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Additional Deficiency 2
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equivalent curries ran
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actually released,
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dose factors of the radionuc

principal part of the methodology to determing setpoints and annual

O give an accurate representation of the effect of the mixture of

ne licensee uses "equivalent curies identified in the ODCM, 25 a

release
mits for liquid and gaseous effluents If determined correctly,
be & useful device for simplifying some calculations

OwWever, equivalent curies as defined in the PBNP OOCM are very inaccurate

nuclides
eyuivalent curies should be calculated using (a) the
alf-lives of al) radionuc)ides (to allow for decay in transmit); (b) the
accumuiation factor (for liquig effluents); (c) the stable élement
ransfer factors (for gaseous effluents); (d) the inhalation or ingestion
'des; and (e) the pathway from rolease to the
vidual for whom the dose is being calculated (1.e., a complete dose

1
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caicuiation should be done for each racionuciide and pathway) The
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ragiolodines, and parti
gases or 1odines)
offsite dose commitment limits fro

cer calculate lent { Lo antc
ensee caicuiates equivaient curies US""\' oniy the

ingestion dose factors

eases of rad pactive materials in gaseous effluent

$ of For releases of
oactTve materials 1n gaseous effiuents, the ODCM for PBP spectfies
quivalent curife release )imits separately for noble gases, tritium,
culates (radionuc)ides other than tritium, noble
The effectiveness of iLhese release limits to prevent
Om Deing exceeded is discussed be)ow
ﬁfg'g‘gfstfglggfgf The equivalent curie noble gas release limit wi)
permit release of enough Kr-83m to give an annval skin dose of 2810

mrem or enough Kr-8% to give an annua) skin dose of 1150 mrem. The

most significant of these is Kr-85. which accounted for 7X of noble

gas releases during 1985 and 1986, The above results demonstrate the
problems with the cquivalent curie procedure as used at PBNP, although
Lhese extreme cases are not likely to occur. A calculation was
performed scaling the noble gas releases for 1985 and 1986 to the
equivalent curie release limit. and using a X/Q that gives 10 mrem to
the total body at the release )imits. The doses obtained from this
circulation were 20.2 mrem tota) skin dose, 12.6 mrad beta air dose,

15 mrad gamma air dose, and the expected 10 mrem total body dose

Results from this calculation may be fairly representative of results
which will be obtained in practice under norma! operating conditions
However, if the equivalent curie methodology 1s retained, a release
limit based on the skin dote 1imit should be determined and the lower

of this or the present 1imit should be used to ensure that the technica)
specification dose 1imits are not exceeded.

Tritium releases. The equivalent curie release limit for tritium in

gaseous effluents is straightforward, since only & single radionuc)ide
1s involved Calculations show that the annual dose commitment to the
thyroid of an infant from H=3 is 7 mrem ot the release )imit of

29,400 C1. The release limit for H-3 should be reduced, since it is
now s0 high that it can never be reached and, assuming releases at the
present 1imit, adds significantly to the maxicum calculated doses.
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Rad 2iodine rg]o!g!$. The equivalent curie radiofodine release limits
should be conservetive, since the fodine fsotope with the longest half-
1ife is used as the reference fsotope and the bioaccumulation factor,
the stable element transfer factor, and the dose pathways are the same
for al1 fsotopes. However, a complete dose calculation using the 1odine
releases in gaseous effluents for 1985 and 1986 scaled to the equivalent
curie release 1imit gives a dose of 30 mrem to the thyroid of an infant,
equal the organ dose 1imit., The calculated dose is 33.8 mrem if the
release is assumed to consist entirely of I-131. This calculation
depends on the fraction of time the milk animals are on pasture and the
fraction of feed that is pasture grass while the animals are on pasture.
The values used in the present calculations were one-half the time on
pasture and one-half of the feed from pasture while on pasture, inferred
from the values in Section 6.3.8.3 of the ODCM. If these fractions are
smaller than the correct values, the equivalent curie 1imit for
radiofodines 1n gaseous effluents should be reduced appropriately,

Particular releases. A complete calculation using particulate releases

rom to i§gi scaled to the equivalent curie limit gives a maximum
organ dose of 9.9 mrem to an infant's liver. A calculation assuming
Co=60 at the equivalent curie limit gives a maximum dose of 13.9 mrem to
the total body of a child, mainly via the ground plane pathway.

A complete calculation of offsite doses using all releases of radioactive
material in gaseous effluents released during 1985 and 1986 scaled to the
applicable equivalent curie limits gives a dose commitment of 38 mrem to the
thyroid of an infant. A calculation using H=3, I+131, and Co=60 at the
equivalent curie Timits gives a dose commitment of 54.4 mrem to the thyroid
of an infant. The contributions were 7.1 mrem from H-3 (mainly via the
cow=milk pathway), 33.8 mrem from 1131 (mainly via the cow=milk pathway),
and 13.5 mrem from Co-60 (mainly via the ground plane pathway). If the
equivalent curie methodology is retained, the release limits should be
reduced so the sum of these three =uii.ributions is less than or equa) to

30 mrem.

Radioactive materials in liguid ’fqugnts. For radiocactive materials in
Tiquid effluents, the specifies separate equivalent curie release limits
for tritium, radioiodines, and "others" (radionuclides other than tritium,
noble gases, or fodines). Calculations of doseg due to liquid effluents
were performed using a dilution flow of 1566 ft /sec (the value from an NRC
informal communication), an additiona) dilutinsre, factor of 100 for water
consumption, and an additional dilution factee of 1.0 (as specified in
NUREG=0133) iar the fish consumption pathway. 3caling the actual releases
to the equivelent curie 1imits gives 19.8 mrem to a teen's liver compared to
the Timit of 20 mrem. If a release at the equivalent curie 1imit consists
entirely of Cs-137 (or C5-134), doses of 28.1 mrem to a teen's liver and
13.5 mrem co an adult's total body are calculated. These are 141% and 225%
of the technical specification 1imits.
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It s recommended that the licensee use the additiona) dilution factor of 1.0
recommended by NUREG-0133. This, combined with a circulating water flow of
1566 ft?/sec, would require the release limits for "other" radionuc)ides to
be reduced to approximately 42 (f1.e., 94.7/2.25) equivalent curies of Co-60
to ensure that the total body dose design objective is not exceeded.

