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Method 3 = Unmit 2

Use the GASPAR code with actual locations, real-time meteorlogy and
the pathways which actually exist at the time at these locations.
The code should be run separately for steam generator blowdown tank
vents and ventilation releases, contaimnment purges and waste gas
tank releases,
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Maximum Organ - Annual Noses - Both Units

Determine DY 1 and D = maximum organ dose for the calendar year for
Units | and 9 respec!?&ely as tollows:

Dyo

ove

= sum of quarterly maximum organ doses where the sum is

b the?ticae 88
e first §uarter through the present quarter doses.

The following guidelines should be used for use of D .:

(1)

(2)

(3)

(4)

Qo0

It the detailed quarterly dose calculations required per the sectior
for the semi-annual effluent report are complete for any caleuda.
quarter, use those results.

If the detailed calculations ure not complete for a particular
quarter, use the results as determined above in Section D.3.a or
D.3.b.

I[f Dy, is greater than 15 mrem and any quorterly dose was not
cach?ated using Method 3 of Section D.3.a or D.3.b, recalculate the
quarterly dose using Method 3.

If different organs zre the maximum organ for di{ferent quarters,
they car be summed together and DY recorded as a less than value as
long as the value is less than 15 grem. If it is not, the sum for
each crgan involved should be determined.



Rev. 0

D.4 Gaseous Effiuent Monthly Dose Projections

D.4.a Unit 1

(1) Due to Gaseous Radwaste Treatment System (Offgas)

Step 1 - If it is expected that the augmented offgas treatment
system will be out of service during the month, go to
Step 7. Otherwise, continue with Steps 2 through 6.

Step 2 - Determine C'y = aumber of curies of noble gas released
during the Dgll recent month of operation from the augmented
offgas system.

Step 3 - Estimate R, = ratio of expected full power offgas rate at
the air ejlctor for the upcoming mouth compared to the
reference month of Step 2.

Step 4 - Estimate R, = ratio of expected unit production capacity
for the upso-iug month compared to the reference month of
Step 2.

Step 5 - Determine D:G = estimated monthly gamma air dose.

D:G (mrad) = 4.8 x 10.5 C'N Rl R2 (Factor 1s from

Appendix D)

Step 6 - Determine D:B = estimated monthly beta air dose.

D:B = 4.8 x 10-7 C'y Rl Rz (Factor is from Appendix D)

Step 7 If the augmented offgas system is expected to bhe out of
service during the month, determine the following:

Q = Estimated curies/sec at the air ejector at
expected maximum power for the month.

R = estimated curie reduction factor from air
ejector to stack via 30 minute holdup line (in
decimal fraction).

d = estimated number of days 30 minute holdup pipe
will be used.
D:C = estimated monthly gamma air dose.
= 4.8 x 10> mrad/Ci x Q Ci/sec x R x d (day) x
8.6 x 10 sec/day.
E .
DHG = 4xQxRxd

D-10
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D

SB estimated monthly beta air dose.

D

]

:n 0.0 x QxRxd

(2) Due to Ventilation System Releases

Step 1 - For the last quarter of operation, determine DQT or DQO*
as determined per Section D.3.a.%*%

Estimate R, = expected ratio of primary coolant iodine
level for lhe coming month as compared with the average
level during the quarter used in Step 1.

Step 2

Step 3 - Estimate R, = expected ratio of primary leakage rate for
the coming month as compared with the average leakage rate
during the quarter used in Step 1.

Determine Dso = estimated monthly dose to the maximunm
organ.

Step 4

= *
D 1/3 Rl R2 D (or D T)

E
MO QO Q

* = Whichever was greater
#% - Section D.3.b for Unit 2

D-11
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Unit 2

Due to Gaseous Radwaste Treatment System

Step 1 -

Step 2 -

Step 3 -

Estimate C£ = the number of curies of noble gas to be
released f§o- the waste gas storage tanks during the next
month.

Determine DSG = estimated monthly gamma air dose.

