revision 3
Page 203

221 BATCH Releases

Fermi 2 TS Table 411.1.1.1-1 requires that a sample representative of the
{ank contents be obtained before it is released The table specifies the
following program

* Prior to each batch release, analysis for principal gamma @mitters
(including all peaks identified by gamma spectroscopy)

- Once per month, analysic of one batch sample for dissolved and
entrained gases (gamma emitters). (See note in Section 2.2.2 below)

- Once per month, analysis of 8 composite sample of all releases that
month for tritium (M-3) and gross alpha activity (The composite
sample is required to be representative of the liquids released and
sample quantities of the composite are to be proportional to the
quantities of liquid discharged)

- Once per quarter, analysis of a compos'te sample of all releases that
quarter for Strontium (Sr)-89, Sr-80, and Iron (Fe)-55

222 CONTINUOUS Releases

Fermi 2 TS Tablc 411.1.1.1-1 requires that composite samples be collected
from the CWR System, if conteminated The table specifies the tollowing
cample analysis

® Once per month, analysis of 8 composite sampie for principal gamma
emitters and for 1131

- Once per month analysis of 8 composite sample for H~3 and Qross
alpha

- Once per month, analysis of weekly grab samples (composited) for
dissolved and entrained gases {(gamma emitters) (Sea note below )

» Once per guarter, analysis for Sr-89 ~-80 and Fe-55

NOTE: Identification of noble gases that are principal gamma emitting
radionuciides are incluged in the gamma spectral analysis performed on ail
liquid radwaste effluents. Therefore the TS Table 411.11.1-1 sampling and
analysis for noble gases in batch relesses (one batch per month) and
continuous releases (monthly analysis of weekly grab samples) need nct be
performed as a separate program The gamma spectra! analysis on each
batch release and on the CWR monthly composite meets the intent of this
TS requirement.
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Liquid Effluent Monitor Setpoints

Technica: Specification 3.11.1.1 requires that the concentration of liquid radioactive
effluents not exceed tha unrestricted ares MPC at the discharge point 10 Lake Erie
Dissolved or entrained noble gases in liquid effluents are limited to a concentration of
2 E-04 uCi/ml, total noble gas activity. TS 3.3.7.11 recuiras that radiation monitor
getpoints be establisned 10 alarm and trip prior to exceeding the limits of TS 31111

To meet this specification. the alarm/trip setpoints for liquid effluent moniters are
determined in accordance with the following equation

op « SLIDECRR),
= RR
(2-1)

where.

SP = the setpoint, in uCi/mi, of the monitor measuring the radioactivity
concentration in the etfluent line prior to dilution. The setpoint
represents a value which, if exceeded, would result in concentrations
exceeding tha MPC in the unrestricied area

CL = the effluent concentration limit (TS 3 11.1.1) implementing 10 CFR
Part 20.106 (i.e., MPC at discharge point) in uCi/mi, defined in
Equation (2-4)

RP - the liquid effiuent release rate as measured at the radiation monitor
location, in volume per unit time, but in the same units as DF, below

DF = the dilution water flow as measured prior to the release point (Lake

Erie) in volume per unit time

At Fermi 2 the available Dilution Water Flow (DF) is constant for a given release and
the waste tank Release fate (RR) and monitor Setpoint (SP) are set 10 meet the
condition of Equation (2-1) for a given effluent Concentration vimit, CL

NOTE:  If no dilution is provided, SP < CL. Also, when DF is large compared to RR,
then (DF + RR)~DF.

231 Liquid Radwaste Effluent Line Monitor {D11-N007)

Liquid Radwaste Effluent Line Monitor 011~-N0Q7 provides alarm and
automatic termination of releases prior to exceeding MPC. As required by
TS Table 411.1.1.1-1 and as discussed in ODCM Section 221, a sampie of
the liquid radwaste to be discharged is collected and analyzed by gamma
spectroscopy to identify principal gamma emitting radionuclhides From the
mez;ured individua! radionuclide concentrations, the allowable release rate
is datermined

)
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The sllowable release rate is inversely proportional 1o the ratio o’ the
radionuclide concentrations to the MPC values The rai'o of ths measured
concentration to MPC values is referred to as the "MPC fiaction” and is
calculated wy the equation

wer - T4
i
(2-2)
where

MPCF = fraction of the unrestricted area MPC for 8 mixture of
radionuclides

Ci = concentration of each radionuclide | measured in each tenk
prior to release (uCi/ml)

MPC; = unrestricted area most restrictive MPC for each radionuclide |
from 10 CFR Part 20, Appendix B Table !l Column 2. For
dissolved and entrained noble gases an MPC value of
2€-04 uCi/mi shall be used

Basad on the MPCF, the maximum allowable release rate can be calculated
by the following equation

DF
(2-3)
where:

M. X R? = maximum acceptable waste tank discharge rate (gal/min)
{Monitor #G11-R703)

DF = dilution tliow rate from the CWR as observed from the
Control Room readout (gal/min) (Monitor #N71-R802)

SF : 0.5, administrative safety factor to account for variations n
monitor response and flow rates. The SF value of 0.5 provides
for 100% variation caused by statistical fluctuation ant/or
errors in measurements. Also, this factor provides
canservatisry, accounting for the presence of radionuclides that
may 12! b5 detected bv the monitors (i.e, non-gamma
emitters)

MPCF = As previously defined by equation 2-2

NOTE: Equation (2-3) is valid only for MPCF >1; if the MPCF <1, the waste tank
concentration meets the limits of 10 CFR Part 20 without dilution, and the
waste sample tank may be discharged at the maximum rate

it MAX RR as calculated above is greater than the maximum discharge
pump capacity, the pump capacity should be used in establishing the actual

Appvl Fo-
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In lieu of rout.nely adjusting the D11-N402 setpoints generc, conservative
setpo nts have been established based on an analysis of nuclides seen in
actual liquid discharges and on the primary calibration sensitivity curve

Alarin Setpoint for GSW and RHR Sysien Radiation Nonitors

Levels of radioactive material detectabie above background at Radiation
Monitor D11-NO0O8 would be one of the first indicators of contamination of
the Genera! Service Water (GSW) System and the CWR. Likewise, for the
Residual Heat Removal (RHR) System, the D11-N401 A and B Monitors
would be one of the first indicators of contamination and subsequent
contamination of the CWR Therefore, to provide early indication and assure
prompt attention, the alarm setpcints for these monitors should be
established as close to background as possible without incurring a spurious
alarm due to background fluctuations. This level is typically around three
times background

If the GSW Systemn or RHR System becomes contaminated, it may become
necessary to raise the radiation monitor setpoints. The alarm setpoints
should be re-evaluated to provide the CR operator 8 timely indication of
further increasing activity levels in the GSW or RHR System without
spurious alarms. The method fcr this re-evaluation is the same as
described above - the alarm setpoint established at three times its current
reading. No regulatory limits apply for establishing a maximum value for
these alarm setpoints since these monitors are located on plant systems
and do noi monitor final release points to the environment. However as a
practical matter, upper limits on the alarm setpoints can be evaiuated using
the methods of ODCM Section 231 based on the actual system flows,
dilution and release paths in effect at the time

Alarm Response - Evaluating Actual Release Conditions

Normally, liquid release rates are controlled and alarm setpoints are
established to ensure that the release does not exceed the concentration
limits of TS 311.1.1 (ie. 10 CFR 20 MPCs at the discharge to Lake Erie)
However. if either Monitor D11-N007 or D11-N402 alarms during a liguid
release it becomes necessary to re-evaluate the release conditions to
determine compliance with TS 3.11.11. Following an alarm, the actual
release conditions should be determined. Radioactive material
concentrations should be evaluated by sampling the effluent stream oOr
resampling the waste tank. Discharge flow and dilution water flow should
pe redetermined

The foliowing equation may be used for the evaluation

C RR <
Z(M$65> * pFsmr| !

Ci = rmeasured concentration of radionuclide i in the effluent

stream (uCi/ml)
Appvl fr?-
Date |2/t <) O
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MPC; = the MPC value for radionuclide | from 10 CFR 20, Appendix B,
Table i, Column 2 (uCi/ml). 2 E~04 uCi/ml for dissolved or
entrained noble gases

RR = gctual release rate of che liquid effluent &t the time of the
alarm, gpm

DF = actual dilution circulating water flow at the time of the release
alarm, gpm

NOTE: For alarm on D11-N402 (CWP decant line), the Release Rate RR is the
Dilution Water Flow DF and the equation simplifies to (Ci/MPC') <1

236 Liquid Radwaste Monitor Setpoint Determination with Contaminated
Circulating Water Reservo.r

In the event th3 CWR is determined to contain radioactive material the
effective dilution capacity of the CWR is reduced as & function of the
MPCF. To determine the available dilution flow capacity the MPCF for the
CWR is determined using equation (2=2). The MPCF of the CWR is used to
determine the available dilution flow as follows.

CWR Dilution Flow = CWR Decant Flow Rate (GPM) * (1-CWR MPCF)
(2-9)

The resulting dilution flow rate is substituted in equation (2-3) to determine
the maximum allowable release rate for discharges from th. radwas.e
system. Substituting the available CWR dilution flow from equation (2-9)
the Liquid Radwaste !’ onitor maximum release rate can be determined using
equation (2-3)

Once the available dilution flow and maximum allowable release rate have
been determined the radwaste monitor setpoint can be determined using
equation (2-5)

Contaminated GSW or RHR System - Quantifying and Controlling Releases

The GSW Radiation Monitor (D11~N008) provides an indication of contamination of
this systerm. The Monitors D11-N401 A and B perform this function for the

RHR System. Also, the CWR Decant Line Radiation Monitor monitors all liguid
releases from the plant and would record any release to Lake Erie from either of
these systems if contaminated. As discussed in ODCM Secticn 2.2.2, sampling and
analysis of the CWR System is required only if this system is contaminated. as would
be indicated by D11-N402 or D11-N008 Nonetheless, perindic samples are collected
from the CWR System to verity absence of contamination Although not required by
TS, periodic sampling and analysis of the RHR System is also performed since It also
is a potential source of contamination of the CWR and subsequent releases to

Lake Erie. If contamination is found, further releases fror the applicable system
(GSW or RHR) via the CWR decant line must be evalucied and controlied to ensure
that releases are maintained ALARA. The following actions will be considered for
controlling releases

Appv,li’a,
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- Sampling frequency of the applicable source (GSW or RHR System) and the
CWR wiil be increased until the source of the contamination 18 found and
controlled This frequency may be relaxad after the source of contamination
has been identified and isolated

- Gamma spectral analysis will be performed on each sample

- The measured radionuclide concentrations from the gamma spectral
analysis will be compared with MPC (Equation 2-2) to ensure releases are
within the limits of TS 31111

- Based on the measured concentrations, the setpoint for the CWR Decant
Line Radiation Monitor (D11-N402) will be determined as specified in
Section 232 If the calculated setpoint based on the measured distribution
is greater than the current setpoint (see ODCM Section 23 .3) no adjustment
to the setpoint is required

- Samples will be composited in accordance with TS Table 4 11.1.1.1-1 for
monthly analysis tor H-3 and gross alpha and for quarterly analysis for
Sr-89. 90 and Fe-55

- Each samp'e will be considered representative of the releases that have
occurred since the previous sample For each sample (and corresponding
release period) the volume of liquid released to the lake will be determined
based on the measured CWR decant line cumulative flow

- From the sample analysis end the calculated volume released the total
radioactive material released will be determined and considered
representative of the release period Cumulative doses will be determinec
in eccordance with ODCM Section 25

Liquid Etfluent Dose Calculation - 10 CFR 50

The parameters of the liquid release (or estimated parameters, for a pre-release
calculation) may be used to calculate the potential dose to the public from the
release (or planned release) The dose calculation provides a conservative method for
estimating the impact of radioactive effluents released by Farmi 2 and for comparing
that impact against imits set by the NRC in the Fermi 2 TS The limits in the

Fermi 2 TS are specified as quarterly and calendar year limits. This assures that the
average over the year is kept as low as reasonably achievable

251 MEMBER OF THE PUBLIC Dose - Liquid Effluents

Technical Specification 3.11.1.2 limits the dose or dose commitment to
MEMBERS OF THE PUBLIC from radioactive materials in liquid effluents from
Fermi 2 to:

- during any calendar quarter
< 15 mrem to total body
< 50 mrem to any organ

- during any calendar year,
< 30 mrem to total body

Appv“!f:&.
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< 100 mrem to any organ

The calculation of the potentia. dc . . to MEMBERS OF THE PUBLIC 1s @
function of the radioactive mate:s! releases to the lake the subsequent
transport ard dilution in the exposure pathways and the rasultant individual
uptake At Fermi 2, pre-operational evaluation of radiation exposure
pathways indicated that doses from consumption of fish from Lake Erie
prov.ded the most conservative estimate of doses from releases of
redioactive liquigs. However with the nroximity of the water intake for the
City of Monroe it must be assumed that individuals will consume drinking
water 85 well 8s fish that might co~*ain radioactivity from discharges into
Lake Erie

Study of the currents in Lake Erie indicates that the current in the

Lagoona Beach embayment carries liquid effiuents from Fermi 2 north along
the coast part of the time and south along the coast part of the time
When the current flows north. liquid eftiuents are carried away from the
Monroe Water Intake, so only the fish consumption exposure pathway must
be considered When the current flows south, toward the Monroe Water
intake. both fish consumption and drinking water consumption exposure
pathways must be considered. To ensure conservatism in the gose
modeling, the combined fish and drinking water pathway IS used for
evaluating the maximum hypothetical dose t0 a MEMBER OF THE PUBLIC
from liquid radioactive etfluents The following calculational methods may
be used for determining the dose or dose commitment due to the hquid
redicactive effiuents from Fermi 2

D, = 167 E-02 , VOL .Z(c. WA

DF * 2
(2-10)
where
Do = dose or dose commitment to organ o or total body (mrem)
Ao = site~-specific ingestion dose commitment factor to the total
body or any organ o for radionuclide |
(mrem/hr per uCi/mi)
Ci = gverage concentration of radionuclide i in undiluted liquid
eftiuent representative of the volume VOL (uCi/mli)
vOL = total volume of liquid effluent released (gal)
DF = average dilution water flow (CWR decant line) during
release period (gal/min)
Z = § near field dilution factor
(Derived from Regulatory Guide 1109, Rev 0)
1.67 E-02 = 1 hr/60 min

The site-specific ingestion dose/dose commitment factors (Ajg)
represents a composite dose factor for the fish and drinking water
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pathway The site-specific dose factor is based on the NRC's generic
maximum individual consumption rates. Values of Ao are presented in
Table 2-1 They were derived in accordance with guidance of NUREG-0133
from the following equation

Ao = 114 E + 05 (U / Dy + Ug « BF)) DF,

(2-11)

where

Ug = 21 kg/yr adult fish consumption

Uw = 730 liters/yr adu't water consumption

Dw = 154, sdditional dilution frem the near field 1o the water
intake for the City of Monroe (Net dilution tactor ot 77
trom discharge point to drinking water intake,
Fermi 2 UFSAR, Chapter 11, Table 11.2-11)

BF; = Bioaccumulation factor for radionuchde 1 in fish from
Table 2-2 (pCi/kg per pCi/liter)

DF, = dose conversion factor for nuclide | for adults in organ o
from Table E=11 of Regulatory Guide 1.109 (mrem/pCi)

114 E+05 = 10° (pCiuCi) , 10° (mi/kg)

8760 (hf/’vr)

The radionuclides included in the periodic dose assessment required by

TS 3.11.12 are those identified by gamma spectral analysis of the liquid
waste samples collected and analyzed per the requirements of

TS Table 411.111=1 In keeping with the NUREG~0133 guidance. the adult
age group represents the maximum exposed individual age group
Evaluation of doses for other age groups is not required for demonstrating
compliance with the dose criteria of TS 3.111.2 The dose analysis for
radionuclides requiring radiochemical analysis will be performed after
receipt of results of the analysis of the composite samples. In keeping with
the required analytical frequencies of TS Table 4 11.1.1.1-1, tritium dose
analyses will be performed at least monthly, Sr-89. Sr-80 and Fe-55 dose
analyses will be performed at least quarterly

Simplitied Liquid Effiuent Dose Calculation
In lieu of the individua! radionuclide dose assessment presented in
Section 251, the following simplified dose calculation may be used for

demonstrating compliance with the dose limits of TS 311.1.2 (Refer to
Appendix A for the derivation of this simplified method )

Appvl L
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Total Body
D, =969 E+03,VOL , ) C
tb DF 7 L™
(2-12)
Maximum Organ
D_ . =118E+04,VOL , Zc
max DT-:T—“ i
(2-13)
where:
Ci = average concentration of radionuclide | in undiluted
liquid etfluent representative of the volume VOL (uCi/ml)
vOL = yvolume of undiluted liquid effluent released (gal)
DF = gverage dilution water flow (CWR decant line) during
release period (gal/min)
Z = 5 near field dilution tactor (derived from Regulatory
Guide 1.108 Rev Q)
Dty = conservetively evaluated total body dose (mrem)
Dmax = conservatively evaluated maximum crgan dose(mrem)
969 E + 03 = 00167 (hr/min) * 5.80 E + 05 (mrem/hr per uCi/ml,
Cs-134 total body dose factor from Table 20-1)
118 E + 04 = 00167 (hr/min) * 7.09 E + 05 (mrem/hr per uCi/ml,
Cs-134 liver dose factor from Table 2.0-1)
253 Contaminated CWR System - Dose Calculation

it the CWR System becomes contaminated, releases via the CWR System to
Lake Erie must be included in the evaluation of the cumulative dose 10 &
MEMBER OF THE PUBLIC as required by TS 3.11.1.2. ODCM Section 2.4
described the methods for gquantitying and controlling releases from the
CWR System

For calculating the dose to a MEMBER OF THE PUBLIC, Equation (2-10)
remains applicable for releases from the GSW System with the following
assumptions:

- DF. Dilution Flow, is set equal to the average CWR decant line flow
rate over the release period

- C;. Radionuclide Concentration, is determined as specified in ODCM
Section 2.4

Appv! l‘*-;
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- VOL, Volume Released is set equal to the total volume of the
discharges to Lake Erie via the CWR decant line as specified in
Section 2.4

Liquid Effiuent Dose Projections

10 CFR 50.368 requires licensees to maintain and operate the Radwaste System to
ensure releases are maintained ALARA. This requirement is implemented through

TS 311.1.3 This TS requires that the Liquid Radicactive Waste Processing System be
used 1o reduce the radioactive material levels in the liquid waste prior to release
when the projected dose in any 31 day period would exceed

0.06 mrem to the total body, or

0.2 mrem to any organ

When the projected doses exceed either of the above limits, the waste mus! be
processed by the Liquid Raedwaste System prior to release This dose criteria for
processing is established at one forty eighth of the design objecuve rate (3 mrem/yr,
total body or 10 mrem/yr any organ) in ary 31 day period

The applicable Liquid Waste Processing System for maintaining radioacuive maten.al
releases ALARA is the lon Exchange System as delineated in Figure 2-1. Alternately
the Waste Evaporator (presented in the Fermi 2 LFSAR, Section 112) can be used 1o
meet the NRC ALARA design requirements. !t may be used in conjunction with or In
lieu of the lon Exchange System to meet the waste processing requirements ol

TS 31113

Each BATCH release of liquid radwaste is evaluated to ensure that cumulative dosos
are maintained ALARA In keeping with the requirements of TE 311,13 dose
projections are made at least once per 31 days to evaluate the nged for additional
radwaste processing to ensure future releases are maintained ALARA

The following equations may be used for the dose projection calculation

where:

Dtbp

NOTE:

Dto

Dthp = Dip (31 7 d)
(2-14)

Dm.xp L Dm.x (31 /d) (2-15)

= the total body dose projection for the next 31 day period {mrem)

The reference calendar quarter is normally the current calendar quarter.
It the dose projection is done in the first month of the quarter and is to
be based on dose calculated for the previous quarter, the reference
calendar quarter is the previous quarter.

= the cumulative total body dose for all releases to date in the reference
calendar quarte. (normally the current quarter) as determined by
equation (2-°0) or (2-1%) (mrem)

Appv! s
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the maximum orgen dose projection for the next 31 cay period (mrem)
the cumulative maximum organ dose for all releases to date in the
reference calendar quarter as determined by Equation (2=10) or
(2=13) (mrem)
the number of days from the beginning of the reference calendar
guarter to the daete of the most recent release in the reference
calendar quarter

the number of days in projection

END OF SECTION 20
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TABLE 2.0-1

Ferm: 2 Site Specific Liquid Ingestion Dose Commitment Factors
Aic (mrem/hr per uCi/mi

Nuclide Bone Liver T Body Thyroid Kidney Lung Gi-LLl

H-3 - 7 94E-1 7 94E-1 7 94t ) 94E -1 ) Q4E-1 7 94E-1
C-14 313E+4 6.26E+° 6.26E+ 6 26E+ 6 26E+3 6 26E+3 6 26E+
Ne-24 4 16E+2 416E+2 4 18E+2 4 16E+; 4 16E+2 4 16E+2 4 16E+7
P-32 1.39E+¢ BE2E+4 £ E+4 | B6E +£
Cr-51 1. 29E + QE~1 2 84E-1 1.71E+# 3 24E+2
Mn-54 4 A0E+ B A0E+Z 131E+3 1 35E+4
Mn~-5¢ 1 11E+% 1 OBE + 1 41E+2 1 §3F +3
Fo-5¢ 8.73E+: 4 65K+ 2 1 08E+: 2 58E+2 267E+:
Fe-59 1.06E+ 250k~ 6. 98BE+ 8 32E+3

-

n

J

~s
b
-

.
-

F &N
-

" e
o
~
+*

Co-58 9.32€+ 2 09E+: 1.89E+3
Co-60 2 68E+7 5 O0F+2 5 03E+3
Ni=63 3 1BE+4 2.21E+3 1.07E+ 4 60E+2
Ni-6¢ 1.29E+2 1.68E 7 6BE+ 4 26E+2
Cu-64 1.04E+ 2 63E+1 8 BBE+<
Zn-65 2.32E+4 7.38E+4 1E+4 4 O4E+4 4 65E+4
Zn=-69 4 94E+ 8 44E+) 657E+ 6 14E+1 142E+1
b Br-82 2.28E+ 262E+3
Br-83 4 06BE+ 5 B5E+)
Br-84 627E+1 4 13E-4
§ Br-8t . 2 1BE+( 1 01E~1
Rb-86 " 1.01E+¢ 471E+4 1 98k +4
Rb-8¢ 2.90E+¢ | BAE+2 401E-9
" Rb-89 1.92E+2 1. 35E+: 1. 12611
Sr-89 2.38E+4 - 6 8B3E+2 3 B1E+3
Sr-80 5. 8B5E+E A4E+¢ - | 68E+4
Sr=91 8.3 o ] TE+ 2 09E+
y Sr-92 1.66E+2 7. 18E+ 3 29E+
Y~-90 6.28¢ £ y 6 66E+3
Y-81n 5 93E-3 2.30E-4 1.74E-2
o Y-91 ). 20E +( 2 46t 0.06k+3
Y-92 5 51E-2 161 9 BEE+7
" Y-93 1.75E-1 4 83 5 55E+3
Zr-9¢ 4.04E~1 1.30E-1 878E~2 2 04E-1 4 11E+2
2r-97 2.24E -2 451 2 06§ 6 81E-3 1 40E +
Nb-9¢ 447E+] 2.49E + 1. 34E+2 2 46E+2 1 51E +
b-97 3.75E+( 0 48 16§ 11E+ 3 50E+3
Mo -89 1.26E+ {1E+ 2 BBE+ 2 93+
fc=99m 102E-2 2 Bf 676 4 38E -1 1 A6 1 71E+
Te-11 1 05E - 16518 . 2 72€-1 Kl 4 54E-14
‘
: MAPY l‘
ate | £