Previous Deficiency 1.

The review of ODCM Revision 1 states, "Ir Section 3.5, 1t is not clear how the
mix of radionuclides in the calibration source used to determine the
calibration constant for the liquid effluent monitors is representative of the
mix of nuclides in the actual release...." The licensee's response identified
partially decayed primary coolant from the refueling water storage tank as the
radionuclide source currently used to calibrate the 11quid effiuent monitors.
It 1s reasonable to expect the radioactivity in this tank to be primarily due
to long=lived radionuclides such as Co=60 and Cs=137. Therefore, it does not
seem reasonable to expect the radionuclide mixture in a calibration source
from this tank to be representative of the mixture in liquids released, which
in recent years have been dominated by short-lived radionuc)ides such as Na-24
and the radiofodines. The calibration source for the monitor should be
representative of the radioactive liquids released. However, calibration with
& source consisting of the long=lived radionuclides &nd then monitoring
releases consisting of 50% Na-24 appears conservative. If the monitors are
not calibrated using a source representative of the aixtures released, the
calibration methodology should be justified in the ODCM,

Previous Deficiency 2.

The review of ODCM Revision 1 stated, "In Section 3.0 of the OUCM, there is no
provision or consideration of simultaneous releases from each of the four
gaseous release points when determining the alarm trip setpoints for the noble
488 monitors." The licensee's response included a fairly complete discussion
to the control of releases frem the four monitored release points, oxp)aining
why 1t is not reasonable to expect releases to be high enough to cause the MPC
limit of 10 CFR Part 20 to be exceeded. The setpoints of the monftors should be
fdentified in the ODCM. However, this is not absolutely essential if the
ducument identified in the ODCM, "PBNP RMS Alarm Setpoint and Response Book,"
as containing details concerning the alert and alarm and trip setpoints 1s
available for review.

Previous Deficiency 3.

The review of ODCM Revision 1 states, "In Section 3.5, it is not clear how the
mix of radionuc)ides in the calibration source used to determine the
calibration constant for the gaseous effluent monitors is representative of
the mix of nuclides in the actual release...." The licensee's response
identified "a radicactive coolant gas obtained from the Letdown Gas Stripper
System" as the calibration source. The response also states, "The gas sample
obtained is considered representative of the rnuc)ide mix at those gesecus




.s.

monitors having control function (fsclation or termination of release)."
Figure 2-2 1n the ODCM shows the gas decay tanks exhausting through the
Buxiliary Building Vent, The gas decay tanks would be expected to release
higher fractions of long«lived radionuc)ides than are present in the letdown
system, The licensee's response states that releases from these tanks are
controlled to produce a smal) fraction of the MPC 1imits, If gases from the
letdown system are used to calibrate the effluent monitors, the ODCM should
specify the maximum release rate from the gas decay tanks and the limits on
other release rates should take into account the maximum release rate from
the tanks,

Previous Deficlency §.

Concerning doses due to liquid effluents, the review of ODCM Revision 1
states, "In Section 4,3,B,1, 1t 1s not clear why the total body and not the
thyroid 1s the limiting organ for the radioiodines." The licensee's response
and additions in ODCM Revision 3 clarify the mocnins of Section 4,.3,B.1
somewhat, However, the Togic used 15 o 1fficult to follow, since the dose

(to the adult whole body) that 1s defined as limiting 1s not the dose that
approaches the technical specification limit 1f radiotiodines are released

at the equivalent curie limit, Exact references for data (such as calculated
releases and calculated doses) used to determine equivalent curie release
1imits should be given in the ODCM, The terminology and explanations in this
sectfon could be improved. The limits obtained by the methodology appear to
control the offsite doses received to within the required limits with an
additinnal dilution factor of § used for the fish consumption pathway.
However, these 1imits should be reduced a&s recommended in "Additiona)
Deficiency 2" above so the calculated doses are within the technical
specification 1imits for an additional dilution factor of 1.

Previous Deficiency 6.

Concerning release 1imits for liquid effluents, the review of ODCM Revision 1
states, "In Section 4,3,B,., 1t {s not clear why the total body and not the
liver 1s the limiting organ for tritium and other particulates, 1.e., Cs-134
and Cs-137." The licensee's response discusses how the oquiva‘nnt curie
1iinfts are determined. Mest of this discussion has been added to the ODCM
in Revisfon 3. The discussion of this identified deficiency appears more
lcgical than that given for Previous Deficiency & above, but the methodology
fs stil) confus1n$ and an effort should be made to clarify the discussion.
Exact raferences for all data (such as calculated releases and calculated
doses) used to determine equivalent curie limits should be included in the
ODCM, Complete calculations show the release limits for Vigquid effluents
are too high, They should be reduced to 1imit the calculated doses to the
technical specification 1imits when an additional dilution factor of 1 s
used for the fish pathway. See Additional Deficiency 1 and Additional
Deficiency 2 above for more complete discussions,



Previous Deficiency

The review of ODCM Revision

states, "In Sectfon 5.2, 1t 1s not clear how
t"t

individual curie releases for tritium, redfotodines, and others are
combined to ensure the dose 1imit 1§ not exceeded,.,." Section 5.2 pertains
to Timits on the releeses of radicactive material in 11quid effluents, 1In
response to this deficiency, the Yicensee discussed the methodology to
determine the release 1imits in terms of equivalent curies, but did not
really explain the logic. The methodology 1s st11] confusing., and the

. . | r
grming Dy

and logic should be clarified. Recommendations for setting
release 1imits to ensure the offsite dose design objectives are not
veded are given T Additiunal Deficiency | and Additional Deficiency