Dﬁc (mrad) = 4.8 x 107> cs

(Factor is from Appendix D for the Unit 1 stack releases
since the Unit 2 waste gas tanks are discharged via the
Unit 1 stack. This factor should be conservative as the
isotopic mix would only be the longer lived noble gases
which would have lower dose conversion factors than the
typical mix from Unit 1.)

Determine DﬁB = estimated monthly beta air dose.
E _ -7 E
DHB (mrad) = 4.8 x 10 CN

Due to Steam Generator Blowdown Tank Vents and Ventilation

Releases

Use the same method as given in Section D.4.a.(2) for Unit 1.
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D.5 Quarterly Dose Calculations for Semi-Annual Report

Detailed quarterly dose calculations required for the Semi~-Annual RadiocacLive
Effluent Report shall be done using the computer codes GASPAR and AIREM.

D=13
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E. LIQUID MONITOR SETPOINTS

E.1 Unit 1 Liquid Radwaste Effluent Line

The trip/alarm setting on the liquid radwaste discharge line depends on
dilution water flow, radwaste discharge flow, the isotopic composition of
the liquid, the background count rate of the monitor and the efficiency
of the monitor. Due to the variability these parameters, an alarm/trip
setpoint will be determined prior to the release of each batch. The
following methodology will be used:

Step | - From the tank isotopic analysis and the MPC values for each
identified nuclide (including noble gases) determine the
required reduction factor, i.e.:

1/2 pCi/ml of nuclide 1
i MPC of nuclide i

R = Reduction Factor =

Step 2 - Determine the existing dilution flow = D = #CIRC pumps x
100,000 gpm + # service water pumps x 10,000 gpm.

Step 3 - Determine the allowable discharge flow = F
F=0.1xRxD

Note that discharging at this flow rate would yield a discharge
concentration 10% of the Tech Spec Limit due to the safety
factor of 0.1.

Step 4 - Determine the total uCi/ml in the tank.

Step 5 - Using the latest monitor calibration curve, determine the "cps”
corresponding to two times the total uCi/ml determined in Step
4. This will be the trip setpoint.

Note: 1f discharging at the allowable discharge rate as
determined in Step 3, this would yield a discharge
concentration 20% of the Tech Spec limit.

Step 6 - The allowable discharge flow rate calculated in Step 3 may be
increased by up to a factor of 5 with appropriate administrative
controls.
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E.2 Unit 1 Service Water Effluent Line

The Ml Service Water Monitor Hi alarm setting is approximately 1.5 times
the ambient background and the Hi-Hi Alarm is approximately 2 times the
ambient background reading on the monitor in counts per second.

E~2
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E.3 Unit 2 Clean Liquid Radwaste Effluent Line

Same as Section E.l for the MP1 Liquid Radwaste Monitor except for Step 2
where:

Dilution Flow = D #CIRC Pumps x 135,000 gpm + # Service Water
Pumps x 4,000 gpm.
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E.4 M2 Aerated Liquid Radwaste Effluent Line and
Condensate Polishing Facility Waste Neut. Sump

Same as E.3 for Clean Liquid Monitor, except that for the Condensate
Polishing Facility Waste Neut. Sump, the monitor has a digital readout of
pMCi/ml and the alarm setpoint is set directly on pCi/ml and not the
corresponding count rate.
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E.5 Unit 2 Steam Generator Blowdown Monitor

Maximum possible total S.G. blowdown flow rate = 250 gpm

Minimum possible circ water dilution flow during periods of blowdown =
270,000 gpm (2 pumps)

Unidentified MPC for unrestricted area = 1 x 10_7 pCi/ml*

Therefore, the alarm setpoint should correspond to a concentration of:

Alarm (uCi/ml) = 27—10213%9 x1x107 =1.1x 107 uci/ml

The latest monitor calibration curve should be used to determine the
alarm setpoint in cpm corresponding to 1.1 x 10 ~ pCi/ml.