Nuclide

Ru-103
Ru~-10%
Ru=106
Rh-103m
Rh-106

Ag-110m
Sb-124
$b-12%
Te~125m
Te~127m

Te-127
Te-129m
Te-129
Te-131m
Te-131

Te-132
1-130
=131
=132
1133

1-134
=135
Cs~-134
Cs-136
Cs~137

Cs-138
Ba-139
Ba~-140
Ba-141
Ba-142

La~140
La-142
Ce-141
Ce-143
Ce-144

Pr-143
Pr-144
Nd-147
w-187
Np-239

Bone

6 43E+0
4 52E-1
8.07E+1

1.75€+0
Z2.18E+1
1.40E+1
2.58E+3
6.52€+3

1.06E+2
1.11E+4
302+
167E+3
1.90E+1

2.43E+3
3.12E+1
1.72€+2
8.39E+0
§87E+1

4 38E+0
1.83E+1
2.98E+5
3.12E+4
3.82E+5

265E+2
1.45E+0
3.04E+2
7.06E-1
3.19€-1

1.63E-1
8.35€-3
7.50E-2
1.29€-2
3.81E+0

6.00E~1
1.96€-3
4.10€-1
2.96E+2
3.49€E-2

TABLE 20-1
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Fermi 2 Site Specific Liquid Ingestion Dose Commitment Factors

Liver

161E+0
413E-1
156E-1
935E+2
2.33E+3

3 BOE+
413E+3
1.14E+1
8 15E+2
7.93E+0

157E+3
9.21€+1
24BE+2
2.24E+1
1.02€+2

118E+1
4 79E+1
7 08E+5
1.23E+5
5.22E+5

§22E+2
1.04E-3
3 82E-1
533E-4
328E-4

822€-2
3 80E-3
4 94E-2
851E+0
159E+0

241E-1
8.165-4
4 74E-1
2 4BE+2
3.43E-3

A;p (mrem/hr per uCi/mi)

T Body

2.34E+0
1.78E-1
1.02€+1

-

9 59E-1
8 66E+0
3.32E+0
3 46E+2
7.94E+2

2.29E+1
1.75E+3
7.37E+0
6.79E+2
5.99E+0

147E+3
3.64E+
141E+2
7.85E+0
3.11E+1

4.26E+0
1.77E+1
5.80E+5
8 87E+4
3.42E+5

2.59E+2
4.25€-2
1.99E+1
2.38E-2
2.01E-2

2.17E-2
9 46E-4
5 60€E-3
1.05€-3
2.04E-1

2.98E-2
9 98E-5
2 84E-2
8.66E+1
1.89E-3

Thyre'd

5.29€-2
142E-2
7.76E+2
1.67E+3

7 85E+1
3.80E+3
2.32E+)
1.20E+3
1.56E+1

1.73E+3
7.81E+3
8.06E+4
7.85E+2
150E+4

2 06E+2
3.16E+3

Kidney

207E+
584E+0
1.56E+2

-

3.178+0

-

1.05E+4
265E+4

431E+2
462E+4
127E+2
8.25E+3
8.31E+1

151E+4
144E+2
4.21E+2
357E+1
178E+2

1.89E+1
7 BBE+1
2.30E+5%
6.85E+4
1.77E+5

384E+2
9 68E-4
1.30€-1
4 96€E-4
2.77E-4

ae

2.28E-2
419E-3
9441

1.39€-1
A60E-4
277€-1

107€-2

Lung

170E+1
108E+1

762E+4
9 40E+3
5980E+4

3.79€E+1
587E-4
2.19E-1
303E-4
1.86E-4

Gi-LLt

6. 34E+2
2.76E+2
§.22E+3

6 59E+2
6.20E+2
154E+2
1.03E+4
219E+4

8.36E+3
5 58E+4
2.28E+1
8.09E+4
2.69E+0

7 42E+4
7.93E+
6.49E+1
421E+0
917E+1

104E-2
541E+1
1.24E+4
1.40E+4
101E+4

2.23€-3
258E+0
6.26E+2
3.33E-10
449E-19

6.04E+3
277+
1.89E+2
3.56E+2
1.29E+3

2 63E+3
2.83E-10
2.28E+3
8.12E+4
7.04E+2



ODCM~-20
Revision 3
Page 20-18

TABLE 20-2

Bicaccumulation Factors (8Fi)
(pCi/kg per pCi/liten)*

Element Freshwater Fish
H 8.0e-0
& 46E+03
Na 1.0€+02
p 3.0E+02
Cr 206+02
Mn 40E+02
Fe 1.0E+02
Co S0E+01
Ni 10E+02
Cu 50E+01
Zn 2 0E+03
Br 4 2€+02
Rb 2 0E+03
Sr 30E+D
Y 256+
2r 33E+00
NbL 30€+04
Mo 1.0E+01
Te 15€+01
Ru 1.0E+0
Rh 1.0E+01
Ag 2 3E+00
Sb 10E+00
Te 4.0E+02
| 15E+01
Cs 2.06+03
Ba 4 0E+00
La 25€6+01
Ce 1.0E+00
Pr 25E+01
Nd 25E+0
W 1.2E+03
Np 1.0E+01

* Values in this table are taken from Regulatory G ide 1.109 except for phosphorus, which is
adapted from NUREG/CR-1336, and siiver and antimony, which are taken from UCRL 50564,
Rev 1, October 1872
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GASEOQUS EFFLUENTS

30 GASEOUS EFFLUENTS
31 Radiation Monitoring Instrumentation and Controls
31 Etfluent Monitoring - Ventilation System Releases

‘he gaseous effluent monitoring instrumentation required at Fermi 2 for
controliing and monitoring radioactive etfluents are specified in T8 33712
The monitoring of each identified gaseous effluent release point must
inctude the following

- Noble Gas Activity Monitor

" lodine Sampler (sample cartridge containing charcoal or silver zeolite)
- Particulate Sampler (filter paper)

" Sampler Flow Rate Monitor

Meeting these requirements, a total of seven Eberline SPING Monitoring
Systems are installed on the six gaseous release points (Onsite Storage
Facility, Service Building, Radwaste Building. Turbine Building,

Reactor Buiiding Exhaust Plenum, and Standby Gas Treatment System
Division 1 and Division 2). The SPING Monitor outputs are recorded
electronically in the CT=2B Control Terminal in the Main Control Room

in general, 8 reading exceeding the rligh alarm setpoint of the

SPING Monitors causes an al~rm in the Control Room Fermi 2 TS

Table 3.3.7.12-1 identifies only the alarm function of the Reactor Building
Exhaust Plenum Effluent Monitor, the Standby Gas Treatment System
Monitors, and the Onsite Storage Facility

312 Main Condenser Offgas Monitoring

TS Table 3.3.7.12-1 specifies monitcring requirements for the Offgas System
at the 2.2 minute delay line. The following monitors are required

- Hydrogen Monitor = used to ensure the hydrogen concentration in the
Ottgas Treatment System is maintained less than 4% by volume as
required by TS 3.11.26

» Noble Gas Activity Monitor - used to ensure the gross activity release
rate is maintained within 340 millicuries per second after 30 minute
decay as required by TS 3.11.27.

ARMS - INFORMATION SERVICES £ 2E /"7~ A
- . “ 7 . . (1 & ! .
Date approved //-77-4()  Release authorized by Aehebpifif 1t NPT T TICL]

1
Change numbers incorporated  LCR 89-200-ODM

DSN Rev 3 Date

DTC TMPLAN File 171502 Recipient
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These two monitors perform safety functions. The Hydrogen Monitor
monitors the potential explosive mixtures in the Otfgas System The Noble
Gas Monitor monitors the release rate from the main condenser ensuring
doses at the exclusion area boundary will not exceed a small fraction of the
limits of 10 CFR 100 in the event this effluent is inadvertently discharged
directly to the environment bypassing the Ofgas Treatment System

Reactor Building Ventilation Monitors (Gult Atomic)

The Gulf Atomic Monitors (D11-N408 and 410) on the Reactor Building
Ventilation System provide on high radiation levels (above alarm setpoint)
initiation of SGTS, isolation of drywell vent/purge. isolation of the RB and
Control Center Ventilation Systems and initiation of Control Center
recirculation mode ventilation These monitors and functions are not
required by Fermi 2 TS but are important in contralling containment
venting/purging.

Sampling and Analysis of Gaseous Effluents

The prograrn for sampling and analysis of gaseous waste Is prescribed in Fermi 2 TS
Table 41121.2-1 This table distinguishes two types of gaseous releases

(1) containment PURGE, treated as BATCH releases and (2) discharges trom the
Reactor Bullding Exhaust Plenum (including Stendby Gas Treatment System (SGTS)
when operating). and other building ventilation exhausts, treated as

CONTINUOUS releases

321

322

Containment PURGE

TS Table 4.11.2.1.2-1 requires that a grab sample be collected and analyzed
before each containment drywell PURGE  Sampling and analysis are
required within eight hours before starting 8 PURGE TS Table 4 112081
Footnote i and TS 411283 also require that if the PURGING or VENTING is
through the Reactor Building Vent. rather than through SGTS, additional
sample and analyses are required every twelve hours throughout the
release period. Analysis must include principal gamma emitters and tritium
prior to venting and purging

Fo- @ planned containment PURGE, the resuits of t .« sample and analysis
<@ used to establish the acceptable release rate and radiation monitor
alarm setpoint in sccordance with ODCM Section 33. This evaluation is
necessary to ensure compliance with the dose rate limits of TS 3.11.2

The periodic samples collected throughout the PURGE/VENT period are used
to ensure that release conditions over an extended period are maintained
within TS limits

Ventilation System Releases

TS Table 4 11.2.1.2-1 requires continuous samples of releases from the
RB Exhaust Plenum, Standby Gas Treatment System, Radwaste Building.
Turbine Building, Service Building, and Onsite Storage Facillity The table
specifies the following program

o Once per week, analysis of an adsorbent sample of (=131 and 1-133
plus analysis of a particulate sample for principal gamma emitters

Appvl if(c
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. Once per month, analysis of a8 composite particulate sample of all
releases (by release point) that month for gross alpha activity.

- Once per quarter, analysis of 8 composite particulate sampie of all
releases that quarter for Sr-89 and Sr-90

- Once per month, analysis of a grab sample for principal gamma
emitters (nobie gases and tritium),

TS Table 411.21.2-1 also requires continuous monitoring for noble gases
This requirement is met by the SPING Monitors on each of the plant
gaseous release points

The TS require more frequent sampling and analysis following reactor
startup, shutdown, or change in thermal power exceeding 15% within one
hour. The TS allow exceptions to this increased sampling schedule
provided that neither one of the following conditions exist

- Primary coolant dose equivalent i-131 has increased more than a
factor of three

- Reactor Building SPING noble gas monitor has increased more than a
factor of three.

Grab samples of the Fuel Pool Ventilation Exhaust are required tritium
analysis once per seven davs whenever spent fuel is in the Spent

Fuel Pool Also, grab samples for tritium are requirec when either the
reactor well or the dryer separator pool is filled These sampies are taken
at the Reactor Building Exhaust Plenum and Standby Cas Trestment System
(SGTS) when operating

Effluent Monitor Setpoint Determination
Ventilation System Monitors

Per the requirements of TS 3.3.7.12, alarm setpoints shall be established for
the gaseous effluent monitoring instrumentation to ensure that the release
rate of noble gases does not exceed the limits of TS 3.11.2.1. This TS limits
releases to a dose rate at the SITE BOUNDARY of 500 mrem/year to the
total body or 3000 mrem/year to ‘he skin. From a grab sample analysis of
the applicable release (i.e, grab sample of the Drywell or Ventilation System
release), the radiation monitoring alarm setpoints may be established by the
following calculational method. The measured radionuclide concentrations
and release rate are uscd to calculate the fraction of the allowable release
rate, limited by TS 3.11.2.1, by the equation

FRAC = 167 E + 01 * X/O‘VF'Z (C,*K)

500

(3-1)

FRAC = 167 E + 01 * X/Q * VF -3_0%((,c|-_(_5_+_1_1 M.)