[ 4

3

us_Veficiency 9,

The review of ODCM Revision 1 states, "In Section 6.3, 1t 1s not clear how
the individual curies released for tritium, radiciodines and others are
Combined to ensure the dose limit 1s not exCeeded...." Section 5.3 perteéins
to 1imits on the releases of radicactive material in gaseous effluents., In
response to this deficiency, the licensee discussed the methodology to
determine the release limits in terms of equivalent curies, but did not

ly explain the logic, The method used in this section to determine the

alent curie 1imit for particulates 1s more confusing than that for
or the various groups of radionuclides in liquid effluents, The

factor for each radfonuclide 1s obtained by dividing the highest
factor for that radionuc)ide by the GI-LL! dose ingestion
«60. The methodology ‘s stil) confusing, and the terminglog
and logic should be clarified. Exact references for all data (such as
calculated releases and calculated dos2s) used to determine release
Timits in terms of equivalent curies should be included in the ODCM.
Recommendations for setting release 1imits to ensure that offsite dose

1imits are not exceeded are given in Additional Deficiency 2 above.

A change should be made in Section 6.3.0 to prevent missing some non-trivial
cuse contributions, In this section the licensee identifies by implication
that the highest dose due to releases of particulates in gaseous effluents

s 1ikely to be obtained via the inhalation pathway, Higher doses are often
calculated via the cow-milk, vegetation, and ground plane pathways., Section
6.3.d should be changed to reflect this fact.
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The best solutfon to the problem of ensuring that releases of radicactive
materials in gaseous and 'iquid effluents are within the 1imits of 10 CFR
Part 20 and 10 CFR Part 50, as required by the PENP technica) specifications,
would be to revise the ODCM to require accurate calculations of the offsite
doses and dose rates, HMowever, studies of "worst case" mixtures of
radfonuclides 1n effluents show that the equivalent curie methodology used in
ODCM Revision 3 will provide the means of keeping releases within the release
Timits 1f the following changes are made to the ODCM,

1. The additiona’ dilutfon factor for the fish pathway should be changed
from 5 to 1, For douse calculations, this factor should be applied to
the total 11quid release (within one-fourih mile from the release) from
the zlant, ?For resolution of Additional Deficiency 1 and Previous
Deficiency 7).

2. A noble gas equivalent curie release 1imit should be specified to limit
the skin dose as well as the total body dose. (Additional Deficiency 2
and Previous Deficiency 7),

3. The release limit for H-3 should be reduced to a more reascnable value
since 1t contributes sign1f1cunt1y to severa) maximum calculated doses.
(Additional Deficiency 2 and Previous Deficiency 7),

4. The release 1imits for radiotodines and particulates should be reduced
SO that, combined with the reduction in the H-3 release limit
recommended in 3 above, the maximum offsite organ dose due the gaseous
efflvents 15 reduced from 54.4 mrem to 30 mrem. (Additiona! De iciency 2
and Previous Deficiency 7).,

5. Release rate limits for "other" radfonuc)ides in Tiquid effluents should
be reduced to compensate for the reduction to 1 of the additional
dilution factor for the fish gathuay. This will require reductior of
the equivilent curfe release 1imit to about 55% of its present value,
(Additfonal Deficiency 2 and Previous Deficiency 7).

6. The use of a mixture of relatively 1on?-11v0d radionuc) ides to calibrate
the Tiquid effluent monitor, which monitors a mixture of shorter-lived
radfonuclides, should be justified. (Previous Deficiency 1).

7. The ODCM should include more information concerning setpoints of the
four gaseous effluent monitors or a more complete statement of the
availability of the "PBNP PMS Alarm Setpoint and Response Book."
(Previous Deficiency 2).

8., Specific release rate 1imits should be given for gaseous releases whose
mixture of nuclides does not correspond to the mixture used to calibrate
the monitors; e.g., releases from the gas decay tanks. (Previous
Deficiency 3).
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Exact references tor data (such as calculated releases and calculated
doses) used to establish equivalent curie release 1imits shou'ld be
adde. to the ODCM, (Previous Deficiencies 5 and 6),

The manua! dose calculation instructions in Section 6.3.d should require
caleulation of doses via to the cowsmilk, vegetation, and ground plane
pathways, (Previous Deficiency 9).
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December 8, 1988

Mr. Wayne Meinke

Radiation Protection Branch

Mail Stop 22023

U. §. Nuclear Regulatory Commission
Wathington, D, C. 20555

REVIEW OF POINT BEACH RESPONSE TO ODCM REVISION )} REVIEW - SIM-134.88
Dear Mr. Meinke:

Attachment 1 contains our review of the Wisconsin Electric Power Company (WE)
responces to the questions listed in the review of ODCM Revision 1, inc)uded
as Appendix D of the Technical Evaluation Report prepared by EGAG Idaho
(EGG-PHY-7572) dated March 1988. A Safety Evaluation (SER) and Appendix D of
the TER were transmitted to WE as enclosures to a letter from D. H. Wagner
(NRC) to C. W, Fay (WE) dated May )2, 1988 and revisions to the ODCM and
Environmental Manual were requested. Attachment 2 {s a copy of the wf
responses transmitted to the NRC by a letter from C. ¥W. Fay (WE) to Document
Control Desk (NRC) dated October 6, 1988, included for easy reference.

The main problems remaining in the ODCM concern: (&) the method of
calculating the equivalent curfes used to determine monitor setpoints and
radionuclide release limits; and (b) the use of calibration standards not
reasonably certain to correspond to the radionuc)ide mix boing released. The
most reasonable resolution of these problems would appear to be for the
Licensee to commit to; (a) determine release Yimits on the basis of dose
calculations using the radionuclide distribution fn the radicactive materia)
being released, and (b) use actual samples of the radioactive materials being
released as calibration standards. This would require a significant revision
of the ODCM. However, {1t does seem that as a minimum the calculation of
equivalent curies should include the bioaccumulation factors or stable
element transfer factors as appropriate, and that the ODCM demonstrate that
the radionuclide mixes in the calibration sources are reasonably similar to
the mixes in the radicactive materials being released. (This review was done
by T. E. Young.)