This setpoint may be increased through proper administrative controls 1if
the steam generator blowdown rate is maintained less than 250 gpm and/or
more than 2 circulating water pumps are available. The percent increase
would correspond to the ratio of the flows to those assumed above or:

; N -4 s ## Circ water pumps 250 £
Alarm (pCi/ml) = 1.1 x 10 ~ pCi/ml x 3 X 575 Slowdovs (soe)

_ 1.4 x 10.2 pCi/ml x # Circ water pumps
total S/G Blowdown (gpm)

Note: The Steam Generator Blowdown alarm criteria is in practice
based on setpoints required to detect allowable levels of
primary to secondary leakage. This alarm criteria is typically
more restrictive than that required to meet discharge limits.
This fact should be verified however whenever the alarm setpoint
is recalculated.

*In lieu of using the unidentified MPC value, the identified MPC values
for unrestricted areas may be used.
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E.6 Unit 2 Condenser Air Ejector Monmitor

This monitor is included as a liquid monitor since the reason it's in the
Technical Specifications is for control of the Steam Generator Blowdown
liquid activity. It can be used in conjunction with or in place of the
blowdown monitor to ensure that the blowdown concentration is within
10CFR2G limits.

Gaseous release limits are not controlled by this monitor but rather by
the monitor at the final discharge point.

A detai'ed study was performed to determine the equilibrium steam generator
blowdown activity as a function of blowdown rate and primary to secondary
leakage rate. It turns out that in order to reach 10CFR20 limits as
determined in Section E-5 the minimum primary to secondary leakage rate
required is 0.4 gpm. The air ejector monitor is set to alarm at a level
corresponding to approximately 0.2 gpm leakage. Thus it ensures adequate
control of blowdown. The above values are for the primary coolant
activity level used at the time of the study. However, if the coolant
activity increased such that the leakage rate required to reach 10CFR20
limits was less, there would be an equal increase in the sensitivity of
the air ejector monitor.
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F.6 Unit 2 Waste Gas Decay Tank Momitor

Per Section D.l1.a of this manual, the instantanecus release rate limit
from the site shall be:

Qy + Q2
830,000 260,000

Administratively all waste gas decay tank releases are via the MP1 stack.
Assuming 50% of the limit is from the MP] stack, the release rate limit
for MP1 is 415,000 pCi/sec.

Releases from waste gas decay tanks are much lower than this limit amd are
based upon ventilation dilution, conservative meteorology (X/Q = 10=3) and
release flow rates to maintain off site concentration below MPC values.

The MP2 waste gas decay tank monitor (given as pCi/cc per cpm) calibration
curve is used to assure that the concentration of gaseous activity being
released from a waste gas decay tank is not greater than the concentration
used in discharge permit calculations.
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APPENDIX B

DERIVATION OF FACTORS FOR SECTION (2

LIQUID DOSES

1. Section C.2.a -~ Step 2

Unit 1 - Liquid Doses

Year  Qur.  F Max. Organ ’q0 Pqo’F
1976 1 8.60 GI (LLT) 0.054 0.0062

2 0.053 GI (LLI) 0.0003 0.0056

3 0.48 GI (LLI) 0.059 0.123

4 0.15 GI (LLI) 0.0057 0.038
1977 1 0.12 GI (LLI) 0.0021 0.018

2 0.36 GI (LLI) 0.0041 0.011

3 0.012 GI (LLI) 0.00017 0.014

4 0.028 GI (LLI) 0.00086 0.031
1978 1 0.119 GI (LLI) 0.024 0.202

2 0.049 GI (LLI) 0.0031 0.063

Unit 2 - Liquid Doses
C D D../C.,

Year Qtr. o Max. Organ Q0 Q0" F
1976 1 0.102 GI (LLI) 0.0017 0.016

2 0.179 GI (LLI) 0.0051 0.028

3 0.037 GI (LLI) 0.0024 0.065

4 0.025 GI (LLI) 0.00075 0.030
1977 1 0.217 GI (LLI) 0.012 0.055

2 0.802 GI (LLI) 0.036 0.045

3 0.035 GI (LLI) 0.0014 0.040

4 0.509 GI (LLI) 0.012 0.024
1978 1 0.432 GI (LLI) 0.039 0.090

2 W 5 s GI (LLI) 0.13 0.120
where,
CF - Curies of fission and activation products released

during calendar quarter.

