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1.0 INTROBUCTION

This Offsite Dose Calculational Manual (ODCM) provides the information and
methodologies to be used by Monticello Nuclear Generating Plant (MNGP) to -
assure compliance with MNGP's operating technical specifications related
to 1iquid and gaseous radiological effluents. They are intended to show
compliance with 10 CFR 20, 10 CIR 5C.3€1, 10 CFR 50, Appendix A (GDC 60 &

" 64) and Appendix I, and 40 CFR 190. - '

This ODCM is based on "Radiological Effluent Technical Specifications for
BWR's (NUREG-0473, Draf®)," "Preparation of Radiological Effluent
Technical Specifications for Nuclear Power Plants (NUREG-0133)," and other
inputs from the Nuclear Regulatory Commission (USNRC). Specific plant
procedures for implementation of this manual are provided elsewhere.

These procedures will be utilized by the operating staff of MNGP ‘to assure

compliance with the technical specifications.

Also included in this manual is information related to the Radiological
Environmental Monitoring Program (REMP) in the form of Figures 5.1-1,-
5.1-2, 5.1-3, and Table 5.1-1. These figures and table designate specific
sample types and locations currently used to satisfy the technical e
specification requirements for the REMP. They are subject to change based

~on the results of the periodic land use census. : }

Calculations described in this manual may be performed using computer
programs designed to implement these algorithms. In addition, the current
meteorological data and x/Q data may be generated by the MIDAS programs.
MIDAS programs implement ‘the regulatory guidance found in Regulatory Guide

1.109, 1.23 and 1.111. _ :

MIDAS is a set of programs designed to collect and process meteorological
data, radiological release data and other data to permit prompt reporting
of off-site radiological consequences during emergency release conditions..
MIDAS algorithms may be used when appropriate to perform dose calculations
from routine airborne releases, for computation of doses from liquid
releases, and to identify critical receptors.

Regulatory Guide 1.21.define$ abnormal releases as "unplanhed or
uncontrolled release of radioactive material from the site boundary."

MNGP further defines abnorma1/gaseOUS releases as any gaseous release
where the effluent release rate significantly exceeds an established

“normal release rate.

Abnormal releases as stated above will typically be due to personhe]
error, procedure inadequacy, training deficiency, or equipment
malfunction. :

JMS3000 - 1-1 Revision 7




This ODCM has been prepared as gener1ca11y as poss1b1e in order to
minimize the need for future revisions. Some changes to the ODCM will be 4 '
needed in the future. . Any such 'changes will be properly reviewed -and

. approved as indicated in the Adm1n1strat1ve Control Sect1on of the. MNGP

Techn1ca] Spec1f1cat1ons

JMS3000 1-2 Revision 7



2.0 LIQUID EFFLUENTS

It is MNGP's policy to make no routine 11qu1d releases, -however, in
the event of a release this section is used to: ’

-0

0

2.1

JMM3001

Determine alarm set points for liquid monitorS'

Determine that 1iquid concentrations in effluents are below the’
allowable concentrations given in 10 CFR 20;

Calculate dose commitments to individua]s; and
Project doses for the next month due to 1liquid radioactive effluents.

Monitor Alarm Setpoint Determination

Monitor alarm setpoints are determined to assure compliance with 10 -
CFR 20. The setpoints indicate if the concentration of radionuclides
in the liquid effluent at the site boundary exceeds the

concentrations specified in 10 CFR 20, Appendix B, Table II, Column 2

- for radionuclides other than d1sso1ved or entralned noble gases. The

setpoints will also assure that a concentration of 2 x 10 * pCi/ml
for dissolved or entrained noble gases is npt exceeded.

Monitor alarm setpoints are calculated monthly. The cé]tu]ationvis
performed by the LIQDOS computer program in conjunction with

Surveillance Test 0378 IAW MNGP Technical Specification 3.8.A.1.d.
"~ The calculation is based on radionuclides detected in effluent from

the release point during the previous month in the following manner:

"a. If there were no detectab]e'radionuciidés during the previous

month, the BWR GALE Code source -terms (Table 2.1-1) will be used
as the basis for the monthly release rate.

b. If the calculated setpoint is less than the existing monitor
setpoint, the setpoint will be reduced to the new Tlower value.

c. If the calculated setpoint is greater than the existing monltor
setpoint, the setpoint may remain at the lower value or be
increased to the new value..

2.1.1 Radwaste Dlscharge Line Monitor

The fo110w1ng method applies to liquid re]eases from the
plant via the discharge canal when determining the
high-high alarm setpoint for the Liquid Radwaste Effluent
Monitor during all operational conditions. The radwaste.
discharge flowrate is assumed to be maintained relatively
constant at or near the maximum design flowrate.

2.1.1.1 Determine the "mfx" (radionuclides and
composition) of the liquid effluent.

a. Determine the liquid source terms that are
representative of the "mix" of the liquid
effluent. Liquid source terms are the total

2 -1 Revision 7



curies of each isotope released durihg the

v','Pr‘evious month. Table 2.1-1 source terms. . l
~may be used if there have been no 1iquid

releases. '

b. Determine S. (the fraction of the total
" radioactivily in the Tiquid effluent
comprised by radionuclide i) for each
individual radionuclide in the liquid

effluent. -
Si = — 2.1-1
i
where .
. o A.- = The radibéétivity of radionuclide i in

? the 1iquid effluent from Table 2.1-1.
©2.1.1.2  Determine C,, the maximum acceptable total
: ’radioactivi% concentration of all radionuclides
in the 1iquid effluent prior to dilution

(pCi/m]); v
VCt. = F . R | 2.1-2 |
= o i - :
where | |
F = .Diiution watef flowrate (gpm);
= 240,000 gpm from two cirtu]atihg.water
pumps; ,
f = The.maximum aCceptéb]e discharge flowrate

prior to dilution (gpm);

= 50 gpm from the Liquid Radwaste pUmp(l);

MPCi = The liquid effluent radioactivity
. concentration limit for radionuclide i
(uCi/m1) from Table 2.1-1.

2.1.1.3° Determiné C_, the maximum acceptable total
_radioactivi@y.concentration of the radionuclides

(minus tritium) in the liquid discharge prior to
~dilution (uCi/m1). : ‘

'Cm :,. Ct - (CtSH) | 2.1-3 .
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‘where

. ' o SH = The fraction of the total radioactivity in
- , the Tiquid effluent comprised of tritium and
other radionuclides that do not emit gamma
or x ray radiation.
2.1.1.4 Determine C.R., the calculated monitor count rate
: above background attributed to the radionuclides

(ncps).
C
cC.R. = 2. 2.1

4.

. where

E = The detection efficiency of the monitor
(pCi/ec/cps) from Plant Chemlstry
Surveillance procedures.

2.1.1.5 The monitor high-high alarm setpoint above
background (ncps) should be set at the C.R.
value. Since only one tank can be released at a
time, adjustment of this value is not necessary
to compensate for releases from more than one
source. : :

. -2.1.2 Diéchargetana] Moni tor

The following method determlnes the h1gh -high alarm
set-point for the Discharge Canal Monitor durlng all
operational conditions.

2.1.2.1 Determine the "mix" (rad1onuc11des and
composition) of all liquids released into the
discharge canal.

"a. ~Determine the liquid source terms that are
representative of the "mix" of all liquid
released into discharge canal. Liquid
source terms are the total curies of each
isotope released during the previous month.

.Table 2.1-1 source.terms may be used if
“there have been no 1liquid releases.

b. Determine S. (the fraction of the total
rad1oact1v1{y of all liquids released into
the discharge canal comprised by
radionuclide i) for each individual
radionuclide released into the discharge
canal.

‘II’ s, = —L ‘ 2.1-5
3 A. -

JMM3001 - - 2-3 Revision 7
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2.1.2.5

where

2.1.2.2

A. = The radioactivity of radionuclide i re]easedl'
into the discharge canal. : '

vDétérmine C., the maximum acceptable diluted

.fadioactivigy'concentration of ail radionuclides

released into

where MPCi

2.1.2.3

where

the discharge canal (uCi/ml).
1 H : \

Cq = 3 S 2.1-6

i
: MPCi

= The liquid effluent radioactivity
~concentration limit for radionuclide i
(uCi/m1) from Table 2.1.1.

Determine C " the maximum accebtab]e‘tota1

radioactivi@§ concentration of the radionuciides
(minus tritium) released into the discharge canal
(uCi/m1).. o ‘

Cm‘= Cd _T(CdSH) o S N 2.1-7

. SH = The fraction of the tota]-radidactiVity

2.1.2.4

-where

released into the ‘discharge canal comprised’
of tritium and other radionuciides that do
not emit gamma or x-ray radiation.

Determine C.R., the calculated monitor count rate
above background attributed to the radionuclides
(ncps).

C.R. = ‘Em . 2.1-8

The detection.efficiency of the monitor

- (pCi/cc/cps) from Plant Chemistry Surveillance

procedures.

- The monitor high high alarm set-point abbve

background (ncps) should be set at the C.R.
value. S ’ o »
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C2.1.3.

Service Water Discharge Pipe Monitor

" The following method determines the high-high alarm

set-point for the Service Water Discharge Pipe Monitor
during all operational conditions.