(3-2)
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Where
FRAC = fraction of the allowable reiease rate based on the
identified radionuclide concentrations and the release
flow rate
xX/Q = annual average meterological dispersion to the
controliing site bosg\dory location from
Teble 30-4 (sec/m™)
VF = Ventilation System flow rate for the applicable release
point and monitor (liters/minute)
Ci = concentration of noble gas radionuclide | 8s determined
by gamma spectral analysis of grab sample (uCi/cc)
Ki = total body dose conversion factor for noble gas
radionuclide | (mrern/yr per uCi’m>, from Table 3 0-3)
Li = beta skin Zose conversion factor for noble gas
redion: clide | (mrem/yr per uCi/m”, from Table 30-3)
M, = gamma air dose conversion factog for noble gas
radionuclide | (mrad/yr per uCi/m*~, from Table 30-3)
" = mrem skin dose per mrad gamma air gose (mrem/mrad)
500 = total body dose rate limit (mrem/yr)
3000 = skin dose rate limit (mrem/yr)
167 E+ O = 1E + 03 (cc/liter) * (1/60) (min/sec)

Based on the more limiting (i.e. higher) vaiue of FRAC as determined above,
the alarm setpoints for the applicable monitors may be calculated by the

equation

SP = (AF : ; cl) + Bkg

FRAC
{3=3)

Where
sP = alarm setpoint corresponding to the maximum allowable

release rate (uCi/cc)
Bkg = background of the monitor (uCi/ce)
AF = administrative allocation factor (Table 3.0-2) for the

specific monitor and type release, which corresponds to
the fraction of the total allowable release rate that is
administratively allocated to the individual release
points
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Ci = concentration of Noble Gas Radionuclide | as determined
by gamma spectral analysis of grab sample (uCi/cc)
Note: If the monitor channel in question was showing a
response to the effluent at the time of the grab sample,
this response minus backyground may be used in liau of
the summed grab sample concentrations

The Allocation Factor (AF) is an administrative control imposed to ensure
that combined releases from all reiease points at Fermi 2 will not exceed
the regulatory limits on release rate from the site (i.e, the release rate
limits of Technical Specification 3.11.21). From the Fermi 2 design
evaluation of gaseous effluents presanted in the UFSAR Section 113,
representative valuas have been determined for AF These valuts are
presented in Table 3.0-2. These values may be changed in the future as
warranted by operational experience, provided the site releases comply with
TS 311.2.1. In addition to the allocation factor. safety tactors which have
the effect of lowering the calculated setpoints may he applied When
combined with the Noble Gas Monitor calibration constant, the monitor
sensitivity for Xe-133 may be used in heu of the sensitivity values for the
individua! radionuclides. Because of its lower namma energy and
corresponding monitor response. the Xe-133 sensitivity provides a
conservative value for glarm setpoint determination

Conservative, Generic Alarm Setpoints

A conservative alarm setpoint can be establishad « lieu of the individual
radionuclide evaluation (described above) baser on the grab sample
analysis. This approach eliminates the need t¢ adjust the setpoint
periodically to reflect minor changes 'n radionuclide distribution or release
flow rate. The alarm setpoint may be . ns¢rvatively determined based on
the UFSAR design radionuclide distribution values as summarized in

Table 30-1. If due to a change in plant conditions this UFSAR radionuclide
mix is no longer conservative. setpoints based on the UFSAR mix will be
recalculated using data from plant samples

For the radionuclide distribution given in UFSAR Table 113-5, the estimated
total body dose rate is higher than the estimated skin dose rate Therefore,
the more restrictive setpoint i based on the total body dose rate limit and
is calculated with Equations (3-1) and (3-3). The calculated setpo nis are
presented in Table 3.0-2. These setpoints are not necessarily the current
setpoints

Gaseous Effluent Alarm Response - Evaluating Actual Release
Conditions

The monitor alarm setpoint is used as the primary method for ensuring and
demonstrating compliance with the release rate limits of TS 3 11.2.1. Not
exceeding alarm setpoints constitutes a demonstration that release rates
have been maintained within the TS limits. When an effluent Noble Gas
Monitor exceeds the alarm setpoint an evaluation of compliance with the
release rate limits must be performed using actual release conditions This
evaluation requires collecting a sample of the effluent to establish actual
radionuclide concentrations and permit evaluating the monitor response
The following equations may be used for evaluating compliance with the
release rate limit of TS 311.21a

Appvl bl
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Dg = 167 E+ 01 » X/Q » VF xp ([L; + 1.1 M) » C))

Where
:“yt = total body dose rate Imrem/yr)
= sgkin dose rate (mrem/yr
X/Q = atmospheric dispersion to the contr ng
SITE BOUNDARY location (sec/m~
VF = Ventilation System release rate (liters/m
> = concentration of radionuclide | as measured in the grat
sample or as correlated from the SPING Noble Gas
Monitor reading (uCi/cc)
¥ = total body dose conversion factor for noble ga:
rad uclide | (mrem/yr per uCi/m~, from Table 3 0-3
L = beta skin dose conversion factor fgr noble gas
radionuclide | (mrem/yr per uCi/m=, from Table
L
M = gamma air dose conversion factor f noble ga a
mrad ner uCi/m= from Table 3.(
rag J 1€ {imra yr per L | 4 e €
1.1 mrem skin dose per mragd gamma a8 jose (mrem/mra
167 E+ N = 1 E + 03 (cc/liter 1/60) {(min/se

Containment Drywell VENTING and PURGING

W
I

Release Rate Evaluation

For drywell VENTING or PURGING, an evaluation Of acceg
should be performed prior to the release Based on the
gas concentration in the grab sample collected
TS Table

per the

411212 the allowable release rate can be

following equation

RR, = 500 , AF s
T6TE+ 01~ X/Q+ S (Kj*C

requirements

calculated by the

167 E+01 «XQ+« S(L+11MlC

“

table release rate
measured nobile

PR 4
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In addition to these monthly samples from each relesse point moble gas
grab samples trom the Offges Vent Pipe mey be collected using the sample
lines of the abandoned Otfgas Vent Pipe Monitor (D11-N10% and

D'1-N106) Since noble gases are more concentrated at this paint than at
the Reactor Building Exhaust Plenum, & g eater number of noble gases are
de.ected st this point  Sampling should be perfarmed monthly at the
Offgas Vent Pipe uniess the reactor is shut down or noble ges
concentrations increase sufficiently to allow detection of all significant
noble gas nuclides at the Reactor Building Exhaust Plenum

For Containment PURGE /VENT, sa’aples are collected prior to the initiation
of the release and periodically tnroughout the release (see ODCM

Section 321) These samples sre evaluated using Equations (3-4) and (2-5)
to ensure that the site boundary dose rate limits of 7§ 31121 are not
exceeded For an extended PURGE/VENT period (e g. longer than 48 hours),
drywell sirborne activity levels will equilibrate After equilibrium is reached,
the quantification of the PURGE/VENT cen be sdequately addresi.d by the
periodic (typicaily weekly) sample and analysis of the Reactor Bulding
Exhaust Plenum or Standby Gas Treatment System

As required by TS Table 411.2.12~1, special samples are requireu of the

RB Exhaust Plenum and SGTS following shutdown. startup or @

THERMAL POWER change exceeding 15% within 8 1 hour period. Exceptions
to this special sampling are allowed as noted previously in

QODCM Section . °2

Release Concentration Determination fur Reactor Building Exhaust
Plenum

In cases where beth o RB Exhaust Planum noble gas sample and an Otfges
vent Pipe (OGVP) sample have been taker the RB Exhaust Plenum noble gas
concentrations are determined as follows First, the RB SPING channel 1-5
readings (above background) at the times the two samples were taken are
compared, and the nodle gas concentrations for the sample taken at the
lower RB SPING channel 1-5 reading are normalized to the higher RE SPING
chennel 1-5 reading Second, a dilution factor relating OGVP concentrations
to RB Exhaust Plenum concentrations is calculated by dividing the RB
Exhaust Plenum tlow rate (nominally 943 E4 ¢tm) by the OGVP flow rate as
indicated in the control room (N62-RBOE blue pen). Third, the OGVP noble
gas concentrations are divided by this dilution tactor Fourth, the diluted
OGVP noble gas concentrations are comparad to *~e RB Exhaust Plenum
noble gas concentrations, and the higher of the re two concentration
vaives for esch nuclide is taken to be the RB 7 «aust Plenum cancentration
for that nuclide (For purposes of calculation, * 1@ concentrations s nuclides
which are not detected are taken to be zero) Fifth the resulting RB
Exhaust Pienum concentrations are corrected for variations during the
release period by multiplying each concentration value by the average Kb
SPING channel 1-5 reading (above backgiound) for the

Appvl {m.r
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N = it dose tactor due 10 beta emissions from noble gas
radionuchide | (mrad/yr per uCi/m”, Table 30-3)

317€ - 08 « 1/315 E ¢+ 07 (vear/sec)

Simplified Dose Calculation for Noble Gases

in lieu of the individusl noble gas radionuclide dose assessment presented
above. the following simplified dose calculstional equations may be used for
verifying compliance with the dose limits of Technical

Specification 31122 (Refer to Appendix C for the derivation and
justification of this simplified method )

Dd’ £20%317E-08°X/Q* Mgyt * [ Q

(3-12)
and
D, =20*317E-08*X/Q"Nety* [ O
/S (3-13)
Where
Mgt « 27E+03 omcnvgjgomma-m deoe tactor
(mrad/yr per uCi/m~)
Natt = 23 E+03 o"ocuvgjbou'mr dose factor
(mrad/yr per uCi/m~)
20 « conservatism factor to account for potential variability in

the radionuchde distribution

38 Radioiodine and Particulate Dose Calculations - 10 CFR 50

381

UNRESTRICTED AREA Dose - Radioiodine and Particulates

in accordance with requirements of TS 31123 a periodic assessment is
required to evaluate compliance with the guarterly dose limit of 7.5 mrem
and the calendar year limit of 16 mrem to any organ The foilowing
equation may be used to evaluate the maximum organ dose due 10 releases
of 1=131, tritium and particulates with half-lives greater than 8 days

D.»-!.!'IE-M‘W‘"" Z(lj.nﬂ

(3-14)

Where.

Daop * dose or dose commitment via controlling Pathway p and
Age Group @ (as identitied in Table 30-4) to Qrgan o,
including the total body (mrem)

w = atmospheric dispersion parameter 10 the controlling

location(s) as identified in Table 30-4

Appvl [/ e
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« X/Q. atmospheric dispersion for inhalation pathwgy and

M-3 dose contribution via other pathways (sec/m”)

D/Q stmospheric deposition for vogg&mon milk and
ground plane exposure pathways (m )

do,c factor for radionuclide |, (mrem/yr per uCu/ma) or
(m* - mrem/yr per uCi/sec) from Table 3 0-5 for each
Age Group (8) and the applicable Pathway (p) as
identitied in Teble 30-4 Values tor R, were derived in
sccordance with the methods described in
NUREG-0133 As noted in NUREG-0133 section §313,
in the case that the milk animal is a goat, parameter
values from Reg Guide 1108 should be used For 1-131,
for example. use of the goat teed/forage consumption
rate given in Table E-3 and the stable element transfer
tactor given in Table E-2 of Reg Guide 1109 results in
grass-goat-milk dose factors which are eguivalent to
the grass-cow=milk dose factors in Table 30-5
multiplied by 1.2

cumulative release over the period of interest for
radionuchde | ~= 1-131 or radioactive material in
particulate form with half-life greater than 8 days (uCi)
annual seasonal correciion factor to account for the
fraction of the year that the applicabie exposure
pathway does not exist
1) For milk and vegetation exposure pathways
= A six month fresh vegetation anc grazing season
(May through October) limits exposure through
this pathway to half the year
= 05 (derived from Reg Guide 1109 Rev 1)
2) For inhalation and ground plane exposure pathways
= 1.0 (derived from Reg Guide 1.109, Rev ;

17316 E + 07 (year/sec)

The age group with the highest potential dose via the contiolling pathway
shou'd be used for evaluating the maximum exposed individual. This
determination is based on a comparison of the age group pathway dose
conversion factors (Table 3-5) The infant age group is controlling for the
milk pathway and the child age group is controlling for the vegetable
pathway. Only the controlling age group and pathway identified in

Table 30-4 need be evaluated for compliance with T§ 31123

Appv! #
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382 Simplitied Dose Calculation tor Radioiodines and Particulates
In lieu of the individual radionuclide (1-131 and particulates) dose
assessment presented above the following simplified dose calculation may

be used for verifying compliance with the dose limits of 18§ 31123

Omax = 317 E - 08 * W * SFp * Ri-131 * | Q

(3-15)
Where
Dmax = maximum organ dose (mrem)
Ri-131 = |1-131 dose parameter for the thyroid for the identified

controlling pathway

= 476 E + 10, child thvrgud dose parameter for the
vegetable pathway (m® = mrem/yr per uCi/sec;

The ground plane exposure and inhalation pathways need not be considered
when the above simplified calculational method is used because of the
overall negligible contripution of these pathways 1o the tota! thyroid dose

It is recognized that for some particulate radionuclides (e g. Co-60 and
Cs=137), the ground exposure pathway may represent a higher dose
contiibution than either the vegetation or milk pathway However use of
the 1-131 thyroid dose parameter for !l radionuclides will maximize the
organ dose calculation. especially considering that no other radionuclide has
@ higher dose parameter for any organ via any pathway than =131 for the
thyroid via the vegetable or milk pathway

The location of exposure pathways (critical receptors) and the
corresponding maximum organ dose calculation should be based on the
pathways identif * by the annual land-use census (Technical

Specification 3 12 2). Otherwise, the dose should be evaluated based on the
predetermined controlling pathways idertified in Table 30-4

Gaseous Effluent Dose Projection

As with liquid effluents, the Fermi 2 T{ on gaseous effluents require ‘processing” of
gaseous effluents if the projected dose exceels specified limits  This TS implements
the requirements of 10 CFR 50.36a on maintaining and using the appropriate radwaste
processing equipment to keep releases ALARA.

