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Conment Cry stn! River ODCM

— i >
Sections 1.3-1 and 1.3-2 éum;t\\?muumw 1.3-1
G iy TIHEAD RADWASTE RELEASE
The titles for Sectiom 1.3-1 and 1.3-2 should be changed as these
sections are not setpoint ce'culations, bul are the pre-release
calculattons to ascertain 10 CFR Part 20 compliance.

INTRODUCTION

Prior to Initlating & release of Uquid radwaste, it must De deiel mined that he
oncentration of redlanuciides o de released and the flow cates at which they e
released will not lead 1o & release conCentration greater han the Wty ol
wecitication (.1-2 at the point of dischacge

INFORMATION REQUIRED
Results of appropeiate Nuclide Analysis fram Section 1.2

CALCULATION

Discharge Concentration »

wheret

51,C,i Suti @f the concentrations of isowope |, in ihe gamina spects

-4 lodire |31 concentration

Section 1.3-2

L - Dissaived or entrained noble gas concentiatian

Ihe Licensee should state that the sctivity of all components in the ‘

expression were obtained from the most recent analysis. Specifically, Trittum Concent ation ‘
c - i n & monthly or quarterly basis.

Ct, C‘_ Cgo and Co, are obtained o y |

A
: | L
Grots alpha emitters conCent: ation ¢
> o

*
A

' ]
$r-49, 90 concenti ation ( ant .r‘
)

Fe-3) concentration

Eftluent Stream Flow Rate tu)t)um-".\l L7 10gam-RM-L2)
Dilution Stream Flow Rate (10,000gpm; Ref: FSAR Sec. 11.2.1.1)

IOCFR20 Appendix B, Table 1, Column 1 Maximum Permissible
Cancentration by isotope

It the Calculated Discharge Concentration i3 leud han or equal w |,

the discharge may Le mlated i the ticulated  Jnlharge

CaCentration i3 greater than |, action muli Je tekdn 19 reduce th,

affluent concenteation or ellluent strenn [low rate prior 1o Iitiating
scharge




CRYSTAL RIVER ODCM REVIEW

Comment Al Crystal River ODCM
4. Section 1.4-5 Plant mpu-uu.:’(:u.w
The term S should be written u? sl gt
L)
where 1 1. he 12 nuchide vy NrRDUC T

Following completion of the analyses required by Section 1.2-3 and Jctermination of
release rates and concentration limits i accordance wilh Section 1.3-1, the moniior
setpoint requires adjustment to ensure that alarm and pathaay isolation gccur if the
nuclide concentration or release rate exceeds the limits determined. -

METHOOOLOGY

Evaporator Condensate Storage Tank or Laundry and Shower Sump Tank contents are
circulated through radiation monitac RM-L2 and returned 1o the suxillary ulding ump
obtain the actual count rate at RM-L2 for the cancentration contained In the tank for
release. The observed count rate is adjusted lor relesse flow, background and atatistical
counting variations, particular 1o this release (low pach. The resulting value i3 used a3 the
alarm/trip setpoint and RM-L2 I3 adjusted to this value prior 1o initiating the release.

CALCULZ TION '
Monitor Setpoint = Net CPM x Atmin. Factor _Fr.fo_
(cPm) l CIMPC I ‘ R l « Ohg 2.3 B
where:
Net CPM « The observed monitar Count rate, in Counts per minute.
Admin. Factor » Administration Factor (o account [or error in setpoing
i determination. Admin. Factor « 0.5.
CIMPC » The ratio of the actual concentration of the tank Contents (e
be relessed to the Maximum Perausuble Concentration
(MPC) a3 listed in 10 CFR 20, Table I, Columa 2 tor
uncestricted areas.
Fae The release flow rate of waste to be dischac; < In gallons per
minute.
Fp» The dilution flow lrom the Nuclesr Services Sea Water
system in gallons per minute.
BKG « The background ount rate at RM-L2 in counts per minule
tcpm).
U 3.3/BKg A stadistical spread on the background count raie which

represents 3 99.93% confidence level on monitar counting.
Thi: factor is incluced to prevent inadvertent hign/uwip
alarms due to random Counts on (he Mmonitor. ly he
positive (+) side of the sprzad is aoplied.
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CRYSTAL RIVER ODCM REVIEW

Crystal River ODCM

Section 2.2-1 and Section 2.2-2

Should the second equation for D be written as
i 27 Ul Sl 8 L L U
!.- Y

As written k" has the same value for all three terms.