2.1.3.1

" where

A]

©2.1.3.2

where

Determine the "mix" (radionuclides and
composition) of the service water effluent.

a. Determine the liquid source terms that are
representative of the "mix" of the service
water effluent. Liquid source terms are the
total curies of each isotope released during
the previous month. Table 2.1-I1 source terms
may be used if there have been no 1iquid :
.releases. ~ :

b. Determine S., the fract1on of the tota]
ad1oact1v1{y in the service water effluent
comprised by radionuciide i, for each
individual rad1onuc11de in the liquid
- effluent. :
A.

S. =

; 2.1-9 f

2 A,
i

= The rad10act1v1ty of rad1onuc11de i 1n the
,serv1ce water effluent.

- Determine C (the maximum acceptab]e total

rad1oact1v1%y concentration of all radionuclides
in the service water effluent prlor to d11ut10n

(pCi/m1)).

Cy R : 3 S; 2.1-10

Dilution water flowrate (gpm).
240,000 gpm from two circulating water pumps;

Thé maximum acceptable service water discharge
flowrate prior to dilution (gpm). -

10,000 gpm;
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_ MPC1= The Tiquid effluent radioactivity concentration
limit for radionuclide i (uCi/ml1) from Table .

- -2.1-1.

2.1.3.3 Determine C_ (the maximum acceptable total
: ’radioactivi@y concentration of the radionuclides
- {(minus tritium) in the service water prior to
dilution (uCi/m1)). '

c = C

m T b T (CeSy) | , 2.1-11

Sy = The fraction.of the total radjoactivity in the
’ service water effluent comprised of tritium and
other radionuciides that do not emit gamma or.

~ x-ray radiation. :

2.1.3.4 Determine C.R. (the calculated monitor count rate
- above background attributed to the radionuclides
. (ncps)). :
A ¢ _ - , :
C.R. = £ 2,112

' " E = The detection efficiency of the monitor : _
(uCi/cc/cps) from Plant Chemistry Surveillance. -

. procedures.

. 2.1.3.5  .The monitor highfhigh alarm setpoint above back-
"ground (ncps) should be set at the C.R. value.

2.1.4  Turbine Building Normal Drain Sump Monitor . -

The following method determines the high-high alarm
set-point for the Turbine Building Normal Drain Sump
Monitor during all operational conditions.

2.1.4.1 Determine the "mix" (radionuclides and
composition) of the TBNDS effluent.

a. Determine the 1iquid source terms that are
- representative of the "mix" of the TBNDS
effiuent.. Liquid source terms are the total
curies of each isotope released during the
previous month. Table 2.1-I source terms may
be used if there have been no liquid
releases.’
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‘ o b. . Determine S, the fractlon of the total
. o o radloactlvﬁy in the TBNDS effluent
. : ' comprised by radionuclide i, for each

individual radionuclide in the 11qu1d

effluent.
A.

S. = 1

2.1-13
i

> A,

-'M

where

A] The rad10act1v1ty of rad10nuc11de i in the TBNDS
~ eff]uent '

_2.1.4{2 Determlne C, (the maximum acceptable total
: ' rad10act1v1¥y concentration of all radionuclides
in the TBNDS effluent prior to dilution

(pCl/m1)) _
F . , : :
Ct = ¢ -Si _ . 2.1-14
i MPCi
where ) _
- . . - '  F= Dﬂution water flowrate (gpm).
= 240 000 gpm from two c1rcu1at1ng water pumps

f= The maximum acceptable TBNDS dlscharge f1owrate
prior to dilution (gpm).

MPCi= ‘The liquid effluent rad1oatt1v1ty concentration
1imit for rad10nuc11de i (uCi/ml1) from Table
2.1-1.

2.1.4.3 Determine C_ (the maximum acceptable tota]
, rad1oact1v1@y concentration of the radionuclides
(minus tritium) in the TBNDS prior to dilution
(uCi/m1)). v

Cm = Ct - (CtSH) ' 271-15

SH = The fraction of the total radioactivity in the
TBNDS effluent comprised of tritium and other
radionuclides that do not emit gamma or Xx-ray
radiation.

M0l 2 -7 Revision 7



2.1.4.4 Determine C.R. (the calculated monitor count rate '
Co . above background attributed to the rad1onuchdes .
(ncps)). | |
c | SR
.

C.R. ='-Em' . 2.1-16

where
E'= The detection eff1c1ency of the monitor
(uCi/cc/cps) from Plant Chem1stry Surve1]1ance
procedures.

'2,1.4.5 The monitor high-high alarm setpoint aboVe back-
: , ground (ncps) should be set at the C.R. value:

: 2;1;5 : Multiple Release Points .

. The discharge canal monitor, service water discharge and -
TBNDS 1ine monitor are provided to detect unplanned or
. accidental releases. A1l normal releases are monitored by -
- the radwaste discharge line monitor. There are, therefore,
no multiple reiease points and monitor settings do not have
to be reduced to account for multiple releases.

JMM3001 ) 2-8 . Revision 7



| . ‘ TABLE 2.1-1

Liquid Source Terms*

“Radioactivity
s A. _ MPC.
Radionuclide Cilyr pC1/$1
H-3 2.1E 1 ; 3E-3
Na-24 1.7E-1 3E-5
Mn-54 2.6E-3 - 1E-4-
Mn-56 2.7E-1 ’ 1E-4
. Fe-59 . 8.1E-4 5E-5
"Co-58 9.3E-3 , 9E-5
Co-60" - 2.0e~2 - 3E-5
- Cu-64- 5.4E-1 2E-4
In-65 ' 5.3E-3 2E-4
Zn-69m 3.7E-2 6E-5
Br-83 '1.4E-2 3E-6
~ Sr-89 2.8E-3 | 3E-6
Sr-90 1.7E-4 3E-7
- , Sr-91 6.4E-2 5E-5
‘ | Sr-92 5.8E-2 6E-5
. o - TY-92 - 1.0E-1 : 6E-5
: © Y-93 .6.6E-2 : . 3E-5
» ' Mo-99 5.0E-2 ~ 4E-5
I1-131 1.3E-1 3E-7
1-132 1.3E-1 8E-6"
I1-133 4.0E-1 1E-6
1-134 6.4E-2 - 2E-5
I1-135 2.5E-1 4E-6
Cs-134 8.3E-2 - . 9E-6
Cs-136. 2.6E-2 : " BE-5
Cs-137 1.2E-1 , 2E-5
Cs-138 1.5e-1 : 2E-4
Ba-140 1.1-2 2E-5
La-141 5.7E-3 - - 3E-6
Ce~141 8.5E-4 9E-5
Ce-144 5.3E-3 1E-5
-Np-239 1.7E-1 . 1E-4
- 2E-4

: Noble Gases

Total ' 2.40F1

* "These source terms were calculated in accordance with NUREG 0016
by using the USNRC "GALE" Code. .
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2.2 :Liqu’id Effluent Conce‘nt-ration - Compliance With 10 CFR 20 ' .

In order to show compliance with 10 CFR 20 (2) the concentrations of
radionuclides in liquid effluents are determined and compared with
the maximum permissible concentrations (MPC) as defined in Append1x
B, Table II of 10 €FR 20. The concentration of radioactivity in
_eff1uents prior to.dilution is determined. The concentration in
diluted effluent is calculated by the LIQDOS computer program in
conjunction with Survellance Test Numbers 0377, 0238, 0239, 0240 and
0242 TAW MNGP Technical Specification 4.8.A.1. b using these results
before each batch release, and following each batch release:

221 Batch Releases

1 2.2.1.1 | Prerelease

The rad1oact1v1ty content of each batch release
is determined prior to release. MNGP. will show
compliance w1th 10 CFR 20 in the f0110w1ng
manner:

The concentration of the various radionuclides in
the batch release prior to dilution, is divided
by the minimum dilution flow to obtain. the
concentration at the unrestricted area. This .
calculation is shown in the following equatlon

. C R o
Qhefe :
C0nci = concentration of radionUC1idé i at the
: unrestricted area, pCi/mi;
- G, \ = concentration of ‘radionuclide i in the
: potential batch release, uCi/ml;
R = release rate of the batch, gpm;
MDF = minimum dilution flow, gpm.

The projected concentration in the unrestricted
area is compared to the concentrations in
Appendix B, Table II of 10 CFR 20. These
concentrations -are given in Table 2.1-1. Before a
release may occur, equation 2.2-2 must be met for
all nuclides. For the MNGP the MDF is 240,000
gpm. The maximum re]ease rate is 50 gpm.

Conc, ,
30 11 <1 2,272
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. where
' » MPCi =  maximum concentrat1on of rad1onuc11de i from
Reference 2, uCi/ml.

2.3 Liquid Effluent DOSes’--Comp1iance with 10 CFR 50

Doses resulting from liquid effluents are calculated monthly to show
compliance with 10 CFR 50. These calculations are performed by the
LIQDOS computer program in conjunction with Surveillance Test 0374
- IAW MNGP Technical Specification 3.8.A.2.a. A cumulative summation
of total body and organ doses for each calendar quarter and calendar
year is maintained as well as projected doses for the next month.