TS 3.11.2.5 requires that the VENTILATION EXHAUST TREATMENT SYSTEM be used 1o
reduce radioactive material levels prior to discharge when the projected dose exceeds
0.3 mrem to any organ in any 31 day period (L.e. one-quarter of the design objective
rate). Figure 3-1 presents the gaseous effluent release points and the VENTILATION
EXHAUST TREATMENT SYSTEMS applicable for reducing effluents prior to release.
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TABLE 301

Default Noble Gas Radionuclide Distribution®
of Gaseous Effluents

Radionuclide Fraction of Total

A/ ) A
Kr-B6m 010
Kr-8% 0.0
Kr-"8 004
K"uJ 0 06
Xe-133 067
Xe-13% 002
Xe+137 002
Xe-138 007
TOTAL 088

NOTE

. Dats edaptec from Fermi 2 UFSAR Section 113, Teble 11.3-5 Kr-80, Kr-81, Xe-138,
and Xe-140 have been excluded from the distribution Because of their shon
halt-lives, they decsy during trensport off site to negligible levels of activity. Kr-87,
Xe-131m, end Xe-133m have been excluded because of their negligible fractional
ebundance
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TABLE 30-2

Generic Values for Evaluating
Gaseous Release Rates and Alarm Setpoints

Allocation Allocated Dose
Release Point Flow Rate* Factor Rate Limit Generic Alarm
(iiter/min) (AF) (mrem/year) Setpoint (uCi/mi)

Reactor Building 267E6 050 T Body = 250 1026-4+ Bkg
Exhaust Plenum Skin = 1500
D11-P280 Qrgen = 375
Standby Gas 1.07€5% 010 T Body = 25 6 126-4+ Bkg
Treatment System Skin = 150
Div | B11-P275 Organ = 75
Standby Gas 11265 010 T Body = 25 6 176-4+ Bkg
Treatmeni System Skin = 150
Div Il D11-P276 Organ = 75
Turbine Building B67E6 020 T Body = 50 106E-5+ Bkg
ventilation Skin = 300
D11-P278 Organ = 150
Service Building 9 06ES 0o T Body = 25 7 83E-6+ Bkg
Vantilation Skin = 1%
D11-P282 Organ =75
Radwaste Building 1.13€6 002 TBody» & 6.22E-6+ Bkg
ventilation Skin = 30
D11-P281 Orgen = 15
Onsite Storage 3.06ES 002 TBody*» & 1 83E-4+ Bkg
Building Skin = 30
ventilation Organ = 15
D11-P281
Reactor Bullding 257E6 050 T Body = 125 9 19€E-6 cpm
Verntilation*™* Skin = 750
Gulf Atomis
Maonitors

D11-N408 NA1O0

T "Ventilation flow rate values are subject to change due to plant modifications and changing plant
conditions, therefore updated values may be used

*  D11-N40B and N410 will start the SGTS. close the Drywell Purge/Vent Valves, isolate Rx Building
Ventilatiun System, isolate Control Center, and initiate emergency recirculation mode Alarm
setpoints for these monitors are not required by Fermi 2 TS but have been included in this table for
completeness

Appvl Fer
Dou_’ -Z ;Z-w’



Kr-83m
Kr-85m
Kr-85%
Kr-87
Kr-88
Kr-89
Kr=80
Xe-131m
Xe=133m
Xe-133
Xe~135m
Xe-135%
Xe-137
Xe-138
Ar-41

Total Body
Gamma Dose
Factor Ki
(mum/ys Pt
uCi/m”~)

7.56E-02
117€+03
1.61E+01
$92E+03
147E+04
1.66E+04
1656E+04
9 15€+01
251E+02
2.94E+02
3126+03
1816+03
142E+03
8 83E+03
8 84E+03

TABLE 3.0-3

Dose Factors for Noble Gases*

Skin
Beta Dose
Factor Li

(mrom/ys per
uCi/m~)

- -

146E+03
1.34E+03
9 73E+03
237€+03
101E+04
7.29€+03
476E+02
9 94E+02
3 06E+02
7 11E+02
1.86E+03
1.226+04
4 13E+03
269E+03

Gamma Air
Dose Facror
Mi
(mrad/yr per
uCi/m*)

1.836+01
1.23E+03
1.726+01
6 17€+03
1526+04
173€+04
163E+04
156402
327€+02
353€+02
336€+03
1926+03
1516403
9.21E+03
9 30€+03

ODCM-30
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Beta Air
Dose Factor
Ni
(mrad/yr_per
uCi/m~)

2.8BE+02
1.97E+03
1.95E+03
1.03E+04
2 93E+03
106&E+04
7 83E+03
1.11E+03
148E+03
1.05€+03
7.39€+02
246E+03
127E+04
4 75€+03
3.28E+03

NOTE:

*  Dose factors taken from NRC Regulatory Guide 1,108
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TABLE 30-4

Controlling Locations, Pathways and Atmospheric
Dispersion tor Dose Calculations®

Atmospheric Dispersion
Factor

Controlling xX/Q D/Q

Location

Specification

311218

312w

site boundary
(0.36 mi, NE)

site boundar,

Pathway(s)

noble gases
direct
exposure

inhalation

Age Group

N/A

(uc/m‘) N /mz)

RB 2 75%E-6 N/A
T8 135E-5
RW. 6 12E-6

RB 2 75E-6

T 135€-5
RW 6126-6

{0.36 mi, NE)

gamma-air RB 2 75E-6
beta-air T8 135E-5
RW. 6 126-6

site boundary
(0.36 mi, NE)

residence milk, infant RB 1.24E-7
(21 mi, WNW) inhalation, and T8 3.24E-7
ground plane RW 202€-7

NOTE:

The identified controliing locations and pathways have been determined from the 1988 land-use
census data T ¢ atmospheric dispersion factors for these locetions were derived from
neteorg'ogical date records for the period 1/1/88 to 12/31/89. Dispersion factors are given for the
three gaseous relesse points from which radioactive releases other than natural products have
been detected the reactor bullding (RB), the turbine building (T8), and the radwaste building (RW)
Dispersion factors for other release points are available from the ¥/Q and D/Q data tables. New
dispersion factors are calculated at the end of each calendar year based on the previous year's
meterological data; such new factors should be used to calculate dose for the February Semiannual
Eftiuent Release Report pending revision of this table
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Toble 3-8 (continued)

B, Iobalation Pathway Dose Facters - CHILD
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Nuclear Production

40

. in accorgarce witn Technical Specification 6.8 1.8, the Semiannual Radioactive
Relesse Report submitted within 80 davs after January 1 of each year shail ir
ascassment Of radiation doses from radioactive liqu and gaseous effluents t¢
MEMBERS OF THE PUBLIC due to their activities inside the SITE BOUNDARY

tions

BLIC for a

shermen s

Visitor's Canter, outside the protected area (but inside the Cwner Controlied A

4 BPProx itely 470 meters SSW of the Reactor Buiiding The Visit en'e

¥ to the public and is routinely visited by MEMBERS OF THE PLIE i fir
tour g g a freque v of once per vear

it
Conservative assumptions of locations, exposure times and ex re pathway: f
assessing doses due to activities inside the SITE BOUNDAF are presented
Table 4 0-1. The calculational methods presented in ODCM Se \ b ar may
be used for determining the maxin potential dose to a MEMBER GF THE PUB

4 based the above assumptior *
The pote al dose from the fish pathway to a MEMBER OF THE PLUIR engage

) ice fishing within the SITE BOUNDARY accounted for by the moOde presente
ODCM Secti 25 Therefore, no additional special dose ang es ar quired f
this exg re pathway for reporting in the Semiannual Radioactive Effluent Releasé
‘1(‘, rt

4 Doses ¢ !
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As appropriate for demonstrating/evalusting compliance with the limits of Technical

Specification 3.11.4 (40 CFR 180). the results of the environmentai monitoring program

may be used to provide data on actual measured leveis of radioactive material in the
actual pathways of exposure

421

Effluent Dose Calculations

For purposes of implementing the surveillance requirements of TS 3114
and the reporting requirernents of 69 1.8 dose calculations for Fermi 2 may
be performed .sing the calculational methods contained within this 0ODCM,
the conser ative controlling pathways and locations of Table 30-4 or the
actual pathways and locations as identified by the land use census

(TS 3122 and ODCM Section 5.0) may be used Liquid pethway doses may
be calculated using Equation (2-10). Doses due to releases of radioiodines,
tritium and particulates are calculated based on Equation (3-14)

The following equations may be used for calculating the doses 10 MEMBERS
OF THE PUBLIC from releases of noble gases

Dip = 317 E- 08 * X/0* § (K * Q)
(4-1)

and
V= 1TE-08*XQ* Y (ILi+ 11 M)*Q)
4-2)
where
Oty = total bodv dose due to gamma emissions for noble gas
radionuclides (mrem)
Dg = skin dose due tc gamma and beta emissions for noble
gas radionuclides (mrad)
X/Q = atmospheric dispersion to the offsite location (secxrr.")
Q; = cumulative release of noble gas radionuclide | over the
period of interest (uCi)
= Cix VFx167E + 01
Ci = concentration of radionuclide | as determined by gar
spectral analysis of media (uCi/ml)
VF = gverage ventilation tiow for reiease point (liters/min)
1.67E + 01 = (1E + 03 mi/liter) * (1 min/60 sec)
Ki = total body dose factor due to gamma emissigns from
noble gas radionuclide | (mrem/yr per uCi/m~) (from
Table 3.0-3)
Ly = skin dose factor due to beta emisslons from noble gas

radionuclide i (mrem/yr per uCi/m¥) (from Table 3.0-3)

Appvl [
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M, = gamma air dose u%tor for nob's gas radionuclide |
{(mrad/yr per uCi/m=) (trom Teble 30-3)

11 = mrem skin dose per mrad gamma air dose (mrem/mrad)
317 E - 08 = 1/315 E + 07 yr'sec

Averane annual meterological dispersion parameters or meterclogical
conditions concurrent with the release period under evaluation may be used
(e.g., quarterly averages or year-specific gnnual averages)

Direct Exposure Dose Determination

From evaluations performed in the Fermi 2 Environmental Report,

Section 53.4, the direct exposure to the highest offsite location from the
Turbine Building N+186 skyshine dose has been calculated to be
spproximately 3 meem/year. This value may be used as a baseline for
actua! direct exposure contributions during plant operations. Other
potentially significant direct exposure contributions to offsite individual
doses may be evaluated based on the results of the environmental
measurements (eg., TiD 'ou chamber measurements) or by the use of a
radiation transport and shielding calculational method Only during atypical
conditions will there exist any potential for significant onsite sources at
Fermi 2 that would yield potentially significant offsite doses to a MEMBER
OF THE PUBLIC. However, should 8 situation exist whereby the direct
exposure contribution is potentially significant, onsite measurements, offsite
measurements and calculational te-hmgues will be used for determination
of dose for assessing 40 CFR 180 compliance The calculationg! techniques
will be identitied, reviewed, and approved at that time

Dose Assessment Based on Radiological Environmental Monitoring Data

Normally, the assessment of potential doses to MEMBERS OF THE PLIBLIC
must be calculated based on the measured radioactive effluents at the
plant. The resultant levels of radioactive material in the offsite environment
are 0 minute as to be undetectable The calculational methods as
presented in this ODCM aie used for modeling the transport in the
environm- * and the resultant exposure to offsite individuals

The re 't of the radiological enviconmental monitoring program can
provide input into the overall assessment of impact of plant operations and
radioactive effluents With measured levels of plant relatedc radioacuive
material in principal pathways of exposure, a quantitative assessment of
potential exposures can be perturmed. With the monitoring pregram not
identifying any measurable levels, the data provides a qualitative
assessment ~ a confirmatory demonstration of the negligible impact.