Yery truly yours,

F. B. Simpson
Nuclear 3ciences

Attachments:
As stated

7 A f/ )
(,"Q EGeG e PO Box 16285  [deho Falls, 1D 83416 %[7 (y##ééui



Attachment |
SIM- B8
Page |

Evaluation of the PBNP Response - the ODCM Revisfon | Review

Severa) of the Licensee’s responses to questions rafsed in the Technica)
Evaluatfon Report (TER) transmitted to Wisconsin Elactric Power Company
(WE) as an attachment to the letter from D. H. Wagner (NRC) 10 C. ¥W. Fay
(WE) dated May 12, 1988 are related to the use of "equivalent curies® n
tha methodologies of the ODCK. During the review of these responses some
apparent problems were noted concerning the use of oguiva!oat curies as
defined in the Licensee’s ODCM. These problems are discussed in this
introductory paragraph, which will be referred to {n discussions of
indfvidual responses below,

The problems noted are:

1. The Licensee’s method of calculating equivalent curfes appears to be
incomplete. As defined in the ODCM the number of equivalent curies
due to a particular radfonuciide 1s a function of onlz the number of
curfes released and the dose factors from Regulatory Guide 1.109.
However, 1t 1s essentfal that the calculations of equivalent curies
incTude bicaccumulation factors (for aquatic food gathuc{s) or
stable element transfer factors (for vegetable/sot), milk, and meat
pathways) unless all radionuc){des being considered are fsotopes of
the same element. Faflure to use these factors could result in
releases giving dose commitments much greater than intended.

2. For any application in which transport time to an individual s
used, the half-11fe of each radionuc)ide should be considered in the
calculation of equivalent curies. However, {f the reference
radionuclide has the longest half-1ife of any considered, or if all
half-1ives are long compared to the transit time from releass to the
individual, a conservative (or acceptably realistic) dose estimate

can be made using equivalent curfes calculated without using the
half-1ives.

3. The Licensee’s equivalent curie Yimits appear to be based on the
calculated releases given in Agpendix I of the Point Beach Nuclear
Plant (PBNP) Updated FSAR (USAR)., The distributions of
radfonuclides in these calculated releases do not consistently
represent the distributions in recent releases. Therefore, it is
questionable {f the Timits established are always applicable to
current releases, since not all the nocossar{ factors (See Item )
above) are used in the calculation of equivalent curfes.

4, It does not cpgear to be correct to use the total body dose factors
for all equivalent curie calculations., One case where this would
not be approgriato would be a sftuation in which 1iquid releases
contained a ar?o component of Co-60, for which the GI-LLI dose
factor 15 8.5 times the total body dose factor, so the organ dose
Timit could be exceeded without exceeding the total body dose
Timit. A more complete study of this problem may be necessary,
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(1) In Section 3.5, it 1s not clear how the wix of nuclides in
the cel.bration sovrce used to determine the calibration
constant for the liquid effluent monitors 1s representative
cf the mix of ruclides in the actual release., It is this
mix of radionuclices that are equated to ar equivalent
concentration of Co~60, If the calibration source is
cotained via 8 well mixed grab sample of the radvaste
intended for release, then it would be representative,

RESPONSE 2
The calibration of the liquid effluent monitors is done in
sccordance with the appropriate HP calibration procedure

as stated in Section J.5 of the ODCM, Because the HP cali~
bration procedure addresses this item, it is not included

in the ODCM, The procedure i1dentifies the liquid radio~
nuclide source to be used for calibrating the monitors, *
Currently, partially decayed primary coolant obtained from
the refueling water storage tank is used, The isctopic
composition of the liquid is determined by gamma isotopic
analysis., Liquid effluents could result from either primary
System sources or waste stream sources., We believe that
either category is appropriate for the standard mix,
elthough & primary system mix pay exhibit somevhat less
variation from time to time.

/\_/\/\/\/\/\_/\/

(1) The Licensee’s response to question (1) tdentifies partially decqyed
primary coolant from the refueling water storage tank as the
radionuclide source currently used to calibrate the 14quid effluent
monftors. It fs reasonable to expect the radfoactivity in this tank
to be primarily due to long-11ved radionuc)ides such as Co-60 and
Cs-137. Therefore, ft does not seem reasonable to expect &
calibration soirce from this tank to be representative of 11quids
released, whici ‘n recent years have been dominated by short-11ved
radionuciidos such as Na-24 and the radiofodines. The calibration
source should be representative of the radioactive Tiquids released.

]

Release 1imits are expressed in terms of "equivalent curfes® of

Co-60. The comments in the introductory paragraph apply to the
methodology related to this response.

.1.



(2)

(2) in Section ).0 of the ODCM, there (s no provision or
consideration of simultaneous releases from each of the four
gaseous release points when determining the slarm trip
setpoints for the noble gas monitors,

RESPONSE

fimultanecus elevated releases from each of the four gésecus
relesse points at PENP are not considered when determining
d.arm setpoints because no set of credible operating circum~
stances (other than accidents inve'ving sultiple failures)
can be 1dentified which would cause simultaneous elevated
relesses at all four release points,

Ir. 4ddition to the siarm setpointe, esch release point
monitor has an alert setpoint, The alert setpoint is set at
approximately two times the steady-state reading for each
monitor. The alert setpoint provides an earl warning of
changing plant radiological conditions, and PBNP procedures
then require increased surveillance of the indicated system,

To further reduce the possibility of simultaneous elevated
multiple releases, monitors utilized on the Avxiliary
Building Exhaust Vent and Unit 1 and Unit 2 Purge Exhaust
Vents have control functions associated with the release
path to isolate or reduce releases. The Unit 1 and Unit 2
Purge Exhaust Vent monitors will cause containment venti-
lation 1solation upon rocoxft of an alarm trip setpoint,
Exceeding the Auxiliary Building Exhaust Vent monitor alarm
setpoint will ceuse the gas release valve to shut and shifts
the Auxaliary Building exhaust to be routed through charcoal
filters in addition to the normal roughing and HEPA filters,