2.3.1 Determination of Liquid Effluent Dilution

To determine doses from liquid effluents the near field -
average dilution factor for the period of release must be
calculated. This dilution factor must be calculated for
each batch release. The dilution factor is determined by: -

| Fo o= 1 2.3
.' - where

~ ADF

R,b, = re]ease rate of the batch during time period k, gpm;
and

- actua] dilution flow dur1ng the t1me period of release
k, gpm. _

The value of X is the site specific value for the mixing
effect of the MNGP discharge structure. This value is 1.0
for MNGP while operating in the once-through cooling mode.
Although not expected to occur, if radioactive material is
. discharged thls operating in the recycle mode, this value
" may be 1.86. _ :

2.3.2 Dose Calculations

The dose contribution from the release of 11qu1d effluents
is calculated monthly. The dose contribution is calculated
using the following equation: :

Dj = i % A]thC1ka - - 2:3-2

where

' ‘ D.. = the dose commitment to the total body or any organ,
. - from the Tiquid effluents for the 31 day period, mrem;

()
It

ik the average concentration of radionuclide, i, in
undiluted 1iquid effluent for release k, (uCi/ml);
JMM3001 ‘ _ 2-11 Revision 7
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_Aij

2.3.3

= the site related ingestion dose commitment factor to

~ the total body or any organ j for each identified -
~principal gamma and beta emitter, mrem/hr per
(uCi/m1); , :

= the near field average d11ut1on factor for C.
liquid effluent release k, as defined in Seci%o
2.3.1; and

during

= the\]ength of time for release k hours.

! The dose factor A . was ca]cu]ated for an adult for each
,1sotope using the ?0110w1ng equation:

where .

1514

3 Aij = 1 14 x 10 (730/D + ZlBF ) DF i3 2.3-3
s 108 pei 10°m  1yr.
x 107 = uCi ~ liter. 8760 hr
730 = ‘adult water consumptionvrate; lTiters/yr;
0, = ' dilution factor from the near field area to
the potable water intake .for adult water
consumption;
:_ 21 | = _jadu]t fisﬁ consumption; kg/yr;
BFi : = bioaccumulation factor for radionuclide i in
- fish from Tab]gsg 1 of Regulatory Guide -
1.109 Rev. 1, pCi/Kg per pCi/liter;
DFij = dose'conversion factor for radionuclide i

for adults for particular organ j from Table
- E-11 of Regulatory Guide 1.109 Rev.1,
o mrem/pC1

B Thé'A . values for an adult at the MNGP are given in Table

2.3-113 The far field dilution factor, D_ for the MNGP is
7:1 for the nearest downstream water supB]y in St. Paul.
This value was determined by assuming that effluents are
completely mixed in 50 percent of the(yjssissippi River
flow (7431 cfs at Anoka, Minnesota). ’

Cumulation of Doses

: Doses calculated monthly are summed for comparison with -

quarterly and annual limits. The monthly results should be

.added . to the doses cumulated from the other months in the

quarter of interest and in the year of interest. This
summation is performed by the LIQDOS computer program.
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» - For the quarter, - _
. | ' D < 1.5 mrem total bddy | 2.3-4

| | D < 5 mrem. any‘organ _ 2.3-5
For the Calendar year, S | _

D < 3 mrem tota] body : 2.3-6
D < 10 mrem any organ | 2.3-7

The quarterly limits gizgg above represent one half of the
annual desigh objective If these quarterly or annual
limits are exceeded, a special report should be submitted

. stating the reason and corrective action to be taken.. This
report will include results of analyses of Mississippi

~ River water and an analysis of possible impacts through. the
drinking water pathway. If twice these Timits are.
exceeded, a special report(§}11 be submitted show1ng 
comp]iance with 40 CFR 190 '

2.3.4 vProjeétion of Doses

Anticipated doses resulting from the release of liquid
. : effluents are projected monthly. If the projected doses
o - for the month exceeds two percent of Equation 2.3-6 or
. " 2.3-7, additional components of the 1iquid radwaste
treatment system will be used to process waste. The
projected doses are calculated using Equation 2.3-2. This
-~ calculation is performed by the LIQDOS computer program in
conjunction with Surveillance Test 0375 IAW MNGP Technical
Specification 3.8.A.3.a. The dilution factor, F , is
calculated by replacing the term ADF_ in Equat1oh 2.3-1
with the term MDF from Equation 2.2- f

The total source term utilized for the most recent dose
calculation should be used for the projections unless
information exists indicating that actual releases could

- differ significantly in the next month. In this case, the

- source term would be adjusted to reflect this information

and the justification for the adjustment noted. This.
adjustment should account for any radwaste equipment which
was operated dur1ng the previous month that could be out of
service in the coming month.
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-Aij Va]ues for th

| Table 2.3-1

(mrem/hr per uCi/ml)

e Monticello Nuclear Genérating Plant

"~ Nuclide -

Bone

T. Body

Kidney~

Lung

GI-LLI

30

[Tver Thyroid
1 H-3 0.00E 00 1.47E 00 -1.47E 00 1.47E 00 1.47E 00 1.47E 00 1.47E 00
6C14  3.13E 04 6.26E 03 6.26FE 03 6.26F 03 6.26FE 03 6.26E 03 6.26E 03
11 Na-24  4.27E 02 4.27E 02 4.27E 02 4.27E 02 4.27E 02 4.27E 02 4.27E 02
24 Cr-51 - 0.00E 00 0.00E 00 1.31F 00 7.80E 01 2.38E 01 1.73E 00 3.28E 02
25 Mn-54  0.00E 00 4.43F 03 8.45E 02 0.00E 00 1.32E 03 0.00E 00 1.36E 04
25 Mn-56  0.00E 00. 1.11FE 02 1.98E 01 O0.00E 00 1.42E 02 0.00E 00 3.56E 03
26 Fe-55  6.91F 02 4.77E 02 1.11E 02 0.00E 00 0.00E 00 2.66E 02 2.74E 02
26 Fe-59  1.09E 03 2.56E 03 9.83E 02 0.00E 00 0.00E 00 7.16E 02 8.54E 03
27 Co-58  0.00E.00 9.80FE 01 2.20E 02 0.00E 00 0.00E 00 0.00E 00 1.99E 03
27 Co-60  0.00E 00 2.82E 02 6.21E 02 '0.00E 00. 0.00E 00 0.00E 00 5.29E 03
28 Ni-63  3.27E 04 2.26E 03 1.10E 03 ~0.00E 00 0.00E 00 0.00E 00 4.72E 02
28 Ni-65 ~ 1.33E 02 1.72E 01 7.87E 00 0.00E 00 0.00E 00 0.00E 00 4.37E 02
29 Cu-64  0.00E 00 1.10E 01 5.15E 00 0.00E 00 2.76E 01 0.00E 00 9.34E 02
7Jn-65  2.32E 04 7.39E 04 3.34E 04 0.00E 00 4.94E 04 0.00E 00 4.66E 04
30 Zn-69  4.94E 01 9.46E 01 6.58E 00 0.00E 00 6.14E 01 0.00E 00 1.42E 01
'35 Br-83  0.00F 00 0.00E 00 4.09E 01 0.00E 00 0.00E 00 0.00E 00 5.89E 01
35 Br-84  0.00E 00 0.00E 00 5.30E 01 0.00E 00 0.00E 00 0.00E 00 4.16E-04
35 Br-85  0.00E 00 0.00E 00 2.18E 00 0.00E 00 0.00E 00 0.00E 00 1.02E-15
37 Rb-86  0.00E 00 1.01E 05 4.72E 04 0.00E 00 0.00E 00 0.00E 00 2.00E 04
37 Rb-88  0.00E 00 2.90E 02 1.54E 02 0.00E 00 0.00E 00 0.00E 00 4.01E-09
37 Rb-89  0.00E 00 1.92E 02 1.35E 02 0.00E 00 0.00E 00 0.00E 00 1.12E-11
38 Sr-89  2.58E 04 0.00E 00 7.40E 02 0.00F 00 0.00E 00 0.00E 00 4.14E 03
38 Sr-90  6.35E 05 0.00E 00 1.56E 05 0.00E 00 0.00E 00 0.00E 00 1.83E 04
38 Sr-91  4.75E 02 0.00E 00 1.92E 01 '0.00E 00 0.00E 00 0.00E 00 .2.26E 03
38 Sr-92  1.80E 02 0.00E 00 7.78E 00 0.00E 00 0.00FE 00 0.00E 00 3.57E.03
continued |
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Table 2.3-1 (contjnded)

’ Ai.1Va1ues for the Monticello Ndclear Genératihg Plant
J - (mrem/hr per‘pCi/ml) '