Dose modeling can be simplified into three basic parameters that can be
applied in using environmental monitoring data for dose assessment

D=C*U*"DF
(4-3)
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Exposure - U

Default Exposure Values (U) as recommended in Regulatory Guide 1109 are
presented in Table 40-2 Tnese values should be used only when specific
data applicable to the environmental pathway being evaluated is unavailable

Also, the routine radiological environmental monitoring program is designed
to sample/monitor the environmental media tt - would provide early
indications of any measurable levels in the environment but not necessarily
levels to which any individual is exposed For example, sediment samples
are collected in the ares of the liquid discharge typically, no individuals
are directly exposed To apply the measured levels of radioactivity in
samples that are not directly applicable to exposure to real individuals, the
approach recommended is to correlate the location and measured levels 10
actual locations of exposure

H/drological or atmospheric dilution factors can be used to provide
reasonable correlations of concentrations (and doses) at other locations
The other alternative is to conservatively assume a hypothetical individual
at the sampling location Doses that are calculated in this manner should
be presented as hypothetica! and very conservatively determined - actual
exposure would be much less Samples coliected from the Monroe water
supply intake should be used for estimating the potential drinking water
doses Other water samples collected. such as near field dilution area are
not applicar’'~ to this pathway

Dose Factors -~ DF

The dose factors are used to convert the intake of the radioactive material
to an individual dose commitment. Values of the dose factors are
presented in NRC Regulatory Guide 1.108. The use of the RG 1.108 values
applicatle to the exposure pathway and maximum exposed individual Is
referenced in Table 40-2

Assessment of Direct Exposure Doses

Thermoluminoscent Dosimeters (TLD) are routinely used to assess the direct
exposure component of radiation doses in the environment However,
because routine releases of radioactive material (noble gases) are sO low,
the resultant direct exposure doses are also very low. A study® performed
for the NRC concluded that it was generally impractical to distinguish any
plant contribution to the natural background radiation levels (direct
exposure) below around 10 mrem per year. Therefore, for routine releases
from nuclear power plants the use of TLD is mainly confirmatory = ensuring
actual exposures are within the expected natural background variation

*NUREG/CR-0711, Evaluation of Methods for the Determination of X- and Gamma-Ray
Exposure Attributable to a Nuciear Facility Using Environmental TLD Measurements, Gall
dePlanque, June 1878, USNRC.



ODCM~4.0
Revision 3
Page 40-6

For releases of noble gases, environmental modeling using plant measured
releases and stmospheric transport models as presented in ODCM

Section 36 and 42 1 represents the best method of assessing potential
environmental doses. However, any observed variations in

TLD measurements outside the norm should be evaluated

END OF SECTION 4.0

Appv! rsa.
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Distance/Direction’

Estimated Exposure
Time

Exposure Pathways

Meteoralogical
Dispersion:

TABLE 40-1

Ice Fishing
470 meters / E

240 hr/yr
(20 hr/week over
3 month period)

direct exposure
(noble gases)

inhalation
(H-3, 1-131, ~133,
particulates)

annual average
(as determined for
vear being evaluated)

169E-5 sec/m>

oDCM-4.0
Revision 3
Page 40-7

Assumptions for Assessing Doses Due to
Activities inside SITE BOUNDARY

Visitor . Center
470 meters / SSW

4 hr/yr
(4 hr/visit, 1 visit
per year)

direct exposure
(noble gases)

inhalation
(H-3, 1-131, =133
particulates)

annual average
(as determined for
year being evaluated)

763E-6 sec/m>

* Meterologicsl data is provided from the monitoring year 1989

Appyl [
Date%o



TABLE 40-2

Recommended Exposure Rates in Lieu of
Site Specific Data®

Table Reference
Exposure Pathway Maximum Exposed Expr-ure Rates for Dose Factor
Age Group from RG 1108

Liguid Releases

Fish
Drinking Water

tom Sediment

Atmospheric Releases

»

iInhalatior

Direct Exposure

Leaty Vegetables

Fruits. Vegetables
and Grain

Milk

Adapted from Re

Net exposure of 5. 100

shielding factor as recc
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ASSESSMENT OF LAND USE CENSUS DATA

50 ASSESSMENT OF LAND USE CENSUS DATA

A Land Use Census (LUC) is conducted annually in the vicinity of the Fermi 2 site. This
census fulfills two main purposes: ) Meet requirements of TS 3 12.2 for identitying
controlling location/pathway for dose assessment of T8 31123 and 2) provide data on
actual exposure pathways for assessing realistic doses to MEMBERS OF THE pUBLIC

6.1 Land Use Census as Required by T8 3122

As required by TS 3.12.2, » land use census shall be conducted during the growing
serson et least once per twelve months. The purpose of the census is to identify

withia 8 & mile distance the location in each of the 16 meterological sectors of sl

milk pioducmg animals, 8ll meat producing animals, all gardens larger than

500 #1° producing broadieaf vegetation, and the closest residence to the plant The
data from the LUC is used for updating the location/pathway for dose assessment

and for updating the Radiological Environmental Monitoring Program

If the census identifies a location/pathway(s) yielding a higher potential dose to ¢
MEMBER OF THE PUBLIC than currently being assessed as required by T8 311 23 (and
ODCM Section 3.7 and Table 3.0-4). this new location pathway(s) shall be usec for
dose assessment Table 3 0-4 shall be updated to include the currently idertified
controlling iucailon/pathway(s) Also, It the census identifies a location(s) that yields
a calculated potential dose ‘via the same exposure pathway) 20% greates than &
location currently inciuded in the Radiological Environmental Manitoring Program, the
new location(s) shali be added to the program within 30 days The sampling
location(s), exciuding control locations, having the lowest calculated dose may be
deleted from the program after October 31 following the current census As required
by TS 3122 and 6.9.1.8 the new location/pathway(s) shall be identified in the next
Semiannual Radiation Effluent Relesse Report. The following guideline shall be used
for assessing the results from the land use census 10 ensure compliance with

TS 3122
511 Data Compilation

1 Compile all tocations and pathways of exposure as identified by the
land use census

2 From this compiled data, identity any changes from the previous year's
census. !dentify the current controlling location/pathway (criticai
receptor) used in ODCM Table 30-4 Also, identify any location
currently included in the REMP (Table 6-1)

ARMS - INFORMATION SERVICES /2367/// detbh
Date approved //-A7 -G  Release authorized by: WW&J{Z‘H e )/
Change numbers incorporated:  LCR 89-200-0D0M =

DSN Rev 3 Date

ODTC TMPLAN File 1715602 Recipient »
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Determine the historical, annual average meterological dispersion
parameters (X/Q. D/Q) for any location to be evaluated for dose

significance All locations should be evalusted against the same
historical meterological data set

Relative Dose Significance

For locations which may receive & higher dose than the current critical
receptor, calculate the relative dose significance by applicable pathways of
esposure

1

Data

Relative dose calculations should be based on the actual Fermi 2
gaseous effluent releases for the most recent six month period of
reactor oparation.

The pathway dose aguations of the ODCM shouid be used.

Evaluation

Formulate a listing of locations of high dose significance in
descending order of reletive dose sianificance. Include the relative
dose significance in the listing.

if any location/pathway(s) is identitied with a higher relative dose than
the current critical receptor in ODCM Table 30-4, this
location/pathway(s) should replace the previously identified controlling
location/pathway in Table 3.0-4 If the previously identified controlling
pathway is no longer presant the current controlling location/pathway
should be determined In identitying the critical receptor for Table
3.0-4, all age groups and all pathways that may be present at each
evaluated location are considered. The critical receptor is assumed to
be a8 member of the age group with the highest calculated dose to the
maximally exposed organ due to iodines, tritium and particulates
Other receptors may have higher doses i0 other organs than the
critical receptur has

The Land Use Census data should be used to revise the REMP and
Section 6.0 of the ODCM in accordance with TS 3.12.2, Action Item b

Any changes in either the controlling location/pathway(s) (critical
receptor) for the CDCM dose calculations (Section 3.7 and Table 3.0-4)
or the REMP (ODCM Section 60 and Table 6-1) shall be raported to
NRC in accordance with TS 3.12.2, Action Items a. and b and

TS 6918

NOTE: As permitted by footnote to TS 3.12.2, broedleaf vegetation
sampling may be performed at the SITE BOUNDARY in two
locations, in different sectors with highest predicted D/Qs, in
lieu of the garden census. Also, for conservatism in dosa
assessment for compliance with TS 3.11.2.3 (ODCM
Section 3.7 and Table 3.0~4) hypothetical exposure
jocation/pathwayis) and conservative dispersion factors may
be assumed (e.g, milk cow at 5 mile location or garden at
SITE BOUNDARY in highest D/Q sector) By this approach, the

Appvl [2¢«
Date 1 ¢/ /90
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ODCM is not subject to frequent revision as pathways and
locations change from year to year. A verification that the
hypothetical pathway remains conservative and valid is still
required. Also, for NRC reporting the actual pathways and
doses should be reported along with the hypothetical The
reporting of the actual pathway and doses provides a formal
documentation of the more realistic dose impact

Land Use Census to Support Realistic Dose Assessment

The LUC provides data needed to support the special dose analyses of the ODCM
Section 4.0 Activities inside the SITE BOUNDARY shouid ke periodically reviewed for
dose assessment as “equired by TS 6.9 1.8 (ODCM Section 4.1). Assessment of
realistic doses to MEMBERS OF THE PUBLIC is required by TS5 3.11.4 for demonstrating
compliance with the EPA Environmental Dose Standard, 40 CFR 190 (ODCM

Section 4.2)

To support these dose assessments, the LUC shall include use of Lake Erie water on
and near the site. The LUC shall include d~ta on Lake Erie use obtained from local
and state officials. Reasonable efforts shall be made to identify individual irrigation
and potable water users, and industrial and commercial water users whose source 1§
Lake Erie. This date is used to verify the pathways of exposure used in ODCM
Section 2.5.

END OF SECTION 5.0

Appv! i
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

6.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The Radiological Environmental Monitoring Program (REMP) is conducted in accordance with
the requirements of Technical Specification 312 1. The sampling and analysis program
described herein was developed to provide representative measurements of radiation and
radioactive materials resulting from station operation in the principal pathways of exposure
of MEMBERS OF THE PUBLIC. This monitoring program implements Section IV 2 of
Appendix | to 10 CFR Part 50 and thereby supplements the radiological effluent control
program by verifying that the measurable concentrations of radioactive materials and levels
of radiation are not higher than expected on the basis of the effluent measurements and the
modeling of the environmental exposure pathways. Guidance for the development of this
monitoring program is provided by the Radiologica! Assessment Branch Technical Position
on Environmental Monitoring

61 Sampling Locations

Sampling locations as required by TS 3121 are described in Table 6-1 and shown on
the maps in Figures 6-1, 6-2, 6-3, and 6-4

NOTE: For purposes of implementing TS 3.12.2, sampling locations will be modified
as required to reflect the findings of the land use census as described in
ODCM Section 51

6.2 Reporting Levels

TS 3.12.1. Action b. describes criteria for a Special Report to the NRC if levels of
plant-related radioactive material. when averaged over & calendar quarter, exceed the
prescribed levels of TS Table 3.121-2 The reporting levels are based on the design
objective doses of 10 CFR 50 Appendix | {i.e, the annual limits of TS 31112, 31122
and 3.11.23). In other words, levels of radioactive material in the respective sampling
medium equal to the prescribed reporting le' ;s are representative of potential annual
doses of 3 mrem, total body or 10 mrem, maximum organ from liquid pathways, or

5 mrem, total body, or 15 mrem maximum organ for the gaseous effluent pathway
These potential doses are modeled on the maximum individual exposure or
consumption rates of NRC Regulatory Guide 1108

The evaluation of potential doses should be based solely on radioactive material
resulting from plant operation. As stated in TS 3.12.1, Action b. the repon shall also
be submitted if radionuclides other than those in TS Table 312 1-2 are detected (and
are a result of plant effluents) and the potential dose exceeds the above annual
design objectives. The method described in ODCM Section 4 2.3 may be used for
assessing the potential dose and required regorting for radionuclides other than those
in TS Table 3.12.1-2

R ARMS - INFORMATION EERVICES ’= &w L8/ b /m{ﬁ’/"/
Date approved: 7/-;; /“-7& Release authorized by #Frwsg" 58 .
Change numbers incorporated _ LCR 89-200-ODM
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Interlaboratory Comparisen Program

A major objective of this program is to assist laboratories involved in environmental
radiation measurements to develop and maintain both an intralaboratory and an
interlaboratory Guality cc ntral program This is accomplished through an extensive
laborstory intercomparison study (‘cross-check”’) program involving environmental
media (milk, water, air, fooc, soil, and gases) and & variety of radionuclides with
activities &t or near environmental levels.