DOSE PROJECTION METHODOLOGY 2.2-i

CASEQUS RADWASTE
L INTRODUCTION
Crystal River Unit ) operating practices require use of (e waste g4 system (Wase
Gas Decay lanks). The normal release paths for yaseous elfloents are via
ventilation exhaust treatment systems (HEPA and Chaccoal Fllters). The operanility
of the lation exh w Wy I3 controlled by the Crystal River Unit
) Technical Soeciticati .
As long as these practices and specifications are malntained, the radwaste reduction
requirements of Crystal River Unit ) Tachaical Specification 1.7.11.) are met, and
thers is no need 20 project doses prior to the release of §areous radeasie.
a. ATIONS
Dase prajection calculations will be necessary Il either sysiem & not available foc
use. mnnq«:mmummm-mnm tormula delow yiglds the
higher projected dose.
N Dp o« DL &
‘ - i Dp =« (oy..m.«o;_.nu « (D) k
where:
Op s  Projected Dose.
Dy » Dose, calculated in accordance with section %.)-1 of this manual
for the most recently compieted (reference) month.
a L3 . A constant to account for the use of the waste &34 system during
the relcrence month,
- " Vil the waste gas system was used.
B . I If the system was not used.
Assumptions:
1) Xe-1)) and I-131 are major dose contributory.
3 1131 is remaved by chaccoal tilters
3} Nomunai hoidup time i3 ten days (two Xe-13) hail-lives).
Reterences:
i 150682 37281
] FSAR 3.3.1, 5.3.2
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CRYSTAL RiVER ODCM REVIEW

lculation Factors In t Plane Pathwa

The t should be for 15 years and not for one year.

The units for ﬂﬁ. should be L., not €y

—_—

/

Crystal River ODCM

Calculation of Dose Factory
in the Ground Plane Pathway (R (0/Q ] )

R (0/Q) « k' k* (5F) OFG, (1-e”Y 7 %

where:
K’ -
K"
¥ .
' .
t -
OFG;»

units » m2 - mrem/yr per uCl/sec

Relecence Table, RG. 1.139

A corstant unit of conversion, 106 pCifuCl.

A constant unit of conversion, 8760 helyr

The shielding factor, (dimersion bas, 0.7)

The decay constant for the ith radionuclide, sec™!

The exposure peclod, 3.1 x 107 sec (1 yea) ’f‘}“"“'

The ground plane dose conversion factor for the
ith radlonuchide (meemihe pu/qCszl

Reterence: The equation deriving R S(D/g) was taken fram NUREG 0113, Section 3.3.1.12.

€6




CRYSTAL RIVER ODCM REVIEW

Comment Crystal River ODCM

7. The total dose caiculation Including direct rad'ation was not sddressed.
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e 5.1.¢ 2!
‘able 1 144, €09, €43
Figure 5.1 144, 243
te (09 !s identif . e1 in Gure )
i

v

REVIEW

LOCATION

C&0
Csl
c82
ce)
Cés
Ccé)
Céé
ce’
csl
ce
Csl
c79
cn
cn
c”)

{ "y\,[dl River OIM

TABLE 5.1-2

RING TLDs
(INNER RING)

DIREC Ton

NNE
NE
ENE

ESE
SE
SSE

5
Sw
wsw
NV
NW
NNW

M

E—

S—

|
|
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Comment Crystal River ODCM -
N following seple loceti1ars acre mitted: Table 3.1-1 .
samis Lxatie et S S ey

Faote 511 S, 009, 041 o> DIRECTION  DISTANCE

Figure $.1 Clem, con STATION __ LOCATION _FROM PLANT _ FROM PLANT (mi)

dete: €09 fs identified in Fijure =.! cos State Park Old Dam on River ENE 6.