Body . Thyroid  Kidney Lung GI-LLI

Nuclide __Bone ‘LiVer_ T.
39 Y-90 . 6.90E-01 0.00E 00 1.35E-02 0.00E 00 0.00E 00 0.00E 00 7.32E 03
39 Y-91m  6.52E-03 . 0.00E 00 - 2.53E-04 0.00E 00 O0.00E 00 0.00E 00 1.92E-02
39 Y-91  1.01F 01 0.00E 00 2.70E-01 0.00E 00 0.00E 00 0.00E 00 5.57E 03
39 Y-92 6.06E-02 0.00E 00 1.77E-03  0.00E 00 0.00E 00 0.00E 00 1.06E 03
39 ¥-93 . 1.92E-01 0.00E 00 5.31E-03 0.00E 00 0.00E 00 0.00E 00 6.10E 03
40 Zr-95 - 6.026-01 1.93E-01 1.31E-01 0.00E 00 3.03E-01 0.00E 00 6.11F 02
40 7r-97  3.32E-02 6.71E-03 3.07E-03 - 0.00E 00 1.01E-02 O0.00E 00 2.08E 03
! Nb-95 . 4.47E 02 2.49E°02 1.34F 02 0.00E 00 2.46E 02 0.00E 00 1.51E 06
42 Mo-99  0.00E 00 1.54E 02 2.94E 01 0.00E 00 3.50E 02 0.00E 00 3.58E 02
43 Tc-99m  1.13E-02 3.34E-02 4.25E-01° 0.00E 00 5.07E-01 -1.63E-02 1.97E 01
43 Tc-101 . 1.21E-02 1.75E-02 1.726-01 0.00E 00 3.15E-01 8.94E-03 5.26E-14
84 Ru-103 - 6.63E 00 0.00E 00 2.86E 00 0.00E 00 2.53E 01 0.00E 00 7.74E 02
" 44 Ru-105 5.52E 01 .0.00E 00 2.18E-01 0.00E 00 7.13E 00 0.00E 00 3.38E 02
44 Ru-106  9.85E 01 0.00E 00 -1.25E 01 0.00E 00 1.90E 02 -0.00E 00 6.38E 03
‘47 Ag-110m 2.78E 00 2.57E 00 1.53E 00 0.00E 00 5.06E 00 0.OQE 00 1.05E 03
52 Te-125m 2.60E 03 9.41E 02 3.48E 02 7.81E 02 1.06E 04 0.00E 00 1.04E 04
52 Te-127m 6.56E 03 2.35E 03 8.00E 02 1.68E 03 2.67E 04 0.00E 00 2.20F 04
52 Te-127 1.07E 02 3.83FE 01 2.31E 01 7.90E 01 4.34E 02 0.00E 00 3.42E 03
52 Te-129m 1.11F 04 4.16E 03 1.76E 03 3.83E 03 4.65E 04 0.00E 00 5.61F 04
52.Te-129 -3.04E 01 1.14E 01 7.42E 00 2.34E 01 1.23E 02 0.00E 00 2.30F 01
52 Te-131m 1.68E 03 8.20FE 02 6.83F 02 1.30FE 03 9.31E 03 O0.00E 00 8.14F 04
52 Te-131 _1.81FE 01 7.98E 00 6.03E 00 1.57E 01 8.37E 01 O0.00E 00 2.70E 00
52 Te-132 -~ 2.44FE 03 1.58E 03 1.48E 03 1.75E 03 1.52E 04 0.00FE 00 7.47E 04
53 1-130  3.61E 01 1.07E 02 4.21E 01 9.03FE 03 1.66E 02 0.00E 00 9.18E 01
53 I-131 - 1.99E 02 2.84E 02 1.63E 02 9.32E 04 4.88E 02 0.00E 00 . 7.50F 01
53 1-132  9.70E 00 2.60FE 01 9.08F 00 9.08E 02 4.13FE 01 0.00FE 00 4.88E 00
53 1-133  6.79E 01 1.18F 02 3.60FE 01 1.74F 04 2.06E 02 0.00E 00 1.06E 02
'53 1-134  5.07E 00 1.38E 01 4.92FE 00 2.39F 02 2.19E 01 O0.00FE 00 1.20E-02
53 1-135°  2.12E 01 5.54FE 01 2.05E 01 3.66FE 03 8.89E 01 0.00FE 00 6.26E 01
' ' continued
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Table 2.3-1 (continued)

.. Values for the Monticello

. A1 Nuclear Genefating Plant
J (mrem/hr Per uCi/ml) S
Nuclide Bone’ Liver T. Body Thyroid . Kidhey Lung GI-LLI
55 Cs-134 2.99F 05 7.10E 05 5.81E 05 0.00E 00 2.30E 05 7.63E 04 1.24t 04
.55 Cs-136 3.12E 04 2.23E 05 8.88E 04 0.00E 00 6.86E 04 9.41E 03 1.40F 04
55 Cs-137 3.83FE 05 5.23E 05 3.43E 05 0:00E 00 1.78E 05 5.90E 04 1.01E 04
55 Cs-138 2.65E 02 5.23E 02 2.59t 02 0.00E 00 3.84E 02 3.80E 01 2.23E-03
- 56 Ba-139 2.08FE 00 1.48E-03 6.10E-02 0.00E 00 1.39E-03 8.41E 04 3.69E 00
56 Ba-140 4.36F 02 5.47E-01 2.85E 01 0.00E 00 1.86E-01 3.13t 01 8.97E 02
56 Ba-141 1.01FE 00 7.64E-04 3.41E-02 0.00E 00 7.10E-04 4.34t 04 4.77E-10
56_Ba-142 4.57E-01 4.70E-04 2.88E-02 0.00E 00 3.97E-04 2.66E 04 6.44E-19
57 La-140 1.79E-01 9.04E-02 2.39E-02 0.00E 00 0.00E 00 0.00E 00 6.64E 03
57 La-142  9.18E-03 4.18E-03 1.04E-03 0.00E 00 0.00E 00 0.00E 00 3.05E 01
58 Ce-141 1.34E-01 9.04E-02 1.03E-02 0.00E 00 4.20E-02 0.00E 00 3.46E 02
58 Ce-143 2.36E-02 1.74E 01 1.93E-03 0.00E 00 7.67E-03 0.00E 00 6.51FE 02
58 Ce-144 " 6.97E 00 2.91E 00 3.74E-01 O.QOE 00 1.73E 00 0.00E DO 2.36E 03
. 59 Pr-143 6.60E-Oi " 2.65E-01 3.27E-02 O0.00E 00 1.53E-01 0.00E 02 2.89E 03
59 Pr-144 2.16E-03 8.97E-04 1.10E-04 0.00E 00 .5.06E-04 0.00E 00 3f11E414
'60 Nd-147  4.51E-01 5.226-01 3.12E-02 0.00E 00 3.05E-01 0.00E 00 ~2.50E 04
© 74 W-187 .2.97E 02 2.48E 02 8.68E 01 0.00E 00 0.00E 00 0.00E 007 8.13E 04
93 Np-239  4.26E-02 4.19E-03 2.31E-03 0.00F 00 1.31E-02 0.00E 00 8.60E 02
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RADWASTE . . -
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. 3. 0 GASEOUS EFFLUENTS
| This sect1on describes the procedures used by MNGP to:
() Determine alarm po1nt sett1ngs for gaseous effluent monitors;

.0 " Determine that dose rates at the site boundary -from noble gasgi)
part1culates and 1od1nes remain. below the 1imits of 10 CFR 20

o Determine that the tota] dose from airborne %§§1uents for the year is
' within the 1imits of Appendix I of 10 CFR 50

The computations of th1s section may be done manually, by use of, computer
programs which implement these algorithms, and or by use of. app11cab1e
MIDAS algorithms. MIDAS is a set of programs used at Monticello for

the accident dose assessment. The applicable MIDAS dose evaluation
routines for gaseous effluents may be utilized to perform the dose and-
dose rate assessments specified in th1s section.
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3.1 Monitor Alarm Setpoi'nt' Deterrfﬁnat'ion S A .

This procedure determ1nes the effluent monitor alarm setpoint that -
~indicates if the dose rate at or beyond the site boundary due to
noble gas radionuclides in the gaseous effluent released from the
site exceeds 500 mrem/year to the whole body or exceeds 3000
mrem/year to the skin. Accident monitors are set to limit effluent
releases to a small fraction of the limits spec1f1ed in-10 CFR 100.

1n addition this section calculates the max1mum act1v1ty permitted in
each offgas storage- tank

Monitor high a]arm or. 1so]at1on setpo1nts are estab11shed 1n one of
“the following ways:

a. - Monthly ca]cu]at1on of setpoints us1ng the methodo]ogy of -
: Section 3.1.1 for nob]e gas nuclides in re]eases dur1ng the
‘previous month. '

b. l'Pr1or to each conta1nment purge, reca]cu]at1on of the setpo1nt
using the methodo]ogy ‘of Section 3.1.1 based on the samp]e taken
v_pr1or to purging. _

3.1.1 »Eff1uent Mon1tors

Monitor alarm setpoints are determined to assure compliance
with 10CFR20.- The setpoints indicate that the dose rate at _
or beyond the site boundary due to noble gas radionuclides
. in the gaseous effluent released from the site exceeds 500 .
~ mrem/year to the whole body or exceeds 3000 mrem/year to
 the skin.

Monitor -alarm setpoints are calculated for the Reactor
‘Building Ventilation Plenum Noble Gas monitors and the
Stack Noble Gas Monitors once per month. These

- calculations.are based on the noble gas isotopes in
releases made during the previous month. The ca1culations
are performed by the DOSGAS computer program in conjunction
with Surveillance Test 0342 IAW MNGP Technical Specification
3.8.B.1.a.1.