Simulated environmental samples contairing known amounts of one or more
radionucliges, are prepared and routinely distributed to all laboratories upon request
These laboratories perform the required analyses and return their data to the Quality
Assurance Branch of the Environmental Protection Agerncy (EPA). The EPA performs
statistical analysis and comparison with known values and ana.ytical values obtained
from other participating laboratories. A report and control chart are returned to each
participant. The program thus anables each laboratory 10 document the precision and
accuracy of its radiation data. identify instrument and procedural problems, and
compare its performance with that of other laboratories,

The environmental laboratory is required to participate in 8 Commissiz~~approved
Interlaboratory Comparison Program and to submit QA Program Progress cummary
Reports to Detrcit Edison on a bimonthly or quarterly basis These reports contain
summasry descriptions and performance data summaries on reference standards,
blank, blind, spiked, end duplicate analyses, as well as the USEPA and other
Laboratory Intercommission Programs, as applicable A summary or the
Interlaboratory Comparison Program results obtained is required to be included in the
Aanual Radiological Environmental Operating Report pursuant to Specitication 69 1.7

Participation in an approved Interlaboratory Comparison Program ensures that an
independent check on the precision and accuracy of the measusements of radioactive
material in environmental sample metrices is performed as part of the QA Program
for environmental monitoring in order to demonstrate that the results are valid for
the purpose of Section IV.B.2 of Appendix | to 10 CFR Part 50.

END OF SECTION 60
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TABLE 6 0-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
FERM| 2 SAMPLE LOCATIONS AND ASSOCIATED MEDIA

KEY
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TABLE 6 01
Radiologica! Environmenta! Monitoring Program, Fermi 2 Sample locations and Associated Media
Direct Radiation
Meteorological

Station Sector/Azimuth Distance from
Number Direction Reactor (Approx) Description Madia

NE /387 .3 mi Estrz) Beach Pole on Lakeshore. Direct Radiation
23 Poles S of Lakeview (Special Area)

NNE /227 . Tree at the Termination Brancho St (Special Direct Ragiation
Area)

n/g° , Pole, NW . ner of Swan Boat Club Fence Direct Radiation
(Speciat /' 23a)

NNW/337° . Site Boundary and Tol! Rd, on Site fence by Direct Racdiation
APl #2

Nw7313° ; Site Boundary and Tol) Ra, on Site Fence ry Direct Radiation
AFY #3

wnw /2939 : Pole, ME Cornar of Bridge over Toll Rg Direct Radiation

w/270° . Pole, behind Doty Farm, 7512 N Custer Ro Direct Racdiation
{Controt)

Nw 3050 i Pole. NE Corner of Dixie Hwy and Post Ro Direct Radiation

nNnw /3340 . Pole, NW Corner of Trombley and Swan View Ro Direct Radiation

NIEC : 3 Pote, S Side of Massarant - 2 Poles w Direct Radiation
of (hinavarra

NNE/23° - Pointe Mouillee - W Jefferson and Campau Oirect Radiation
Ris., Pole on SE Cormer of 8ridge

NNE /299 . Pointe Mouillee Game Area - Fileld Office, Pole Direct Radiation
near Tree, M Area of Parhing Lot

N/3s6"” - Labo and Dixie Hewy - Pole on SW Corner Direct Radiation
with Light

wnw 3370 t Labo and Brandon - Pole on SE Corner near KRR Direct Raciation

Nw/315° A Pole. behind Newport Post Cffice Direct Raciation
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Station
Number

T16

Y17

T8

19

124

Y25

TABLE 6.0
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Radiologice! Environmental Monitoring Program, Fermi 2 Sampie Locat jons and Associated Media

Mateorologicsal
Sector/Azimuth

Direction

wiw s 2837

wizne

wsw/247%

sw/236°

wsws267°

wsw/233°

s/172°

ssw/195°

Sw/225°

wsw/251°
wsw/ 259°

Sw/ 2289

sw/229°

wow/237°

wsws2a7°

Distance from
Reactsr {(Approx)

"

10.

10.

<«

= -

mi

i

mi

mi

mi

mi

mi

mi

mi

mi

Direct Radiation

Descript ion

Pcle, SE of war ang Post Ras

Pole, NE Corner of Nadeau and Lapran near
Mo i le Home Park

Pole, NE Corner of Mentel and Hurd

ist Pole £ of Fermi Siren on Waterwarks Ro,
NE corner of intersection - Sterling State
Jark Rg Entrance Drive/waterworks (in
Sterling State Park)

Pole. S Side of williams Rd - 8 Poles w of
Dixie Hwy (Special Area)

Pole, N Side of Pear) at Parkview
Beach (Special Area)

woodand
Pole, N Side of Pointe fux Peaux 2 Poles W of
Long - Site Soundary

Pole, S Sicde of Pointe Aux Pesux - 1 Pole w of
Huron nest to Vent Pipe - Site Bouncary

Fermi Gate along Pointe Aux Peaux Rd - on
Fence Post W of Gate - Site Boundary

Pole, Toll Ra - 13 Ppl=s S of Fermi Dr
Pole, Tol! Ro, € Poles S of Fermi Dr

Pole. NE Corner of McMillan and East Front St
{Special! Area)

Pole., SE Corner of Mortar Creek and
raPlaisance (Control)

Pole. € Side of S Dixie, ' Pole S of Albain
(Control)

Pule, Custer, St. Mary’'s Park forner of
Eim ant Monroe St, N Side, next
to River (Specia) Area)

Media

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Birect
Direct

Direct

Direct

Direct

Direct

Raniation

Radiation

Radiation

Raagiation

Raciiation

Racdiation

Facgiation

Raciation

Radiatrtion

Radiation
Ragiation

Radiation

Ractiation

Radiation

Radiation

Frequency
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TAMLE & O
Radiclogical Favirormental Monitoring Program, Termi 2 Sample Locations and Associated Media

Direct Radiation

Meteorological
Station Sector/Aximuth distances from
Numbe Direction Res~or (Rpprox) Description Meodia

T wsw/ 2559 2.6 mi 1st Pole W of Entrance Drive Mitton "Pat” Direct Radiation
Munson Recreat ional! Rese-ve - N Custer Rag
{Controt)

T32 wNw/ 295° 12.3 mi Pole. Corner of Stony Creek end Finzel Ros Direct Tadiation

133 Nw/317°9 9.2 mi Pole, W Side of Grafton Ra, 1 Pole N of Direct Radiation
aAsh/Gratton Intarsection

T3a NNwW/338° 9.7 mi Poie, £ Sicde of Port Creeak, 1 Pole S of Direct Radiation
wit1-Carieton Ro

Tas N/359° 6.9 mt Pole, S Sice of S Muren River Or scross from Direct Redietion
Race St (Special Area)

736 N/358° S 1 mi Pole, NE Corner of Gibraltar and Cani'l Ras Direct Radiation

Y37 NNE #21° 9 8 mi Pole, S Corner of Adams and Gibraltar {across Direct Radiation
from Humbug Marina)

Tas whw / 29a° 1.7 mi Residence - 6594 N Dixie Hwy. Dirsct Ragiation

139 ss178° 0.3 m SE Corner of Protected Area Fence {(PAF) Direct Racistion

T40 $7170° 0.2 mi Midway along OBR - PaF Direct Raciation

T8 SSE/161° 0.2 o Miguay between OBA anc¢ Shield wWall - PaF Dirsct Radiation

raz SSE/ 149 0.2 mi Midway along Shield wall - PAF Direct Ragiation

143 SEz131° 0.% mi Mids ¢y between Shield Wal! and Auwx Boilers - Direct Radiation
PAF

T2a FSE/ 1097 C.1 mi Opposite O55F Door - PAF Direct Radiation

Tas E/86° 0.1 mt NE Corner - PAF

ENE/BTO 0.2 mi NE Sige Barge Slip - on Fence Direct Radiation

o

c © © ©



oDCM-
Fage
TABLE 6. D1
Radiologica! Envirormental! Monitoring Program, Fermi 2 Sample Locations and Associated Media

Fish and Sediment

Meteorslogical
Station Sector /kzrimusth Distance from
Number Direction Reactor (Approx) Descript ion Media
SEDIMENTS
S-1 SSE/165° 0.9 mi Pointe Aux Peaux, Shoreline to S00 ft Lediment
offshore sighting directly to Land Base
warter Tower
5-2 E/B1° 0.2 mt Ferm! 2 Discharge. approx 200 ft offsh re Sediment
s-3 NE /39° Y1 omi Estral Beach, approx 200 ft offsnore, off Sedime: t
Horth shoreline where Swan Creek and Lake
Erie meet
S5-4 wSw/241° 3.0 mi Ingian Trails Community Beach Sediment
$-5 NNE 7 20° 1.7 mt DECo s Trenton Channe! Power Plant intake Sediment
area (Controi}
F18m
F-1 NNE /210 9.5 mi Ceteron Island (Controt) Figh
F-2 £/86° 0.4 mt Fermi 2 Discharge (approx 1200 ft offshorej Fish

=3 wsw/238° 4.8 mi Brest Bay Marina Area {Control) Fish

L
Revision
6.

0

0~

3
7

frequency

SA

SA

S5&

sa

SA

e

I
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TABLE 6.0

Raadiolog i cal Environmental Monitoring Program, fermi 72 Sample lLocations and Associated Maaia

Meteorologic ¥

Station Sector/Azimuth

Number Direction
-2 Hw /3199
w3 Nw/317"
M-7 whw/301°
M-8 whw 7 289°

* Grass taken in lieu of

Distance from
Reactor (Approx)

™4

res igence

milk samples

Milk/Grass

Description Media
Reaume Farm - 2705 E Labo Milhk
Yoas Farm - 3239 Newport Rd Mtk
wWebts Farm - 4262 Post Ro Sharans
Calder Dairy - 95334 Finzel Rd Milk/Grass

is caiculated critical receptor, but does not participate

in

frequency

M-Sm
L
L

M-5m

REMP [ ogram
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Radiologica! Environmental Monitoring Program, fFermi 2 Sample Locations and Associated Media

weteorological
Station SectorfAzimuth
Number Direction

DRINKING WATER

DW-1 $7172°

ow-2 N/RY

SURFACE WATER
SW-1 SSE/ 160

Sw-2 NNE 7 20°

SITE wWELLS

GwW-1 s/1715°
GW-2 ssw/208°
GW-3 sw/226°
Gw-4 wNw/299°

"7919(]
e “\ddv

b

18.

g .

o

Distance from
Reactor {Approx)

mi

mi

mi

mi

mi

mi

Water

Description

Monroe Water Station N Side of Pointe Aus
Peaun 1/2 Block W of Long Ra

Cetroir Weter Steation
14700 Moran Rd, Allen Park (Control)

Fermi 1 Faw Lake Water Intake Structure

DECo's Trenton Channe! Power Plant Intake
Strurture {(Screenhouse #1) (Contral)

Appros 100 ft W of Lake E-ie, EF-1 Pa:king tot
near gas fired peakers

4 fr S pf Pointe Ausx Peaux (PAP) Rd Fence
4827 ¢+ W of whare PAP crosses over Stoney
Point = Western Dike