Other factors add to the conservatisms: containments are
never purged at power; gas decay tank releases are proce~
durally limited to & small fraction of MPC by flow rate
control; and, as a practical matter, a number of the slarm
points are set well below MPC due to instrument design,
Hence as a practical matter, it is not credible for all four
release points to operate at levels which would be just
under 4 MPC in total, and the issue need not be explicitly
addressed in the ODCM.
S ——

Both the statement in the review TER and the Licensee’s response to

It may seem to {mply that releases of radioactive materia) are

acceptable up to four times the MPC sroc’fiod in 10 CFR 20. Releases

must be Timited to the MPC 1imits of 0 CFR 20, a fact which was

probably assumed by both the reviewer and the Licensee. The

Licensee’s response indicates that administrative controls are ¢sed

to prevent the MPC Vimits from being exceeded by simu)atneous

releases. It {s recommended that assurance that the offsite MPC

1imit will not be exceeded should be made specific by including a

staiement In the ODCM comparable to the ex anation in the response;

f.e.. & statement to the effect that at al Limes adminfstrative

contre'e are used to prevent simultaneous relc.ses that would result

‘n exceading the 10 CFR 20 MPC Vimits, An alternative would be to

specify alarn-triy setpoints for the Unit | Purge, the Unit 2 Purge,

the Auxiliary But ding Exhaust, and the Drummin Ares Vent that

correspond to fractions (totaling Yess than 1.0) of the release rate

Timft., With a commitment to some such additfon the Licensee's

response would be considered acceptable,



() In Section 3.8, (it 19 not clear how the mix of nuelides (n
the calabration sovurce veed to determine the calibration
constant for the gaseous effluent monitors is representative
of the mix of nuclides in the actual relesse., It I8 this
mix of radionvclides that are equated to an eguivalent
concentration of Xe+1)).

RESPONSE

As stated in Section 3.5 of the ODCM, the calibration of the
gaseous effluent monitors is done in accordance vith the
appropriste HP calibration procedure. Because the WP
calibration procedure addresses this item, it is not
included in the ODCM., The procedure identifies & radio-
active coolant gas obteined from the Letdown Gas lt:tpf.t
System as the celibretion source. Each sample of ges i
isotopically quantified b{ geamma i1sotopic anslysis of two
subsamples. The gas sample obtained is considered repre~
sentative of the nuclide mix at those gaseous monitors
having & control function (isolation or termination of
release),

I i T S o W P, N

(3) It fs not clear that the use of calibration samples from the Letdown
Gas Stripper System will give realistic or conservative results when
used to calibrate monitors for releases from the gas decay tanks,
containment purges, or the drummint ared vent; which can reasonably
be expected to fnciude higher fractions of Yonger-1ived radionuc)ides
than gases from the Letdown Gas Stripper System. The calibration
source should be representative of the radfoactive gases released.



(4) xn,SQctton,3.7. 4 correction fector of 2.12 x xo’ sec,
ft/min, m° is omitted in the equation for the setpoint,

RESPONSE

The factor of 2.12E+0) ooc-ft’/nan-n’ has been used in the
calculation of all gaseous effluent setpecints but was
irnadvertently omitted from the equation in the ODCN, It
will be added in the next revision of the ODCNM,

NN N

(4) The Licensee’s respons
(s accoptadle. ponse of adding the appropriate correction factor



(5) In Section 4.3.0.1, it is not clear why the totsl body and

not the thyroid is the limiting organ for the radiolodines,

RESPONSE

The description in Section 4.1.0.1 of the OCOM {s an
oversimplification which will be amplified in the next
revision, Indeed the child thyroid is the critical organ
for radiciodine in liquid effluents, Mowever, the upvard
scaling of equivelent curies of radioiodine to obtain
equivalent curie release limit for Point Beach was limited
by the adult whole body dose:

Appendix I whole body dose x 2 reactors = J x 2 « 31.6

« J0x2 = 100.0
U

The .oward scaling for radiciodines was limited to the 31.6
scaling fector, tantamount to assuming that the entire
calculated whole body dose was due to ' :diciodine. 1In
reality, very little of the whole body dose is attributable
to radioiodine., However, this conservative choice of
methodology was purposely selected to leave headroom to
accommodate contributions from other nuclides. Carefully
chocosing the limiting scaling factors in this manner assures
that the RETS limits (or Appendix I dose objectives) will
not be exceeded, even if all nuclide groups are at their
respective egquivalent curie release limits,
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The Licensee’s response correctly states that the critica)
radiofodines in 1iquid affluents 1s the child thyroid. : b:;!:“ i
calculation shows that the Licensee’s 1imit on equivalent curfes
calculated using the tota) body dose factors restricts the dose to the
child thyrofd to less than the technical specification 1imit of 10
mrem/yr o an organ. However, meeting the organ dose )imit depends
partlg on use of the dilution factor of § at gho edge of the "mixing
zone.” The dilutfon factor of § 1s given in Append?x I of the USAR,
which in turn states that Regulatory Guide 1.109 recommends the vilue
of §. (The reviewer could not find the recommendation in Regulatory
Guide 1.109, Revision 1.)* Comments concerning half-1ives fn the

introductory paragraph apply to the mathodo) 1
response, y ogy related to this

*The recommandation Co wre & dilution factor of & J4s

in Table ﬁ-/RO/ Re u’/o"f';y Cu'de I.M;/ ﬂom; /7‘-_)"72'

Itis net | 9. Gu'de .10 ev. |, O top» 1977,

st tlen KN oL amt € Sty Yo ¥ iy o
-4 4/ url e ]

t;’ant y :v.v“ L] 'I’::f.'zt»‘,lu‘;’i‘“.m, systems, Thiy applies to foint Bepeh.



(6) In Section 4.3.8.2, it is not clear why the total body and
AOt the liver 18 the limiting organ for tritium and other
particuletes, 1.¢,., Cu~l34 and Cs~117,.