~ In addition, prior to containment purge- and vent1ng, the
monitor setpo1nt for the monitor release point is
recalculated. ' This calculation is performed by the DWCAL
computer program in conjunction with Surveillance Test 0362
IAW MNGP Technical Specification 4.8.4. The monitor
‘setpoint is determined as follows: :

a. If.no detectable noble gas activity is found in the
purge sample, the values used as the basis for the
alarm point setting are from the column, "Drywell
venting" in Table 3.1-1, Gaseous Source Terms.

b. If any calculated setpoint is less than the existing .
‘monitor setpo1nt the setpo1nt is reduced to the new
value.
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c. If the. ca]cu]éted setpoint is greater than the -
ex1st1ng monitor setpoint, the setpoint may remain at
the Tower value or be 1ncreased to the new value.

d. The setpo1nt dur1ng purging may not be increased above

. the setpo1nt determ1ned for cont1nuous releases,
however ‘ :

Except for conta1nment inerting and de1nert1ng, all
containment purging and venting is done via the standby gas
treatment system and plant stack. Containment inerting and
deinerting releases are made via the reactor building vent.
The small amount of containment atmosphere released by the
containment sampling system on a continuous basis is not
considered a vent1ng operation. :

- 3.1.1.1

Reactor Building Vent Isolation Setpoint

The following method applies to gaseouS're1éasesv

- via the Reactor Building Vent when.determining
. the high-high alarm setpoint for the Reactor

Building Vent PTenum Monitor which initiates
isolation of Reactor Building releases. This
method is applied to both continuous re]eases and
batch releases (containment inerting and '

,de1nert1ng)

a. . Determine the "mix" (noble gas radionuclides
and composition) of the gaseous-effluent.

(D)

(2)

Determine thé_gaseous source terms that =

are representative of the "mix" of the
gaseous effluent. Gaseous source terms
are the total curies of each noble gas
released during the previous month or a
representative analysis of the gaseous
effluent. Table 3.1-1 source terms may .
be used if the Reactor Building

releases for the previous month were
below the Tower 1imits of detection
(LLD), or, in the case of inerting and

- deinerting releases, no detectable

activity was found in the grab sample
taken prior to purging.

. Determine S.,. the fract1on of the tota]

rad1oact1v1{y in the gaseous effluent
comprised by noble gas radionuclide
“i", for each individual noble gas
radionuclide in the gaseous effluent.

A.

= = . 3.1-1

~ M
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where 3 |
- Ay =The "adwaCtWTW of nob]e gas r‘ad1onuc11de ngn .
- _in the gaseous effluent | - |

b Determ1ne Q,, the max imum acceptab]e total -
g release ratg of all noble gas radionuclides
~-in the gaseous effluent (uCi/sec), based
~ upon the whole body exposure 11m1t (500 h
.mrem/yr) ‘
‘ A 500 o
% T ks 3.1-2

i

where .

(x/Q)V= The highest ca]cu]ated'annual’average-re]ative
concentration of effluents released via the
‘Reactor Building Vent for any area at or,beyond
“the site boundary for-all sectors (sec/m”) from
Appendix ‘A, Table A-3. For purge releases,
substitute (x/q)V ‘the highest short term
“dispersion factor from Table A-12.

K The totaT'whdle bbdy dose factoh due to gamma
: emissions from ngb]e gas radionuclide "i"
f(mrem/year/pC1/m ) from Table 3.1-2.

ic.' Determ1ne Qt based upon the sk1n exposure
11m1t (3000 mreméaaa -
% = S+ LTINS, 3.1-3
: A i i’7
where '
| B e B L the total skin dose factor due
o S tos '

emissions from noble gas
radionuclide "1“’
(mrem/year/pC1/m ) from Tab]e »’

3. 1 2
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Determine HHSP (the monitor high-high alarm -
setpoint above background (net pCi/sec)).

. NOTE: - Use the Jower of the Q, va]ués
: ' obtained in Sections 3.1.1.1b
~and 3.1.1.1c. o
HHSP = 0.50 Q, | 3,14

0.50 = Fraction of -the total radioactivity
from the site via the monitored release
point to ensure that the site boundary limit
is not exceeded due to simultaneous releases
from several release points.
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NOTE:

3.1.1.2  Stack Iso]ation Setpoint

: The foHowmg method applies to gaseous re]eases .
via the Stack when determining the high-high

- alarm setpoint for the Stack Gas Monitor which
initiates isolation of Stack releases. The method

~is applied to both continuous releases and batch
releases (containment purges). Mechanical vacuum
pump releases (relatively insignificant) will be
controlled using the continuous setpoint.

a. Determine the "mix" (noble -gases and
composition) of the gaseous effluent.

(1) Determine the gaseous source terms that
. are representative of the "mix" of the

gaseous effluent. ~Gaseous source terms
are the total curies of each noble gas
released during the previous month or a
representative analysis of the gaseous
effluent. Table 3.1-1 source terms may
be used if the Stack releases for the
previous month were below the Tower
limits of detection (LLD)

(2) Determine S., the fract1on of the total
: rad1oact1v1{y in the gaseous effluent
comprised by noble gas radionuclide
"i", for each individual noble gas
radionuclide in -the gaseous effluent. -

S; = S . 3.1-5
.
j
Ai = The rad1oact1v1ty of noble gas rad1onuc11de
- "i" in the gaseous effluent.

b. Determ1ne Q,, the maximum acceptable total
release ratg of all noble gas radionuclides
in the gaseous effluent (uCi/sec), based
upon the whole body exposure limit (500

~ mrem/yr).
500

e 3.1-6
5V.S. |

For short-term batch releases (equa] to or less than

. 500 hrs/years) via drywell purg1ng, subst1tute Vs for

Vi in Equat1on 3.1-6.
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= The constant for long-term releases (greater than
500 hrs/yr) for noble gas radionuclide "i"
accounting for the gamma radiation from the
elevated finite plume (mrem/year/pC1/sec) from
Table 3.1-2.

. S ' where
. . : V.=

v, = The constant for short-term releases (equal to or
less than 500 hrs/year) for noble gas -
radionuclide "i" accounting for the gamma
radiation from the elevated finite plume
{(mrem/uCi/sec) Tab]e 3.1-2.

C. Determine Q based upon the sk1n exposure
Timit (3000 mrem/yr). _

0 = -
= (LGOVQ), + 1.18) S, 3.1-7

NOTE: For short-term batch releases (equal to or
' less than 500 hours per year) via drywell
purging, use the short-term (x/q)_ value and
substitute bi for Bi in Equation 3.1-7.

. where

' . o o L"i ()(/Q)s + 1.181- The tota] skin dose constant for A
. ’ ' : long-term releases (greater than 500 hours’
per year) due to emissions from noble gas
~radionuclide "i", Tab]e 3.1-2, '
, mrem/year/pC1/sec

L'i(x/q)S + 1.1bi- The tota].skin dose constant for _
short-term releases (less than or equal to.
500 hours per year) due to emissions from
noble gas radionuclide "i", Table 3.1.2,
mrem/year/uCi/sec. ' :

d. Determine HHSP (the monitor high-high»e1arm
- setpoint above background (uCi/sec).

NOTE: Use the lower of the Qt values
obtained in Sections 3.1.1. 2b and 3.1.1.2c.
HHSP = 0.50 Q, | ' 3.1-8
0.50 = Fraction of the total‘radioactivity

from the site via the monitored release
po1nt to ensure that the site boundary limit
is not exceeded due to simultaneous re]eases
from several release points.
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3.1.2

Accident Mcnitors

The gross radioactivity in noble gases removed from the
main condenser by means of steam jet air ejectors as '
measured prior to entering the treatment, adsorption, and -
delay systems shall be 11m1ted by an a]arm setpo1nt for the
Off Gas Monitor.

This procedure determ1nes the monitor alarm setpoint that
indicates if the potential body accident dose to an
individual at or beyond the site boundary due to noble gas

- radionuclides in the gaseous effluent released from the

site exceeds a small fraction of the limits specified in
10CFR100 in the event -this effluent, including the
radioactivity accumu]ated in the treatment system, is

- ‘inadvertently discharged directly to the environment
‘without treatment. This calculation is performed by the

OFFGAS computer program on a routine or an as needed basis.

0ff-Gas flow is automat1ca]1y term1nated when this setpo1nt

is reached

3.1e2.1» Max1mum Re]ease Rate

Determ1ne Qs the maximum acceptab]e total
release rat& in puCi/sec of all noble gas

radionuclides in the gaseous effluent at the Off -

-Gas Monitor after a 5-minute decay, based on the
~maximum acceptable total release rate of 2.60E5
puCi/sec after a 30-minute decay.

a. Determine the off-gas mixture of the gaseous_.‘

effluent. The off-gas mixture is the -
fraction of the off-gas noble gas
" radioactivity caused by each recoil
~diffusion, and equilibrium component. The
off-gas mixture is determined, monthly, in
conjunction with Monticello Technical
“Specification 4.8.B.5.c. : '

b.  Determine Qt based on the off-gas mixture
us1ng Table"3.1-3. This table was prepared
using a variation of the NSP EBARR computer
code (Appendix D).

3.1.2.2 Maximum Concentrat1on

Determine C,, the maximum acceptable total
rad1oact1v1%y concentration of all noble gas
.rad1onuc11des in the gaseous effluent (uCi/cc)..

T Q
C, = 212E03: | 3.1-9
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where

—h
1

The maximum acceptab]e'effluent flowrate at
the point of release (cfm), '

- 85.5 cfm

- 3.1.2.3 .Mon1tor Read1nq

Determine C.R., the calculated mdnitor reading
above background attributed to the noble gas
radionuclides (mR/hr).