near road intersecuion
cor Crystal Piver Public Water Plant EsE 7.3
Cle Indlan Waters Public Water Supply ESE 3.9
c1 Mouth of Intake Canat wiw e
CleH Head of Discharge Canal N¥ 0.\
CeG Discharge Canal at Guif of Mexico w 1.4
cis Yankeetown City Well N ’ 2
ciy N¥ Corner State Roads 438 X 493 ENE L I8
c» Discharge Area N 1.0
Cc) Intake Area wiw L Y
ce Near N.E. Site Boundary E 33
near excavated pond X pump station
cul Onsite meteorological tower SSW 2.4
g Cué North Pump Station N 04

cw? University of Florida, Gainesville NNE n
Ced To be determined trom annual milk

CoOw census




CRYSTAL RIVER ODCM REVIEW

Comment Crystal River ODCM
FIGURE 3.1

The foilowing sample locations were omitted: 4

Sample Location Omitted s < . i
Table 5.1-2 c21 $ ¢
"'. ‘;"' Clﬂ. ('0’, ces _—/ A+
Flgure $.1 Clam, 48 A5 ¢
Note: €09 15 identified in Migure 5.1 . \

by -

CLo

parcy Li

FPC Pr

Ces
Cle
Flant Sice

€29
.
Clec

3

€11

Eavironoental Momicoriog
Sarple Stacton lx’uuo




Conment
e e — - : , ___Crystal River ODCM
DOSE CALCULATION &.)-)
(LIQUID EFFLUENTS

The dose o dose commitment (o a MEMBER OF THE PUBLIC feom radicsctive materipls
n hiqud elfluents released to U NRESTRICTED AREAS 13 calculated as follows;

D B G
The Licensee should consider use of & near fleld average dilution factor ™ ™ ’
in the expression for the liquid dose calculation.

The cumulative dose commitment 10 the (oial dbody or any orgaa, «+

from the

tHiquid eftluents for the total time period Focy 10 meem
i=]

The length of the Ith ume period over which L is sveraged for all hgud

releases, in hours.

The average concentration of radlonuchide, |, I undiluted liquid eltuent

.}ulu“ tune p:llot! ay {rom any uq-,.lo release, In oL/

The site related ingestion dose commitinent factior 19 the total body or
any orgen for each identilied prinCipal gamina as d oeta smitier A%
shawn in Table 4.8-17 of this manual, in mrem-ml per how «Ci

Referencen:

1 NUREG Q1)) Sectian 4.}




CALCULATION OF INHALATION
PATHWAY DOSE FACTOR (P)
i ¢ = ]
Calculation of Inkalation Pathway Dose Factor ¢} "
can o 5
$.2.1.0 o

e tion

T = " " BR) DFA| = awverv/yesr pe (trom
in both the title and the expression. N ;Rt;dl”l‘ y

The P, should be R,

A constant unit of conversian - 108 pCi/ec)

The Breathing Rate of the represented age gr 2
(trom Table €-3 of Regulatary Curde 1.109)

1400 "‘.)' infant
3700 m¥ yr - cruld
$009 m)‘,r - teen
3700 m¥/yr - adult

The maximum orgen inhalation dose factor for the regresentied age
group tor the ith radionuclide, W miem/pii

The values of DFA; are listed 1 Regulatory Guide 1107 as

follows:

OFA; (intant) - Table €-10
DF A (chuld) - Table E-9
DFA, (teen) - Tabie E-2
DFA; (adult) - Table E-7