RESPONSE

It 18 true that the teen liver is the critical organ, in

he sense of exhibiting & slightly higher dose for the
given mix of nuclides. However, the 10 CFR 50 Appendix 1
des:gn objective for liquid eff)uents is more restrictive
for the whole body (3 mrem/yr/resactor) than for ANy organ
(10 mrem/yr/reactor). The maximum equivalent release limits

are established by scaling the FSAR calculated releases s
follows:

Appendix 1 whole body dose x 2 reactors = 2 X ) mrem » 3).6
7 calculated vhole body dose IV mrem

Appendix 1 organ dose x 2 reactors = 2 x 10 mrem « 9%6.9
T calculated organ dose (liver) 0.9€ mrem

Thus the adult whole body is more limiting., Put in another
way, the calculated whole body dose is a larger fraction of
the design objective for the whole body than is the calcu-
lated liver Jose as a fraction of the design objective for
*he liver. 1In reality, the major contributors to liver dose
a.¢ a different set of nuclides than the major contributors
to vhole body dose. However, the conservative choice of the
more iestrictive scaling factor assures that neither whole
body nar liver dose limitations will be exceeded for any
given wix of nuclides or nuclide groups,

The discussion in the ODCM will be amplified in the next
revision,

\U/f\\\“//A\\\/f\\kj/ﬁ\\\_,/’"‘\\_,'—\\.g/ﬂ\\\a//\\\-a//a\\\,//’\\\.//N\\///\\\/

(6) The Licensee’s response appears acceptable for most radionuc)ide mixes
because the total body dose is Timiting for most reasonable assumptions
concerning releases in liquid effluents. However, 1t appears that the
methodology may not be valid {f the releases are dominated by
radfofodines or Cs-134. The comments in the introductory paragraph
apply to the methodology related to this response,




In Section %.2, it is not clear hov the individusl curies
relesses for tritium, radiciodines, and others are combined
Lo ensure the dose limit (s not exceeded, In other words,
sf the curies released for tratium, redioicdines, and Co~60
were a4t the limits stated in Section $.2, the dose lisit
would be exceeded by 4 factor of three.

48 question has been partially answered by our resp:
the preceeding two questions. The applicable dose
itis) will not be exceeded even if all groups (tritiu.,
redioiodines, and others) in liquid effluents were at the
stated maximums given in the ODCM and in RETS.

The xey to understanding this approach lies in the choice
scaling factors, which are used to calculate the relesse
limite, Recall that:

Release limit = Scaling Factor x FSAR Calculated Re.ease
eguivalent curies) (equivalent curies)

Scealing Factor = Applicable Appendix 1 te}x%n Objective Dose
CalcuTated Dose

For each nuclide group, scaling fectors were revieved for
the obvious critical organs (adult whole body, teen liver,
¢nd child thryoid). Two conservitisms were applied:

1) The most retrictive scaling factor was chosen, a»
described in our response to the previous two questions

The total calcvulated dose to the critical organ of
interest was used in calculating the scaling factor,
rather than just that portion of the calculated dose
attributable to the radionuclide group of interest.

These conservatisms sssure that the applicable dose limits

will not be exceeded, even if each of the nuelide JrOuUps i
L 1ts specified equivealent curie release limit.
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(7)  The Licensee’s response app 1
. ' dppears acceptable if
methodology related to it T¥%cceptable, W
0 , «  However, co
Response (6) and comments in the introductory paragra??e:;;1:.;:::d o

the equivalent curie




(8 In Section 6,4,C.2, the U. is ldentified an )70 )/year
instead of )0 1/yens.

RESPONSE

section 6,4.C,2 of the ODCM i1dentified the average

adult with a consumption of 170 t/year as to be used for
caleviating the M) dose, This constant will be changed

teo 730 (/year for the maximally exposed adult. The eguation
in Section 6.4.C.2 will also be changed to reflect this
modificoation, The Ua of 730 /year was coirectly used in
the FSAR dose calculations, Hence, no other changes are
reguired as & result of this change to 6.4.C.2 of the ODCM,

o e U i S

(8) The Licensee’'s response of changing the water consu tion
recommended maximum rate fnstead of the Rrage ratrp!s°ac::;:0:?th.



(9 In Section 5.3, it 18 not clear how the individual curies
released for tritium, noble gases, radiciodines, and
perticulates are combined to ensure the dose limit {s not
exceeded, In other wvords, il the curies released for
tritium, noble gas, radicicodines, and Co~60 were at the
limits stated in Section $.), the dose limit would be
exceeded by & factor of four.

RESPONSE

14 all four radionuclide groups were at their respective
eguivalent curie release limits for sirborna materials, the
‘0 CFR 50 Appendix 1 dose objectives would not be exceeded,
Cur approach to calculating curie limits is similar, but not
slentical, to the methodology vsed for liquid effluents,

Tre only difference between the airborne and gaseous
methodologies is occasioned by the manner in which eirborne
ef{luent design objectives are established in Appendix I as
discussed in the following.

In 10 CFR 50, Appendix 1, Section 1I, paragraph b.1
establishes “"air dose™ limits; paragraph B.2, establishes
limits for "external dose.., to the whole body*; and
paragraph C establishes limits for “>rgan® doses from
radioiodine and particulates., Since Appendix 1 provides
external dose limits to the whole bo y independent of the
internal contribution to whole body dose from radiciodine
and particulates, the ODCM simiiarly establishes independent
release limits for noble gases based on external dose.

The other radionuclide groups are viewved together in a
manner similar to that used for liquid effluents to assure
that Appendix I dose objectives are not excesded:

(1) The scaling factor used for tritius is:
Appendix 1 dose (organ) x 2 reactors = 185 x 2 = 48
TTTTTTERR qche %TIVT:)‘ B $

This approach leaves adequate room for the contribu=
tions from radioiodines and particulstes., At the
tritium release limit specified in the ODCM, the dose
to the whole body or to any other organ from tritium
alone would only be 0.5 mrem per year, thereby
demonstrating the conservatism of the approach,

(2) The scaling factor used for particulates is:

Appendix 1 dose (organ) x 2 reactors x 15 x 2 = 48
I oI LT . N3

(centin uOJ>

.’.