Ct _
C.R. = E_ L - 3.1-10

where

'E =  The detection efficiency of the monitor for

noble gas radionuclides represented in main.

~ condenser off-gas (uCi/cc/mR/hr) from Plant
Chemistry Surveillance procedures.

3.1.2.4 Monitor High High.Set?point

. . : - The monitor high-high alarm setpoint above. .
. ‘ o background (mR/hr) shou]d be set at or, be]ow the
C.R. value.

3.1.3 : Offgas Storage Tank Maximum Activity

The Technical Specifications 1imit the maximum activity in
each storage tank to less than 22,000 curies of noble gas
(considered as dose equivalent Xe- 133) after 12 hours of
holdup. -To verify that this ]1m1t is not exceeded Table
3.1-3 1is used. :

The gross rad1oact1v1ty of nob]e gases from the main
condenser air ejector is determined by 1sotop1c analysis
‘monthly and whenever a significant increase in offgas
activity is noted. Analysis of this data is used to
determine the primary mode of fission product release from
the fuel (recoil, equilibrium, or diffusion) and the gross
release rate. Th1s information combined with the condenser
air inleakage rate (cfm) and the air ejector monitor
release rate is used to confirm that the maximum tank-
contents 1imit is not exceeded. This calculation is performed

by the OFFGAS computer program on a routine or as needed basis
IAW MNGP Technical Specification 4.8.B.4.a.

_ Table 3.1-3 is entered with the offgas mixture (fraction
' recoil, diffusion, and equilibrium rounded to one decimal

. : place) and the air inleakage rate (in cfm determined from
the last tank fill time). The resulting tank activity is
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multiplied by the current total re]ease rate after a - -

30 minute decay (uCi/sec) and divided by the maximum - . .
permitted air ejector release rate rate of 260,000 pC1/sec.

Linear interpolation of a1r 1n1eakage is used.

As noted ear11er Table 3.1-3 is derived from the EBARR
. computer program ‘described in Appendix D. It is extremely
"~ unlikely that the max1mum tank activity 1imit will be
exceeded , S
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Table 3.1-1

Gaseous Source Terms(3)
-Ai’ Ci/yr
. Reactor Mechanical _ :
Radio- Building  Gland Vacuum . Gaseous = Drywell
nuclide Vent Seal Pump Radwaste Venting
Kr-83m - 2.3 01 -- -- --
Kr-85m 7.1E 01 4.1E 01 -- == 3.0E 00
Kr-85 -- -- -- 1.3 02 -~ --
Kr-87 1.33E 02 1.4 02 -- -- 3.0E 00
Kr-88 2.33E 02 1.4k 02 -- -- 3.0E 00
Kr-89 -- 6.0E 02 -- -- .-
Kr-90 -- - -- --- --
Xe-131lm -- -- == 4.5E 01. --

- Xe-133m -- - 2.0E 00 - 2.7E 01 -
Xe-133 °  3.26E 02 5.6E 01 2.3E 03 8.9E 03 6.6E 01
Xe-135m- 6.96E 02 1.7E 01 -- -- 4.6E 01
Xe-135 7.09E 02 1.5E 02 3.5E 02 -- 3.4E 01

- Xe-137. -- 7.3 02 - -- -- ==

- Xe-138 1.41E 03  5.6E 02 -- -- 7.0E 00
Xe-139 -- - -- -- --

. Ar-41 -- -- -= -- --
Total 3.58E 03 2.46E 03 2.65E 03 9.10E 03 1.62E 02
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Table 3.1-2

Dose Factors and Constants
for the .

, Total Body and for Skin

- for Gaseous Radionuclides

, : o ' - Total Body Dose
Total Whole Body. Total Skin Constant for Long

Dose Factor .- Dose Factor Term Releases
' K. .~ . L, + 1.1M, V.

Radio-  (drem/yr 3. (hrem/yr 3. (hrem/yr

"~ nuclide per pCi/m”) per uCi/m~) per uCi/sec)
Kr-83m  7.56E-02 2.12E 01 2.61E-09
"~ _Kr-85m . 1.17E 03 '2.81E 03 1.39E-04
Kr-85 1.61FE 01 1.36E 03 - 2.10E-06
Kr-87 5.92E 03 1.65E 04 ' 6.33E-04
Kr-88 - 1.47E 04 1.91E 04 1.66E-03
“Kr-89 1.66E 04 = 2.91E 04 1.12E-03
Kr-90 1.56E 04 - -~ 2.52E 04 - 1.61E-04"
Xe-131m 9.15E 01 - . 6.48E 02 - 3.31E-05
Xe-133m 2.51E 02 1.35E 03 2.51E-05
- Xe-133  2.94E 02 6.94E 02 ~2.61E-05
~ Xe-135m 3.12E 03 4.41E 03 3.34E-04
- Xe-135 1.81E 03 - 3.97E 03 - 2.24E-04-
‘Xe-137-  1.42E 03 - 1.39E 04 . . 9.99E-05
Xe-138  8.83E 03 1.43E 04 9.90E-04
Xe-139 ° 5.02E 03 .7.10E 04 5.79E-05
Ar-41  8.84E 03 1.29E 04 1.20E-03

continued
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" Table 3.1-2 (contihued)

.‘ - ’ Dose Factors and Constants
' R o -for the '

Total Body .and for Skin

for Gaseous Radionuclides

Total Body Total Skin Total Skin

Dose Constant . Dose Constant ‘Dose Constant
for Short Term for Long Term for Short Term
Releases Releases ‘Releases -

o V. L.(x/Q)_.1.1B.* - L.(x/q) _+1.1b.%
Radio-  (hrem/Yr ‘ : (&rem)/?r Vo (hrem/YR !
nuclide per uCi/sec) _ per- uCi/sec) per uCi/sec)
Kr-83m  2.99E-09 4.15E-07 4.75E-07
Kr-85m  1.59E-04 3.90E-04 7.07E-04
Kr~85 2.40E-06 "1.52E-04 ©4.14E-04
Kr-87 7.25E-04 - 2.13E-03 4,.18E-03
Kr-88 1.90E-03 3.00E-03 4.86E-03
Kr-89.  1.28E-03 2.97E-03 5.20E-03 .
Kr-90 1.85E-04 1.08E-03 + 2.54E-03
Xe-131m 3.79E-05 1.10E-04 2.11E-04
Xe-133m 2.87E-05 1.55E-04 3.56E-04

A : Xe-133  2.99E-05 7.88E-05 - 1.45E-04
: © 'Xe-135m 3.82E-04 6.36E-04 8.54E-04

. Xe-135 2.57E-04 5.77E-04 9.94E-04
© Xe-137  1.14E-04 1.52E-03 - 3.92E-03

Xe-138  1.13E-03 2.10E-03 3.13E-03

Xe-139 6.63E-05 7.33E.03 2.01E-02

1.57E-03 2 3.10E-03

Ar-41 .28E-03

* éééﬁ)s, (x/q)s; B., and b, values obtained from other tables in the
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TABLE 3.1-3

- Air EJector Monitor Trip Settmg and Storage Tank Contents
Storage Tank Activity in Dose Equivalent Curies Xe-133 12 Hours After’ Comp]ehon of Tank Fill .
Release Rate Set to 1 00 of Max1mum Tmp Setting .

In]eakaQe; cfm

cooo

COoOOoCOOo

Recoil/Diff/Eq  Qtot(5 min) Qtot(30 Min) - 3 . 6 9 12 .15 - 18 21 24 27 30
1.0 0.0 0.0 2.149E 06 2.600E 05 956.  1492.  1806.  1970.  2045. 2068, 2062, 2039, 2005.  1965.
0.9 0.1 0.0 1.876E 06 2.600F 05 2008.  2459.. 2743.°° 2880. 2923. .2912. 2872. 2815. . 2750.  2680.
0.9 0.0 0.1 2.042E 06 2.600E 05 2480. 2585. . 2702.  2747. 2738. 2697. 2639. 2572, 2502. 2431
0.8 0.2 0.0 1.664E 06 2.600E 05 2823. 3206.  3469. 3584.  3602. 3565.  3499.  3416. 3326. 3234,
0.8 0.1 0.1 1.772E 06 2.600E 05 ~ 3371.  3444. 3556. 3589. 3558.  3490. . 3403. 3308. 3209. 3111.
0.8 0.0 0.2 1.925E 06 ~ 2.600E 05 4145. - 3779.  3680. 3595. 3495.  3384. 3269.  3155. . 3045.  2939.
7 0.3 0.0 1.495E 06. 2.600FE 05 3471.  3802.. 4046, 4144. 4143. 4086, 3998. 3895. 3785.  3674.
7 0.2 0.1 1.565E 06 . 2.600E 05 4053.  4102. . 4211.. "4233. 4186. 4098. . 3989. 3871. 3751.  3633.
7 0.1 0.2 1.661E 06 2.600E 05 4842.  4507.  4434. 4554, 4243, 4114, - 3977. 3840. 3705. ~ 3576.
7 0.0 0.3 1.797E 06 - 2.600E 05 5971.  5088.  4752. . 4526. 4325. 4137.  3960. 3794. 3640. 3496,
6 0.4 0.0 1.358FE 06 2.600F 05 4000. ~ 4288. 4517. 4602. 4585. 4510. 4405. 4285. 4160.  4034.
6 0.3 0.1 1.402E 06 2.600E 05 . 4593. 4621. 4728. 4743, 4682. 4578.  4452. 4317.. 4180. 4045.
6 0.2 0.2 1.460E 06 2.600E 05  5370. 5059. 5005. 4928. 4810. 4667. 4514. 4358.  4206. = 4060.
6 0.1 0.3 1.540E 06 2.600FE 05  6435. 5659. 5383. 5182. 4985. 4789. 4598. 4415. 4242.  4080.
6 0.0 0.4 1.655E 06 2.600E 05 7982.  6530. 5934. 5551.  5240.° 4967. 4721. 4498. 4295.  4109.
0.5 0.5 0.0 1.243E 06 2.600E 05 4440.  4691. 4909. 4982. 4951. 4862. 4743.  4609. 4471.  4332.
0.5 0.4 0.1 1.270E 06 .2.600E 05 ~ 5030. 5043. 5148. ' 5156. 5084. 4967. 4827. = 4678. 4527. 4379.
0.5 0.3 0.2 1.303E 06  2.600E 05 = 5784. 5492. 5453. " 5379. 5254, 5101. 4934. 4765. 4599. 4439,
0.5 0.2 0.3 1.347E 06 2.600E 05  6782.  6086. 5856. 5673. 5479. 5278. 5076. 488l.  4694.  4518.
0.5 0.1 0.4 1.408E 06 2.600FE 05 ~  8165. 6909.  6415. 6082. 5791. 5523. 5273. 5041. 4826. 4627.
0.5 0.0 0.5 1.498E 06 2