GI (LLI) = Gastro - Intestinal Tract - Lower Large Intestine.
DQO = Calculated critical organ dose to the maximum individual

(mrem) for the calendar quarter. Dose was calculated
using the computer code LADTAP.
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Note Tritium has never contributed more than 1% to the
maximum organ dose and thus 1is not included in the

calculation.

Maximum Value of D_ /C. - Unit 1 - 0.202 mrem/Ci

- Unit 2 - 0.120 mrem/Ci
Average Value cof DQO/CF = Unit 1 - 0.055 mrem/Ci
Unit 2 - 0.050 mrem/Ci

Since the maximum value of D /C_. is within a factor of two for both

: 30 F . ] v, A
units, the same factor can bé used for both units for simplicity.
Also, since the maximum value is within a factor of &4 of the average
value, this says that the dose per total curies does not fluctuate
greatly, hence this method is not over-conservative.

Thus, D_ /C

0o’ F = 0.2 mrem/Ci
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APPENDIX C

LADTAP - LIQUID DOSE CALCULATIONS

The LADTAP code was written by the NRC to compute doses from liquid
releases using the models given in Regulatory Guide 1.109. There is no
revision date on the copy of the code which was obtained, but it was
purchased in March 1976. The only change made to the code since that
time was a change in the ingestion dose factors from those given in
Rev. 0 of Reg. Guide 1.109 to those in Rev. 1.

For calculzting the maximum individual dose at Millstone, the
following options and parameters are used:

: 1 Real time, measured dilution flow

2. Salt water site

3. Reconcentration - cycle time - 12 hrs. (MP1 and 2 FES)
Recycle fraction = 0.025 (MP1 and 2 FES)

4. Shorewidth factor = 0.5 (Table A-9, Regulatory Guide 1.109)

T8 Dilution for Max. Individual Pathways = 5-Surface-High Velocity
Discharge (Table 1.3.2-1 of MP2, 10CFR50, Appendix I)

6. 1 Hour Discharge Transit Time - time to transit quarry; estimated
from chloride study

; Reg. Guide 1.109 usage factors for Max. Individual for fish,
shellfish, shoreline, swimming and boating pathways

8. Zero usage for algae, drinking water, and irrigated food
pathways.

-1=
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Section D.l.a - Noble Gas Release Rate Limits

Unit 1 Gaseous Releases - Curies vs. Dose

Max. Individual mrem per
Avg. Noble Gas Dose (mrem) uCi/Sec
Year Quarter Release Rate (pCi/Sec) W.B. Skin W.B. and Skin
1976 1 17,400 1.9 1.9 1.1 (-4)
2 25,600 4.2 4.3 1.6 (-4)
3 20,100 3.4 3.4 1.7 (=4)
4 2,600 0.3 0.3 1.0 (-4)
1-4 16,400 9.8 9.9 6.0 (-4)
1977 1 11,600 1.1 1.1 8.6 (-5)
2 13,000 1.9 1.9 1.5 (-4)
3 24,000 4.6 4.6 1.9 (-4)
4 29,700 2.2 2.2 7.4 (-5)
1-4 19,600 9.8 9.8 5.0 (-4)
1978 1 50,800 4.4 4.4 8.7 (-5)
2 20,800 3.1 3.3 1.5 (-4)
3 350 0.04 0.04 1.5 (=4)
4 530 0.03 0.03 6.4 (-5)
1-4 18,100 7.6 7.6 4.2 (=4)
Unit 2 Stack Gaseous Releases - Curies vs. Dose
Max. Individual mrem per
Avg. Noble Gas Dose (mrem) pCi/Sec Ratio
Year Quarter Release Rate (pCi/Sec) W. B. Skin W.B. Skin/W.B.
1976 1 0.63 0.00016 0.00047 2.5 (-4) 2.9
2 83 0.058 0.16 7.0 (=4) 2.8
3 54 0.015 0.055 2.8 (-4) 3.7
4 63 0.022 0.035 3.5 (=4) 1.6
1-4 50 0.095 0.25 1.9 (-3) 2.6
1977 1 134 0.023 0.058 1.7 (-4) 2.5
2 7 0.007 0.018 1.0 (=4) 2.8
3 39 0.019 0.056 4.9 (-4) 2.9
4 69 0.010 0.030 1.4 (=4) 3.0
1-4 78 0.059 0.162 7.6 (=4) 2.7
1978 1 10 0.0068 0.012 6.8 (-4) 1.8
2 91 0.019 0.058 2.1 (=4) 3.1
3 313 0.13 0.37 4.2 (-4) 2.8
4 21 0.0054 0.011 2.6 (-4) 2.0
1-4 109 0.16 0.45 1.5 (=3) 2.8
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Maximum value of mrem/year per pCi/sec clease rate is for 1976 tou
both units. These values are for whole body doses:

Unit 1: 6.0 x 10‘4 mrem/yr. per pCi/sec
Unit 2. 1.9 % 10.3 mrem/yr. per pCi/sec

The 10CFR20 limit is 500 mrem to the whole body and 3000 mrem to the
skin. Since the skin dose has never been as much as six times the
whole body dose for Unit 1 or Unit 2 releases, we can use the 500

mrem as the limiting dose. Therefore, the release rate limits would
be:

Unit 1: 500/6.0 x 1074

830,000 pCi/sec
3

"

Unit 2: 500/ 9 x 10~ 260,000 pCi/sec
However, 10CFR.0 1s a site limit, therefore the limit is:

Ql Q2

830,000 ' 260,000 o !

where,

nchle gas release rate from MPl stack (pCi/sec)

Q)
Q,

n

noble gas release rate from MP2 vent (uCi/sec)

Justification for Above Method

The above method of determining instantaneous release rates will
ensure compliance with 10CFR20 for the following reasons:

| 8 The Joses presented for Unit 1 were calculated using the
EPA AIREM code, which uses a finite cloud model similar to that
in Reg. Guide 1.109. This code has compared very favorably
with data actually measured at the critical site boundary with
a pressurized ion chamber. Plant related quarterly deses
measured by the ion chamber were calculated using a model
developed by ERDA's Health and Safety Lab. These doses have
always been within 30% of those calculated by AIREM. The
average difference has been 14%, with the AIREM code calculating
the higher dose. Thus, we are ensured that the AIREM code
yields reasonable, if not slightly conservative, estimates of
the maximum individual whole body dose.

2. The doses presented for Unit 2 were calculated using the
NRC GASPAR code which uses the methodology of Reg. Guide 1.109.

3. The dose per curie released can be seen from the tables not to
vary significantly from one quarter to the next.
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operational nightmare, wouid be next to impossible to implement
and could yield allowable release rates many times that given
above.

For example, releases from the Unit 1 stack could include any
of the following releases:

MP1 ventilation from radiological areas

MP1 off-gas releases from the off-gas treatment system
MPl off-gas releases via the 30 minute holdup pipe

MP1 mechanical vacuum pump

MP1 gland seal condenser

MP2 waste gas tank discharge

MP2 containment purges

MP2 ventilation from radiological areas

MP2 condenser air ejector

MP2 mechanical vacuum pump

These sources may exist in any possible combination and each
has its own particular, but changing, nuclide mixtures. Thus,
the ratio of nuclides being released is a constantly changing
parameter.

It 1s mmpractical to recalculate a stack release rate based on
isotope specific dose conversion factors each time a source
stream is initiated or terminated or a new isotopic analysis 1s
performed on any of the source streams. This could require 4
or 5 recalculation and monitor set point changes each day. The

plant could not cperate in this manner.