@) €ent)

The FSAR dose used here includes the dose from
rediciodine and tritium; thys tdequate headroom 18

dliowed for the organ (liver) dose contributions from
rediciodine and tritium,

(3) The sceling factor used for radiciodine is:

Apsendix 1 Dose (organ) X reactors = 18 x 3 )
FEAR dcse [infant thyrol o o

Since the rediciodine scaling factor is less than for

tritium and particulates, there is a theoretical

potential for norconservatism here.

However, the following observations can be made:
o« (1) In the limiting cese of the infant thyroid, the
\ contribution to thyroid dose from non=radiciodine

particulates by either ingestion or inhalation
pathways 1s negligible,

¢} If tritium were at its maximum release limit, it
would contribute less than 2% of the thyroid

Appendix I limit. This is less than the

inaccuracy of overall dose estimation.

(3) The tritium release limit in the ODCM is on the
order of an order of magnitude higher than the
total piant inventory of tritium; hence the

potential tritium contribution is negligible in
reality,

(¢) The FSAX infant thyroid dose assumes & goat-milk
pathway; 1n fact no goats have been noted in the
readily observable limiting south sector. T™his
leaves a herdroom of 6 mrem for thyroid dose
contributions from tritium and particulates,

For these reasons, further refinement of the iodine
release limits is not needed.

/\/f \,/\-'/\ N e i /\._/\//\,

(8) The Licensee’s response wauld be considered acceptable 1f the
ecuivalent curfe method used for determining the release limits for
radfofodines and particulates were valid. However the comments in the
introductory paragraph apply. A preliminary calculation indicated that
only the inhalation pathwiy was considered gy the Licensee when
calculating the dose due to tritium releases, but this s relatively
unimportant because of the extremel{ conservative assumption used
concerning the amount of tritfum released (.e., 19,600 Ci/yr compared
1o a probably more realistic release on the order of 600 Ci/yr.)



(10) According to Section 6.2.8, the Auxiliary Building Vent i¢
the relesse point for the gas decay tanks and Table 1.4+2
sssigns the dispersion values for the Auxiliary Building
Vent to Category IIB, This is in disagreement with Section
€.0.,A which states that al) releases shall be grouped into
Categories 1A or 1A,

RESPONSE

wWe assume the first sentence of your question contains

a typographical error and should end with the wvords

"to Category IB". The tvo-fold categorization recommended
a4s & simplification in the ODCM was based on the cbserva~
tion that the v/Q's for Category I fgll within the same
order of magnitude (1.,e., 3 = 9 x 10 "), while all the
rema.ning catoqor;gc fall within another order of magnitude
(1.2 . 2= 7 x 10 "), Further refinement is within the
e.ror of dose estimation, However, in the next revision of
the ODCM, a sentence will be added to require the specific
use of Category IB 1f the gas decay tanks are & major
contributor to releases through the Auxiliary Building
Vent,
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(10) The Licensee’s commitment to add a sentence requiri h
category IB dispersion factors {f the gas docaq tancg :r: :':.S:r

contrubutor to releases through the Auxilf
considered am acceptable rospgnco. ary Building Vent 13

« 1] ' W ,



(11 In Section 4.4.4 of cthe ODCM and in Technical Specification
LS. 7. 5. M, it is not clear 1 the contribution to the total
dose from the nearby Xewaunes plant is considered in & total
dose calevlation,

RESPONSE

Using the Point Beach &nnual average 1/Q data and apsuning
that 4l three reactors (Point Beach Unit 1, Point Besch
Unit 2, and Kewaunee) weare opersting with identical source
terms, the contribution from Kewaunee a4t the criticel point
(highest total dose) along the Foint Beach site boundary
would add only from 18 to 8V above the dose from the Point
Beach units, depending on the releise pode.

1{ Point Beach were operating at twice the Appendix 1
objectives and Kewaunee were operating at an effluent level
similar te either of the Point Beach units, the small per~
centage contribution from Kewaunee would not bae sufficient
to exceed 40 CFR 190 limits., Since it is highly unlikely
that both Point Beach and Kewtunee would cperate at twice
the Appondix 1 levels for en entire year and eveh more
improbable that such levels would be simultaneously exceeded
et both plants, we elected not to add » separate discussion
to the OCDN.,

The 1dentified critical sector for combined doses i3 along
the site boundary in the south sestor. Althsugh & point
along the boundary in the north sector vas identified as
having the highest percentage contribution from Kewaunee,
the total Jose at this poinc is less than that from Point
Beach alone in the critical scuth sector for the stated
release conditions,

'\/\/\/\/\/\_/\_/\_/\_/\

(11)

The Licensee's response ?‘vos & reasonable argument that 1t {g highly

unlikely that considerat

on of doses due to Kewaunce would be uf any

real significance {f PENP s required to do urznfue fue) cyel

caleulations, However the OOCM should fnc)ude ] stttcnontygngdg:::ug
that contributions from Kewaunee have been considered, and giving the
upper dose 1imits expected in the vicinity of PBNP due to releases by
Kewaunee. There should also be a commitment to consider doses due to

Kewaunee in the hithiy unlikely event that releases requiring uranium

fuel cycle caleula

fons occur at Kewaunee and PENP during the same

reporting period.
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(12) In Teble “=,, the ratio term for Te~1)Im sheuld be ). 49E-01)
instead of 1.49E-02.

(1)) A mimplified diagram for the gasecus wasta treatment syscem
1% supposed to be in Figure 2+2, HNowever, Figqure 2-2 it a
reprat of the liquid radvascte treatment system wilch iy
shown 1n Figure 2+1 >f the ODCH,

RESPONSE

The ratio term to Te~llIm in Table 5«1 and the gaseous waste
treatment system dlagram of Figure 2+2 were corrected in the
Sepiember 1987 revision to the ODCM, A copy of the correct

figure 1t attached herevith,

‘\\_,f“\.,/”\\_,/‘\\~_/,/-\\__,,/’“\\\_‘,,—\\-‘,,f\\\\_",/ﬂx\\—/’,ﬁ\\‘,

(12)

(13)

The Licensee’s rasponse s considered acceptable, since the erroneous
ratio term was corrected in the September 1987 reviston >f the ODCM.