187 ¥+ w of PAP Rd Gate,K 6 ft N of
PAP Rg Fence

42 ¥+ S of Langton Ry, 8 ¢ € of
Tol) Rt Fence

Media

Drinking Water

Drinking wWater

Surface Water

Surface wWater

Groundeatec

Groundwater

Groundwater

Grountwater

Freguency



o L7777 1 910Q
V30 addy

Station

Numbe r

API-Y

API-2

API-3

APl -8

2P1-5

TABLE 6.0

oDCcw-6.0
Revision 3

Page 6.0-10

Radiological Favironmental Bunitoring Program, Fermi 2 Sample locations and Associated Media

Meteorologica)
Sector /Azimuth
Dirvection
NE /397
NNw /3370
Nw/313°

w/270°

S/191°

Distance frow
Reactor {(Approx)
1.4 mi
0.6 mi
0.6 mi

14.2 mi

1.2 mi

Alr Particulate Alr lodine

Description

Estral Basach Pole on Lakeshore, '8 Poles S of
Lakeview (Near«s .t Community with highest x/Q)

Site Boundry and Toll! Road, on Site Fence by
-4

Site Boundry and Yol! Rozaa, on Site Fence by
-5

Pole, behing Doty Farm - 7512 N Custer Roasd
{(Contral)

Torner of Erie St ang Pointe Aux Peauv Rdas

Media

Radioiodine
Particulates

Radioiodine
Particulates

Radioiodine
Particulates

Ragdioicdine
Particulates

Radioingine
FParticulates

Freqguency

fg8 &8 st =1



Station

Numbhe

FP-1

FP-3

FP-

ot

FP-6

J81e(
273 |Addy

0

TABLE 6.0

oDCM-6 .0
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Radiological Environmenta)l Monitoring Progroam, Fermi 2 Sample Locations and Associated Media

Meteorological

Se-tor/Azrimuth
Direction
NNE/21°
NNE /129

NNE /199

wNw 7 290°

Distance from

Reactor (Approx)

3.9 mi

4. 5 mi

14 .5 mi

fFood Products

Description

Turnpike Highway

6441 Brancheau

B200 Geirman (Control)

Matia Freguency

Food Products ™ (when
available)

Food Progucts M (when
available)

Food Products M (when
avallable)

Food Products M (when
avaliable)



7] 1Addy

06/ /11330(

TABLE 6.0

oDCM-¢ 0 s
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Radiological Environmental Monitoring Program, Fermi 2 Sample Ltocations and Associated Media

Land Use Census

Meteorological Distance from
Sector Peactor (Approx) Descr ipt ion
NE 1.1 mi 67601 Lakeshoie
NNE 1.1 mi 6500 Branchaau
N 1.1 omi 6200 Blanchett
NN 1.1 mé S701 Post
NW 1.1 mi 6577 Lerounx
wWNW 0.7 mi 620C Langton
w 1.1 mi 800 Yoli
wWSw 1.6 mt 4771 Pointe Aux Peaux
W 1.1 mi 4981 Pointe Aux Peaux
SSw 1.0 mi S820 Pointe Aux Peaux
5 1.0 mi 4834 tong
ESE-SSE Lake Erie
NOTE: These locations have been igentified as the closes? resigences in the most

recent Land Use (eansus



TABLE 6.0

Radiclogical Environmentsl Moniter ing Progrom : 1 Sample Locations and Assod inted Media

Water

Metecrlogical
Sectoer/Azimuth Histance from

Direction Roeacror {(anprox Descript ion Freaqguency




31eQ

227) [ Addy

~‘,

Station
Numbe

South

Lagoon

Reactor
Cnanne !

Swan
Creek

0DCM-6.0
Revision 2
Page & 0-14

TABLE 6.0-2

Radiological Environmental Monitoring Program, Fermi 1 Saaple Locations and Associaced Madia

Sediments

Meteorlogics!l

Sector/Azimuth Distance from

Direction Reactor (anprox) Description Media fregquency
s/ 190° 0.5 mi Shore! ne behind fuel! oil storage tank Sediment SA
n/0° 0.4 mi Area where overflow cana! meets Swan (reek Seaiment 58
N/w/56° 1.9 mi Area below Dridge N. of Dixie Hwy. and Swan

Creek Rd., (public access area) Sedimant SA
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- Nuclear Production - Fermi 2 ODCM-APP-A

Ottsite Dose Calculation Manual Revision &
Page A1

APPENDIX A' TECHNICAL BASIS FOR EFFECTIVE DOSE FACTORS
LIQUID EFFLUENT RELEASES

Overview

To simplify the dose calculation process, it is conservative to identity a controlling.
dose-significant radionuclive and to use its dose conversion factor in the dose calculations
Using the total release (ie. the cumulative activity of all radionuciides) and this single dose
conversion factor as inputs to a one-step dose assessment yields & dose calculation method
which is both simple and conservative

Fermi 2 does not have a large data base Of previous relesses of radioactive liquid effluents
upon which to base the determination of the controliing, dose-significant isotope  The
Formi 2 FSAR, Table 11.2-9 presents the estimated annual releases from liquid etfiuents as
calculated using the NRC GALE computer code. (NUREC~0016, Revision 1) Site specific dose
conversion factors (Ag) tromm ODCM Table 20-1 were multiplied by the FSAR estimated
annua' relesse quantity 1o determine @ relative dose significence Table B-1 presents the
results of this relstive dose evaluation

Because Cs-134 is the controlling nuclide for the total body dose and has the highest dose
conversion factor among the nuclides evaiuated for that dose, the use of its dose
conversion fector in the simplitiad dose sssessment method for evaluating the tota) body
tiose is gemonstrably conservative.

Selection of the appropriate dose conversion factor for the maximum organ dose is not 50
straightforward. Inspection of Table A-) shows that the thyroi¢ dose is the controlling
orgen dose, and it follows that the lodines are the controlling radionuclides However, this
identification is based upon the FSAR estimate of annual ‘eleases To be adequately
conservative when using this simplified method, it is appropriate to select the largest vose
conversion factor from among &ll the radionuclides evaluated to assure that offsite doses
are not mistakenly underestimated

For the FSAR Table 11.2-9 isotopes evaluated, there are 8 few radionuclides with a higher
dose conversion factor than =123 for the thyroid dose Further inspection of Table B-1
shows that P-32 is the major contributor to the dose to the bone which 1§ the second
highest organ dose P-32 has & high dose conversion factor (139 £ + 06 mrem/hr

per uCi/mi) and would provide additional conservatism if used as the simplifying dose
__nversion factor However analysis for P=32 is not required P-32 decays by beta
erniss on without any accompanying cheracteristic gammas

Use of the P-32 dose conversion factor is therefc e inappropriate The ne-t largest dose
conversion factor of the evaluated radionuclides 1s Cs~-134 for the dose tc the liver at

708 & + 05 mrem/hr per uCl/ml. (The gose to the liver is the third large,t organ dose) As
Cs~134 is easily measured with gamma spectroscopy, has a long halt-1fe. and a high drgan
dose conversion factor, it (s used as the controliing radionuclide for the simplified maxitnum

organ dose assessment
/-2-;‘;7 f:;” y/d /‘
: a = Cr : ’ . ' é“(,l‘{‘ )
Uate approved //-7 /-“/C) _Release authorized by 27 x .M -, ”
/

Change numbers incorporated _ LCR 89-200-0DM o -
DSN Rev_ 3 Date

DTC  TMPLAN ) File 171502 ~___Recipient_

Appv! Euf( i
Date /¢ e
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APPENDIX B: TECHNICAL BASIS FOR EFFECTIVE DOSE FACTORS
GAS‘(\US RADWASTE HH\:[N‘b

Overview
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Mett = L (M« 1)
(B-3)
where
Metf = the effective air dose factor ,guo to gamma emissions from el noble gases
released (mrad/yr per uCi/m~, etfective)
M = the sir dose factor due to gamma emissions from each noble ges radionuciide |
released (mrad/yr per uCi/m~ from Table 3-3)
Nett = ) (Nj» )
(B-4)
where
Nett = the effective air dose ioctovfuo to bets emissions from all noble gases
relesased (mrad/yr per uCi/m”, effective)
N, = the air dose factor due 10 bgta emissions from esch noble gas radionuclhide |

released (mrad/yr per uCi/m”, from Table 3-3)

Normally, past radioactive effluent data would be used for the determination of the etfective
dose factors. Fermi 2. however, does not have a sutficient operating history at or near full
power to provide a reasonable date base for determinaiion of the typical radionuchde
distribution in gaseous effiuents. Therefore the FSAR estimate of redionuciide
concentrations 8t the site boundary 18 used as the Initial typical distribution The effective
dote factors derived from this distribution are presented in Table B~

Application

To provide an additional degree of conservatism, a factor of 20 is introduced into the dose
calculation when the effective dose factor is used This conservatism provides additional
assurance that the evaluation of doses by the use of a single effective dose factor will not
significantly underestimate any actual doses in the environment

For evaluating compliance with the dose limits of Technical Specification 311 2.2 the
following s.:nplified equations may be used

D, = 20+317E - 08+ X/Q+Mgy+ , 0

' (8-5)
and

Dy = 204317 - 08+ X/0 ¢ Nyt * 1 0

/ (B-6)
where.
D = air dose due to gamma emissions for the cumulative release of all

4 noble gases (mrad)

D = air dose due to beta emissions for the cumulative release of all noble
/3 gases (mrad)

Appvl
Date /&, /6.
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TABLE B

Ettective Dose Factors Noble Gas Effiluents

v

ot | Body Skin Dose Gamma Ar Beta Alr
Do:e Factor Factor Dose Factor Dose Factor
isotope Fractiona!l® Kett (L1 TM g4y Mgt Nett
Abundance (mrem/yr per mrem/yl per (mrad/yr per (mrad/yL pet
wCli e uCi m?) uCi/m 1t Si/m*
Kr-8t « 1.2E+0; 2 BE+0; 2E+D; 20k +(
Kr- 8t ' 1 66 1 4E 1 760 2 OE+
Kr~8t 004 5 BE+Q. ' BE+ 0 €& 1E+0;
Ke- 89 ¢ | OF 4 1 76 +( £ +Q 6 4E+0:
re=1 D67 2 DE+D; 47k+0; 2 AE+( OF +(
X ¢ 00 36k~  OF + | Bk +( 4 HE+(
> . 2 BE+D 2 BE+0; F+0 2 56+0
X ¢ t 6.28+02 1 OF «( € 4k +0; ke
TOTA 2. 6E+D2 4 6E+( 2 7€+0
Rad & distribut #s presented ir M Table jerived f Fe FSAP
Sect Table § Kr-9 K X ¢ } Br X e £ have hee (T ¢ f the
IFSAR distribut pecsuse of short half-lives and subsé ent gecay aun eny ente
trensport. Kr=g X Im. and Xe have been e ed because of the ¢ ¢
fract phUNQE ¢
END
ADpPv




APPEND




L T e S T Sy
y .
Erivent Relense Repon

Fabruary 188D
Page 14

10 SOLID WASTE AND IRRADIATED FUEL BMIPMENTS

A Bolid waste Bhipped Otsie for buris! or gisposs! (not irradisted fus!)

Tontainer T month kst Tota)
1. Type of Waste Volume Unit __pericd Error %
o Spent resing, fiter sludges, m? 8.50E+01 425
evaporstor bottoms etc Curies  ~4208+00 .  32%
b D« compressible waste, m? 427600 \ 25
contaninated eguipment etc Curies _ 118E+00 225
€. frrpdisted components
control rods, etc 0
g Other 0 \
2. Estimate of major huclige composition (by type of waste) \
\
8 Spent rasing, Kiter sludges. evaporator bottoms, et ¥
Percent of 4.29E402
»~ clide Total Activity Curies
Cr-81 408 176E+02
Mn-54 76 S27E+00
Fo-55 208 BVIEDY
Co-58 82 38360
Co-80 64 2.31E+00
Fe-58 30 1.28E+0"
In-65 8.2 2 64E+0"
-3 <01 28BE-02
C-14 08 216E+00
r-05 <0 1.38E-02
Be- 13N ap 210E+0"
Ce-144 2% 1.0BE«DY
Sr-80 <01 0 79E-04
Ni-83 01 4.20E-0

Co-137 <01 8.26£-02