CRYSTAL RIVER ODCM REVIEW

Conment Crystal River ODCM
Calculation of Ingestion DO: Factor 7 9
Grass-Cow-Meat Pathway ( R (D/Q) ) “]') :
ulath t Factor 3-Cow-Meat Pathusy > tf‘
the term e = 1% shoutd be ¢ "'t By . 9, ) R (A A R Y 4 /
v,n] - © o () R . ¥ i
l‘ ‘. " L]
whece: Untes = ' - areslyr pec uetfrec . Refecencs Table, R G. 1173
K' = A constant of unit conversion, 108 pCI/wCi.
QF s The cow's consumption rate, 30 kg/day (wet weight) E-)
Uspp » The receptor's meat consumption rate for age (al, in kg/yr _l-l
¢ Infant - 0
! Child - &1
Teen - 63
Adult - 110
¥ The agricultural productivi unit ares of pasture
ek l«d.gm i i Q.7 h:l:a. E-1)
Y The agricultural productivity of unit arca of storgd leed
seo » " . 10 hgla“ E-1»
t Fp o The stable el wransler coelficients, wn dayw/hg. i
r . Fraction of deposited activity retained on cow'y feed grisny
1.0 radiotodine E-13
0.2 particulates E-13
. -9 Transport time from pasture to receptor, in sec.
1.7 3106 gec
(20 dayy) E-1
™ . Transport tme trom crop field to receptor, in .
. 7.78x10% sec.
(90 days) E-19)
(OFLj4 » The maximum organ ingestion dose lactor for the ith
radionuclide for the receptor in age group (a), in mrem/pCi
E-11 1o E-1%
i I« The decay constant for the ith radionuciide, in sec -
‘¥ & The decay constant for removal of activity on leal and plans
suclaces by weathering, 3.73 x 10+7 sec -1 tcorresponding
10 & | day half-lite).
ty » Fraction ol the year that the cow I3 on pasture (dimensioniess) « | *
ty Fraction of the cow leed that is pasture grass while the cow 13 an e
pasture ldimensionless) » | *.
*Milik cattle are considered to be fed {rom two potential sources, pasture gras ond
! stoced feeds. Fallowing the development in Regulatory Guice 1.109, the values ot 1p
and [y will be conwdered unity, In lieu of ute wecilic information pravided in e
land census repart By the licenses.
Note: The above equation does nat apply 10 the concentracion of Wwitium in meat. A separite

equation is provided in NUREG 213, section 3.3.1.¥ ta Jetermine Tritium value.

Referencer  The equation derivirg R \" (D/Q) was taken tram NUREG 213), Section 3.3.1.3.

e

S ——

-
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lewlation tion Factor Vegetation Pathway
1 1
The term should be
(1 + w) (" * ‘.,

The defintion for 8 should state It is for leafy vegetation instead of
stored vegetation.

The defintion for v should use # capital letter VY.

Crystal River ODCM

t:(om] - K

—

Calculation of Inges ion Dose Factor
Yegetation Pathway ( R : |(HQ| )

iv c'l .;l v,

() “a, s -t
o), l-‘.'r'_. A l‘tl

where:  Units = .' © mres/yr per wcl/sec Relerence Tadle, 3.G. 1.159
R ———— e N0 RS R
K' A constant of unit conversion, 106 pCi/uCi.
ut The consumption rate of tresh lealy vegetation by the
» receptor in age group (a, in kg/yr. - £
Infant - 0
Chuid - 28
Teen - 42
Adult - &+
H
u . The tion rate of stored vegetation by the iecepiar
. in ogmh). nkglyr > - £
Intant - 0
Chilg - 320
Teen - 630
Adutt - 320
(DFLJas  The maximum or an ingesting dose factor for the ith E-ll o E-in
tadionuciide for feceptor in age group (a), in meemipCl.
I » The fraction of the snnual intake 3f fresh lealy vegetaiion
g§rown locally. (default 1.0}
fg » The traction of the annual intake of stored vegetation grown
locaily. (gefault 0.7¢) 75 : r;r
[ LT The average time between harvest Gl stor egeiation and 1y
consumption, 3.6 x 10%, seconds, (I day
]
Y

Note:

. The average time hu;zcu harvest of stored vegeration and its

Consumption, 5.18 x 106 yeconds, (60 days)

The vegetation areal density, 2.0 kg/im?d

. Fraction of depesited activity retained on the vegetation
1.0 radionocine
0.2 particulates

. The decay constant for the (th radlonuciide, in sec -1

E-1)
£y
L

. The decay constant for removal of activity on leal and Hlant

surfaces by weathering, 5.7 ¢ 10-7 yec -1 (corresponding
to & 1% day hall -utel.

The above equation does not ?ly 19 the cancentr stions of witium in vejetation, A sepacaie
o

egquation Is provided in NORE

3, section $.3.1.9 1o deteriming ritiam yalues.

Relecences The equation deriving ﬁ: (D/Q) was taken trom NUREG 01)), Sec Hon 3.3.1.9.
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Crystal River ODCM

Section 4.3-1
The units for Q, should be ,C, not Ci.

DOSE CALCULATION &.3-{
(NOBLE GAS)

The dose to an individual at or beyond the SITE BOUNDARY due to noble goses releared
in gaseous etliuents is calculated as tollows:
Or = 37x108 3, [W(X/QQ|  gamwma radiation

Dy = ).nnrﬂsluumql beta radiation

wherer

D, =« The dose ta an Individual at or beyond the SITE SOUNDARY due 1o
gamma emisslons [rom noble gases in gaseous ellluenty in mwad/time
period.