It would also be unnecessarily restrictive to assume the worst
possible mixture and use that as the limit for all situations.
The only practical solution is to use a conservatively determined
empirical method as given above.
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Section D.1.b - lodine, Particulate and Other Limits

d.

lodine

Year

1976

1977

1978
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Maximum Value for MP1 is for 1976

Maximum Value for MP2 is for 1978

= 4.5 mrem/Ci 1-131

= 81.6 mrem/Ci I-131

Limit is 1500 mrem/yr. to the thyroid

MP1 allowable release rate

"

MP2 allowable release rate

1500 mren/81.6 aves x 10° x 3.17 x 10°

8

1500 mrem/4.5 mrem x 106 pEL/Ci: % 3.17 % 10.8

yr/sec

Rev. 0

= 0.58 pCi/sec

10.6 pCi/sec

Since this is a site limit, the allowable release rate for [-131 is:

where

Q

QI2

o

I

.6

1

+

<

<1

Release rate of I-131 from MP1 Stack (uCi/sec)

Release rate of I-131 from MP2 Stack (pCi/sec)

Particulates with Half Lives Greater Than 8 Days

Particulate Releases vs Dose - Unit 1

Total Curves

Max. Organ

Max. Organ

Year Quarter Particulates Ex. Thyroid Dose mrem/C1
1976 1 0.040 Bone 7.9 (=3) 0.20
2 0.043 Bone 2.1 (=2) 0.49
3 0.051 Bone 1.7 (-2) 0.33
4 0.014 Bone 1.1 (=2) 0.79
1-4 0.148 - 5.7 {-2) 0.39
1977 1 0.009 Bone 3.2 (=3) 0.36
2 0.014 Liver 4.3 (-3) 0.31
3 0.075 Bone 1.8 (-2) 0.24
4 0.103 Bone 5.0 (=2) 0.49
1-4 0.201 - 7.6 (=2) 0.38
1978 1 0.156 Bone 1.6 (~1) 1.02
2 0.963 Bone 9.5 (=2) 0.10
3 0.131 Bone 2.7 (=2) 0.21
4 0.105 Bone 2.8 (=2) 0.27
1-4 1.355 - 3.1 (~1) 0.23
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Q, = Release rate of total particulates with half
. lives greater than 8 days from the MP2 Stack
(uCi/sec)
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Dose
to Tritium

Dose (mrem) Due

Tritium
Curies
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Unit 1 Tritium Releases - Curies vs.
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1.1 x 10

Maximum value for MP1 is for 1978
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Maximum Value for MP2 is for 1978
= 1.2 x 10~3 mrem/curie - H-3
Limit is 1500 mrem/yr to the maximum organ

MP1 allowable release rate

"

(1500 mrem/1.1 x 10~ mrem/Ci) x 10° pci/ci x 3.17 x
10-8 yr/sec = 4.3 x 106 pCi/sec

MP2 allowable release rate

6 8

(1500/1.2 x 1073) x 10% x 3.17 x 10°8 = 4.0 x 10* pci/sec

Since this is a site limit, the allowable release rate for
tritium is:

Q11 Qr)
ey iy o o
4.3 x 10 4.0 x 10
where
QT] = Release rate of tritium from MP1 Stack - (pCi/sec)
QTZ = Release rate of tritium from MP2 Stack - (pCi/sec)

Since exposure to t-itiun produces whole body exposure, the release rate
fraction for tritiun must be added to the release rate for I-131 and
particulates. The combined release rate limits then are:

I-131 and tritivm

G, Y Q1 Qrp
Fr gl I -l z S1
10.6 0.58 4.3 x 10° 4.0 x 10

Particulates and tritium

Q Q Q Q
_GF - b 1 - T1 . & T2 ; <1
122 3.5 &.3 x 10 4.0 x 10

4. Section D.2.a - Noble Gas - Quarterly Air Dose - Method 1

(1) Unit 1

From Table in Section D.l.a of this Appendix, the max);mum

quarterly value of mrem/qtr. per pCi/sec is 1.9 x 10 . This
value is mrem to the whole body. To convert to mrad air dose
we must multiply by 2 because there is a factor of 0.7 to go

=12-
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Beta air dose =
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