.600E 05 10208. 8126. 7241. - 6685.  6552. 5885. " 5663.  5277. 5021.  4788.
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o | TABLE 3.1-3 (contihued. e @
' Air EJector Monitor Trip Setting and Storage Tank Contents | '

Storage Tank Activity in Dose Equivalent Curies Xe-133 12 Hours After Completion of Tank F111
Re]ease Rate Set to 1.00 of Max1mum Tr1p Setting v

‘ _ ) ‘ - Inleakage, cfm S ' : -
Recoil/Diff/Eq  Qtot(5 min) Qtot(30 Min) 3 6 9 12 15 18 21 24 27 30

0.4 0.6 0.0 1.147E 06 2.600E 05 - 4811. 5032. 5240. 5302. 5261. 5160. 5028. 4883. 47/33. 4584.
0.4 0.5 0.1 1.160E 06 2.600E.05 5391. 5391. 5494, 5497. 5417. 5289. 5137. 4976. 4814.  4655.
0.4 0.4 0.2 1.176E 06 2.600E 05 6118. 5840. ' 5813. 5741. - 5612. = 5450.  5273. 5092. 4915. 4744,
0.4 0.3 0.3 1.197E 06 2.600E 05- 7052. 6418. 6223. 6055. 5864. 5657. 5448..  5242. ~ 5045. - 4858.
0.4 0.2 0.4 1.225E 06 2.600t 05 8300. 7190. 6771. 6475. 6199. 5934, 5681. 5442. - 5218. 5010. -
0.4 0.1 0.5 1.265E 06 2.600E 05 10051. 8273. 7540. 7063. 6670. ~ 6322. 6008. 5723. 5462.  5223.
0.4 0.0 0.6 1.324E 06 2.600E 05 12686. 9902. 8697.  7948. 7378. 6907. 6501. 6145." 5828.  5544.
0.3 0.7 0.0 1.064E 06 -2.600E 05 5148.  5324. 5522. 5577. 5526, 5415.° 5273.  5117.. 4958.  4800.
0.3 0.6 0.1 1.068E 06 2.600E 05 5695. 5684. 5786. 5784. 5697. ~5559. - 5398. 5227.. 5055.  4887.
0.3 0.5 0.2 1.072E 06 2.600t 05 6392. 6127.° 6110. 6040. 5907. 5737. - 5551.  5362. . 5175. = 4995.
0.3 0.4 0.3 1.078FE 06 2.600E 05 ~ 7268. 6684.  6517. 636l. . 6171. 5961. ' 5744.  5531. = 5325. 5129.
0.3 0.3 0.4 1.085E 06 2.600E 05 8404. 7406. 7046. 6777. 6513. 6251. 5995. 5751. ° 5521.  5304.
0.3 0.2 0.5 1.092E 06 2.600E 05 9937. _8380.' 7758.. 7338.° 6975. 6642. 6333. 6047. 5784,  5540.
0.3 0.1 0.6 1.108E 06 2.600E 05 12115. - 9765. 8771. 8136. 7632.  7197. 6813. 6469. 6158.  5876.
0.3 0.0 0.7 1.129E 06 2.600E 05 15459. 11891. 10326. - 9361. 8639. 8051. ' 7550. 7115. 6732.  6391.
0.2 0.8 0.0 9.929E 05 2.600E 05 5403. 5576. 5767. 5814. 5755. . 5635. 5484. ° 5320. 5153. . 4987.
0.2 0.7 0.1 9.894E 05 2.600E 05 5954. 5934. 6034. . 6029. 5935. 5790. 5620. 5441. = 5261. ~ 5085.
0.2 0.6 0.2 9.052E 05. 2.600E 05 6621. 6366. 6358. 6289. 6153. 5977. 5784,  5587. 5393.  5204.
‘0.2 0.5 0.3 9.799E 05 2.600E 05 7444, 6901. 6757. 6610. 6422.. 6209. 5987.  5768.  5555.. 5352.
0.2 0.4 0.4 9.733E 05 2.600E 05 8487. 7577. 7263. 7017. 6762. 6502. 6244. 5996. 5760.  5538.
0.2 0.3 0.5 9.646E 05 2.600E 05 9849. ‘8462. 7924. 7548. 7207. 6885. 6508. 6295. 6029. 5782.
0.2 0.2 0.6 9.528E 05 2.600E 05 11706. 9667. 8825. 8272. 7814. 7406. 7038. 6702. 6395. 61l4.
0.2 0.1 0.7 9.357E 05 2.600E 05 14384, 11405. 10124. 9316. 8689. - 8159. 7698. 7289. 6923. 6593.
0.2 0.0 0.8 9.090E 05. 2

.600E 05 18586. 14132. 12163. 10954. 10061. 9340. 8734. 8210. 7751.  7345.
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“TABLE 3.1-3 (continued)

' Air EJector Monitor Trip Setting and Storage Tank Contents
Storage Tank Act1v1ty in Dose Equivalent Curies Xe-133 12 Hours After Comp]et1on of Tank F111
. . Release Rate Set to 1.00 of Maximum, Tr1p Sett1ng

'In1eakage, cfm

Recoil/Diff/Eq- Qtot(5 min) Qtot(30 Min) = 3 6 9 12 15 - 18 21 24 27 30

0.1 0.9 0.0 9.305E 05 2.600E 05 | 5643. 5796,  598l. 6022. 5955. ' 5827. 5669. 5497.  5322. - 5150.

0.1 0.8 0.1 9.217E 05 2.600E 05 6178. 6149. 6249. 6240. ~ 6141. 5989. 5812. 5625. ~ 5439.  5256.

0.1 0.7 0.2 9.112E 05 2.600E 05 = 6816. 6570. -6568. 6501. 6362. 6181. 5982. =~ 5778. 5577. 5383.

0.1 0.6 0.3 8.985E.05 2.600E 05 7591.  7082.. 6957. 6818. | 6631. .6415. 6190. 5964. 5746.  5537.

0.1 0.5 0.4 8.826E 05 2.600E 05 8554.  7717. 7440.  7212. 6965. 6706. 6447. 6195. 5955. - 5728.
1 0.4 0.5 8.624E°05 2:600E 05 ~ 978l. 8526. 8055. 7713. = 7309. 7076. 6775. 6490. - 6222. 5972.
1 0.3 0.6 8.358E 05 2.600E 05  11397. 9593. 8865. 8374. 7951. 7564. 7207. 6877. 6573.. 6293.
1. 0.2 0.7 7.992E 05 2.600E 05  13625. 11062. 9982. 9284. 8723. . 8236. 7802. 7411. 7058. 6736.
1 0.1 0.8 7.454E 05 2.600E 05 16890. 13216. 11619. 10619.  9856. . 9222.. 8675. 8194. 7768. .7385.
1 0.0 0.9 6.591E 05 2.600E 05 22138. 16679. 14250. ' 12764. 11676. 10805. 10077. - 9453. 8909.  8428.
0 1.0 0.0 8.755E 05 ~2.600E 05 ~ 5855. 5990. 6169. 6205. 6132. ~5997. 5832. - 5653. 5472.° 5293.
0 0.9 0.1 8.628E 05 2.600E 05 6372. 6336. 6435. 6424. 6320. 6162. 5979. 5786. 5593.  5405.
0 0.8 0.2 8.477E 05 2.600E 05 6983.  6745. 6750. 6683. 6542. 6357. 6152. = 5943,  5732. 5536.
0 0.7 0.3 8.296E 05 2.600E 05 7716.  7235. 7126. .6994. - 6808. 6590. 6361. 6131. 5908. 5694.
0 0.6 0.4 8.075E 05 2.600E 05  ,8610. 7832. 7586. ~ 7373. ~7133. = 6875. 6615. 6360. 6117. 5886.
0 0.5 0.5 7.799E 05 2.600E 05 9725. 8578.  8160.. 7846. 7538. 7231. 6932. 6647. 6378. " 6126.
0 0.4 0.6 7.446E 05 2.600E 05 ~ 11156. 9535. - 8897. 8454. 8058.- 7687. 7339. 7014. 6713. . 6433.
0 0.3 0.7 6.976E 05 2.600E 05 -~ 13059. 10807. 9876. 9261. 8749. 8293. 7880. 7508. 7158. 6843.
0 0.2 0.8 6.320E 05 2.600E 05 15713. 12581. -11241. '10386. 9713. .9139.. "8634. -8184. 7779.  7413.
0 0.1 0.9 5.342E 05 2.600E 05 19670. 15227. 13277. -12065. 11151. 10401. 9759. 9200. 8705. . 8264.
0 0.0 1.0 3.727E 05 2