Dy » The dose to an individual at or beyond the SITE BOUNDARY due to
beta emissions from noble gases in gaseous cifluents in mrad/time
period.

317 x 10-3 « The aumber of years in one second.

M . The air dose factor due to gamma mu‘m 1or each idencified noole
§41 radionuclide, In mrad/year per uCi/m ).

Np . The air dose factor due to beta emisyions for each identilied noble gas
radionuclide, in mrad/year per uCVm“.m ’

(370) . The highest calculated annuai cmla- relative concentration for areay
at o beyond the UNRESTRICTED AREA Boundary, 2.3 x 106 yec/m).

r 4

QA s The average rejease of dobie g3 radionuchides In gaveous releases
from all vent in,ycu l}luun shall de cumulative over the time
period of concprn.

I
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Cry -,tg‘. River ODCM

’
SETPOUSY CALCULATION 1.3-1
GASECUS RADWASTE RELEASE

INTRODUC TION

Prior to In um‘ 4 reiease ot jarena radwastg, It must be determingd that the
p

concentration >f radionuciides 1o bDe relessed, and the « rates at which they e
released will not exceed the dose rate limitations of Specitication |.1-1.

INFORMATION REQUIRED

Results of appropriate Nuclide Analysis from Section | 3
CALCULATIONS

A. Noble Gas Gamma Emissions

Dose Rates 1, | KA OXIQ Q) meendyr

Noble Gas 8

Dose Rate, = 1 [ty « 1.0mp ((XTQ lei

lodine 131, Tritlum, Radicacrive Particulates

Dose Rate LLT.P » 1, Py ‘\l—lél Qi meen/ye

The total body dose factor due (0 gamma emisnops for each
identilied noble gas radionuclide, n Mmiem/yr pes +CiUm), 15¢s Tadle
1.3-1)

The skin dose lactor due to beta emussions for each identified noble
§ 91 radionucli de, In mrem/yr per +Ci/m?. (Sex Table 1.3-1)

The air dose lactor due 10 gamema eimisnong for each identilied nodle
gas radionuclide, in mrad/yr per i n) (unit conversion constant of
1.1 mrem/mrad converts air dase ta skin dose). (See Tadle {.3-1)

The dose parameter lor radlonuciides ,-Ag‘: than noble gas<s tor the
inhalation pathway, in meem/yr per »Clim?. (See Tadie L.5-D)

The release rate of cadionuclides, |, n gasecus elfluent [ram
individual relesse sowrces, in « Clisec \per wmit, unless uher »ise
wecilieal.

H 2.3%10°8 secim) “‘) all vent relzases The higrest calcutated
W (Ne

annual average celatice Toncentration L any MEh At Or Beyond
v estoicted ared Doundary

Section 1.3-1

X
the word "For™ Is spelled as *for”® in the 3 definition,

& | e
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REVIEW

Crystal River ODCM

In order to determine the total guantity of lodine 131 collected on the lilter, the
values of Cv sbove are multiplicd by the volume assumed 19 have passed through the
tilver, (3.26 x 108 o), e

Section 1.3-1 _—_/Q[ * Cystfink
4. Shouldn't the value 1.26 » !O' cc be 1.36 x lo’ cc? The 3.26 x lo’ where:

value Is not used in the calculation,

b. The " Is missing from most of the units, e.g., 2.08 ,C1 and
6.62 = 107" b,

- ——

Q  +  The total quantity of lodine |31 collected on the filier 4 Cl.
Cy «  The concentration of lodine L3t in the vent insg Cl/cc.

The ed total volume of vent at e that has pasied
through the fileee, 1.36 x 107 cc (1 CFM for ‘ houral.

k - The lodine remavai elliciency of the tilters: 3%

Solving tor Q lor the Reactor Building vent yields
Q

®8) . 2084l 204 uC
Solving for Qq for the Auxillary Building and Fuel Handling Area vent el .

Q'(Ali . uz-w«l/cm

Thase values are translated to counts per minute lor the lodine manitaring channely
through use of the appropriate calibration curves. 5

P —