The Licenses’'s response {s cons{dered scceptable since the praper
figure was used in the September 1987 revision of the OOCM.

- 9 -



Asimplified diagram showing the scl . d vaste treatment i
Rt conteined in the ODCH.

RESPONSE

The po.ions of solid waste treatment ctivities which could
contrib te to the of “~site doses in the Gres surrounding
PENP ar~ included in OCDM Fiqure 2-1 and Figure 2+2,.

Liquid. jenerated during the processing of radicactive wvaste
ite re: r(ned to the PBNP liquid waste tra nent fystem via
the flow path lebelled Units 1 4 2 Miscell-'s~us Waste on
Figure 2<] of the ODCM. Effluents from th A id waste
trestment system to the environs surroundiny ¥\, * are
incliuded in the *10 Crr %0, Appendix I, Evalusricn of
Radicactive Releasas from PBNP.*

Rad cacry waste preparation activities for shipr.»
cff“sive a*  completed in the LTumming and Troeox Act ss
areas Cave ' and particulates enerated dur.ng the«.
activigies » pProcessed and released via ¢he Drumn. g daa
Exhaust Ven: as shown in Figure 2+-2 of *he ODCH Gasecus

9 particulate releases to the enrivons surrounding PBNP

from these processes are included ‘n the 10 CFR 50, Appens
dix 1 avaluation.

The prucessed radicactive waste is shipped off-site for
disprsal at 8 licensed disposal facility, This pertion of
Fhe "1id weste treatment activities does not impact the
Angess oSN 0@ inhaletion rathwaya in the area surrounding
PENF a0L *re therefory not included in the FBNP ODC N,

We believe y ur que ion may have been occasioned, at least
\h paret, by t« “sence of (he correct Figure 2+2 in
Revision O of €qae “DCN. We trust the above explanation

together with tia ,<iached, corrected copy of Pigure 2-2
resolves the issus.

B S e P o L

(14) The Licensee’s response i tonsidered acceptadble. . qures 21 an
2«2 of the Licentee’s O0Ch, showin treatment systes od off;u:ng
pathways for Ttquid vents, include ait - “ease

ent system, Since ti+ Sroposed
part of the RETS to tre + N
ents for sol(d waste processing informativ. . the
of the 50 id wiste processing system 1
considered acceptable /




Table 15.7.7«]1 of the Technical Specifications identifies )
TLOs wheoeas Section 2.4.2 of the Environmental Manual

states thet TLDs will be posted at only 22 locations.
RESPONSE

One of the 23 TLDs is used as & transportation control: the
remaining 22 TLDs are placed at the designated locations.

This 18 consistent with the breakdown further specified in
the tadle,

N e TN TN PSP T TN

(13) The Licensee’s re.ponse 1s considered acceptad)
used for transport control. P ¢. An extra TLD 1s




(16) Table 15.7,7+1 of the Technical Specifications identifies
nine TLOs to be located in the general area of the site
boundary. In Figure 2«1 of the Environmental Manual, there
dppears to be only seven TLDs in the general area of the
site boundary.

RESPONSE

Geographical considerations led to the exact locations of
TLDs, including consideration of accessibility in winter
months, As & result, locations #16 and 022 were placed
somevhat further west of the boundery. The boundary in
these areas is in a field; the actual TLD locations are
along & road. In addition, & TLD (#12) is located along the
i0ke at the eastern edge of the site, With about 20 yarars
of data, it would not be prudent to change these locations,
and additional sites would add little, if any, useful
information. Historically, the locations have not changed
since our RETS negotiations with the NRC staff, and the
existing locations were understood to fall within the term
"general area®.

,"\_,/'\\\_,//‘\\\“,//—\\\\_,//’-\\~._—/"-‘\\N,,/”\ ‘-"/A\\\*_r”Q\‘“"\.

(16) The Licensee’s response is considered acceptable The t
questioned fn the review are located on a goad instead c?oizlgsfloid
as would be required 1f thc{ were located at the site boundary, !otﬂ
lTocatfons are within one half mile of the site boundar y 4nd are more
accessible in winter than site boundary Tocations would be.

.16.



(17) Figqure 2+)] n the Environmental Manual i tllegible and must
be replaced,

RESPONSE

This will Le done in the next revision.

(17) The Licensee’s response s considered acceptable. A commitment {s
included to provide a more legible Figure 2-1 in the Environmenta)
Manual in the next revision,
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(18) Another figqure must be included in the Environmental Manual
providing more plant detail to show sample locations within

the site boundary, the liquid and gaseous release points,
ard bouncdaries for the unrestricted areas.

RESPONSE

A figurs will be added toc the next revision of the
PBNP “nvironmental Manual., This will be similar to

Figure 15.7.2+=1 of the Point Beach Technical Specifications,
with additional sampling locations shown.
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(18) The Licensee response 1s considered
: &
made to add a fi?:ro similar to Figure 1§f t303¢. , A comnitment {s

Specifications with additiona) sampling 2oc$f;:n:fsg2:n?B~P e

.1‘.



(19 Tre Environmental Manual describes the soil and shoreline
sediment sampling program. However, these samples are not
included in the technical specifications,

RESPCONSE

In the course of developing RETS for Point Beach, both we
and the NRC Staff agreed that neither soil nor ¢ .oreline
sediment samples were required, However, we chose to
continue these samples for historical continuity, There is
O commitment Cr requirement to continue the samples, and

thus no need to address them in the technical specifica~
tions.

’\\~//Q\\&m//N\\WJ//A\\\~—///~\\\"“’f-\\\ M////A\\\\“f////\\\\_,/'N\

(19) The UCOnsee'; response {
, : 8 s
more monftoring then considered acceptable.

Is required by th The ODCH requires

€ technical specifications,
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