.600E 05 26207. 19597. 16640. 14838. 13527. 12484. 11617. 10878. 10235. = 9670.
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3.2 Gaseous Effluent Dose Rate - Compliance with 10 CFR 20

JMM3002

Dose rates resulting from the release of noble gases, and from
radioiodines and particulates must ‘be calculated to show compliance

 with 10 CFR 20. The dose rate limits of 10 CFR 20 are conservatively

applied on an instantaneoUs‘basis at the hypothetical worst case
Tocation. : A '

3.2.1 - Noble Gases

The dose rate 'in unrestricted areas resulting from noble-

gas effluents is limited by 10 CFR 20 to 500 mrem/yr to the
total body and 3000 mrem/yr to the skin. The setpoint
‘determinations discussed in the previous section are based 1)
on the dose rate calculation method presented in NUREG-0133.
This represents a backward solution to the limiting dose

rate equations in NUREG-0133. Setting alarm trip setpoints in’
this manner will insure that.the 1imits of 10 CFR 20 are

met for noble gas releases. Therefore, no routine dose

rate calculations for noble gases will be needed to show
compliance with this part. Routine calculations are made

for dose rates from noble gas releases to show compliance

.with 10 CFR 50, Appendix I by performing the DOSGAS computer
program. . v , : : _ :

3.2.2. ‘Radioiodine and Radioactive Particu]atés and Other
: Radionuclides ' .

‘The dose rate in unrestricted areas resulting from the
release of radioiodines and particulates with half Tives
greater than 8 days is limited by 10 CFR 20 to 1500 mrem/yr
to any organ. The calculation of dose rate from '
radioiodines and particulates is performed for drywell

_ purges prior to the release and weekly for all releases.
This calculation is performed by the DWCAL computer
program for drywell purges and 1/week by the IPART computer
program for all releases, which is run in conjunction with
Surveillance Test 0356 IAW MNGP Technical Specification
3.8.B.1.a.2. The calculations are ‘based on the results of
analyses obtained pursuant to the MNGP Technical
Specifications. To show compliance with 10 CFR 20, Equation
" 3.2-1 or the MIDAS equations shown in Appendix F will be
evaluated for I-131, I-133, tritium, and radioactive
particulates with half lives greater than eight days.

ZPiI L (x/QV) in + (x/Qs) Qis] < 1500 mrem/yr | 3.2-1

where

P - child critical organ dose parameter for
1 radionuclide i fog the inhalation pathway,
mrem/yr per uCi/m>; '
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annual average relative concentration for
Tong-term release from the reacgor building vent

at the critical location, sec/m " (Appendix A,
Table A-3); ' T o

/),

(x/Q)s = - annua]laverageAre1ative concentration for
o ’ long-term releases from §he off-gas stack at the
critical location, sec/m™ (Appendix A, Table

A-6); ..
) Q;, = - the release rate of radionuclide i from the
' reactor building vent for the week of interest,
LCi/sec; :
Q;; =  the.release rate.of radionuclide i from the -

off-gas stack for the week of interest, pCi/sec.‘

The x/Q values presented in-Tables A-3 and A-6 havglasen
calculated using the USNRC .computer code '"X0QDOQ." Dose
- rate calculations using Equation 3.2-1 are made once per week.
The source terms Q.. and Q{ are determined from the
results of analysis of week?y stack and reactor building
particulate filters and charcoal cartridges. These source
‘terms include all gaseous releases from MNGP. They are
recorded and reported as the total dose for compliance with
10 CFR 20. S ' -

' Radioiodines and particulates may be released from both the
off gas stack and the reactor building vent. As specified
in NUREG-0133, the critical receptor location is identified
based on the reactor building vent x/Q. ' S

A component of the total stack or vent source term may be
“due to short term releases occurring as a result of
containment drywell- purging. Dose rate calculations are
made on this component separately to further assure
- compliance with 10 .CFR 20 prior to release. The calculated
- dose rate is used only to determine whether or not the
drywell can be purged. All dose rates from drywell purges
~will be accounted for and reported through the weekly
calculations discussed above. Release rates are determined
from the results of analyses of samples from the drywell.

The term Q. for .the calculation of drywell purge dose

- rate is det@rmined by multiplying the concentration of each
nuclide in the drywell by the rate of release. Credit will

~ be taken for the expected reduction in radionuclide
concentration due to use of the standby gas treatment
system. Equation 3.2-2 is used to calculate purge dose I
rates. Only one source term is used depending on the

- release point (stack or reactor building vent). Short term

values of x/q from the Table A-9 or Table A-12 is used in
the purge dose rate calculation. The 1imiting dose rate
1imit for each purge is determined using:

3.2-2
Revision 7

BL = 1500 - (D, + D - D

=Dy,
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where

‘ . BL = Hmiting dose rate for the batch, mr‘em/yr"
DCV = previous week's dose rate from reactor bu11d1ng
cont1nuous and batch releases, mrem/yr; .
DCS .= prev1ous week's dose rate from off- gas stack
’ continuous and batch releases, mrem/yr;
D = previous week' s total dose rate from drywe]] purge

dw' releases, mrem/yr, for the purge release po1nt

Although mechanical vacuum pump releases are batch mode, they
cannot be sampled prior to release. . For this reason, no- \
prerelease dose rate calculations can be made from this source.
Expeérience has shown mechanical vacuum pump release to be we11'
within 10 CFR 20 limits.

v3.2.3 ~ Critical Receptor Identificatiop‘

As stated in 5.2.1 of NUREG-0133, when the critical
receptor is different for stack and vent releases, the
controlling location for vent releases should be'used.
For this reason, the reactor building vent dispersion
parameters are used to identify the critical receptor
: o The real time atmospheric dispersion factor (x/Q) is -
. ' . ‘ calculated by performing. the MIDAS XP computer program
‘ IAW MNGP Chemistry Procedure I.6.07. As discussed '
_ previously, weekly and batch dose rate calculations are
performed for the critical boundary location. The critical
boundary location is based on reactor vent long term x/Q
V(Table -3) is5..0.43 miles in the SSE sector.
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~ Table 3.2-1

Child Critical Orgaanosé‘Parameters
for Radionuclide i
- - for the Inhalation Pathway

Nuclide ~mrem/yr
- 'pCi/m3

H-3 1.12E 03
~-Cr-51 - 1.70E 04
Mn=54 1.58E 06
Fe-59 1.27E 06
. Co-58 - 1.11E 06
" Co-60 ~ 7.07E 06
. In-65 9.95E 05
Rb-86 '1.98E 05
Sr-89 2.16E 06
Sr-90 - 1.01E 08
Y-91 ~ 2.63E 06
. Zr-95 - 2.23E 06
- Nb-95 6.14E 05
" Ru-103 " 6.62E 05
© Ru-106 1.43E 07
Ag-110m - 5.48E 06
Te-127m - 1.48E 06
- Te-129m 1.76F 06
Cs-134 1.01E 06
Cs-136 1.71E 05
Cs=137 9.07E 05

Ba-140 1.74E 06
Ce-141 5.44E 05
Ce-144 1.20E 07
I-131 1.62E 07
I1-133 3.85E 06
I-135 ~7.92E 05
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3.3 'Gaseous Eff]uents - Compliance with-10 CFR 50

Doses resu1ting‘fr0m the release of hob]e gases, and radioiodines and
particulates must be calculated to show compliance with Appendix I of
10 CFR 50. The calculations are performed monthly for all gaseous -

~ effluents. Calculation of the doses received due to the release of

noble- gases is’ performed by the DOSGAS computer program. Similarly
the dose received due to the release of radioiodines and particulates -
is calculated by the DOSPIT computer program. These two programs are
performed monthly or as required in conjunction with Surveillance
Test #0342 IAW MNGP Technical Spec1f1cat1on 3.8.8B. 2 a and 3.8.B.3.a
respectively.

This section describes the methods and equations used at MNGP to
perform the dose evaluation using manual methods based on historical
meteorological dispersion parameters and using the MIDAS computer

~ methods with contemporaneous meteoroloegical dispersion parameters.

3.3.1 Noble Gases
The air dose in unrestricted areasvat MNGP is Timited to:

a. for any ca]endar quarter
DT - < -5 mrad due to gamma radiation; and

DB < 10. mrad due to beta radiation; and
b. for any calendar year:
‘ 'DT' < 10 mrad due to gamma radiation; and
DB e 20 mrad due to beta rad1at1on

Air doses may be ca]cu]ated using historical meteoro]ogica1
data using the highest normalized concentration statistics
as the best estimator of