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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the .
TECHNICAL SPECIFICATIONS (TS). As such the ODCM describes the methodology and
parameters to be used in the calculation of offsite doses due to radioactive
liquid and gaseous effluents and in the calculation of liquid and gaseous
effluent monitoring instrumentation alarm/trip setpoints. The ODCM contains a
list and graphical description of the specific sample locations for the
Radiological Environmental Monitoring Program. Minimum (PERABLE configura-

tions of the liquid and gaseous radwaste treatment systems are alsc included.

Tne ODCM will be maintained at the plant for use as a reference guide and
training document of accepted methodologies and calculations. Changes in the
caiculaticnal methods or parameters will be incorporated into the ODCM in
order to assure that the ODCM represents the present methodology in all
applicable areas. Computer software to perform the described calculations

will be maintained current with this ODCM.
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SECTION 1.0
LIQUID EFFLUENTS

The Midland Plant is located on the Tittabawassee River whic: supplies make-up

water to the Cooling Pond and receives blowdown from the Con.ing Pend.

Radioactive liquid effluents are released via the Cooling Pond Blowdown to the

Tittabawassee River.

1.1 LIQUID EFFLUENT MONITOR SETPCINTS

The liquid monitor setpoint values determined in the following sections will
be regarded as upper bounds for the actual setpoint adjustments. Setpoint
adjustments are not required to be performed if the existing monitor setpoint
is lower than the calculated value. Setpoints may be established at values

lower than the calculated values if desired.

For the Midland Plant, liquid monitor setpoints are calculated for concentra-
tions, in pCi/ml. The actual monitor setpoint, which corresponds to the
calculated concentration plus background for the particular monitor, is
determined from calibration data or from operational data associated with

liquid sample analysis data. (See Section 1.1.4.)

1.1.1 LIQUID RADWASTE AND LAUNDRY EFFLUENT LINE MONITORS

Liquid Radwaste Effluent Line Monitors provide alarm and automatic termination
of release functions prior to exceeding the concentration limits spzcified in
10 CFR 20, Appendix B, Table II, Column 2 at the release point to .he unre-

stricted area. To meet this specification, the alarm/trip setpoists for

ODCM, Midland, Corsumers Power Company
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liquid effluent monitors and flow measurement devices are set to assure that

the followin K equation is satisfied:

cf

F+1° Cuec (1)
where
CMPC = tue effluent concentration limit (TS 3.11.1.1) implementing 10 CFR 20

for the site, corresponding to the specific mix of radionuclides in the

effluent stream being considered for discharge, in pCi/ml.

n
i

the setpoint, in pCi/ml, of the radioactivity monitor measuring the
concentration of radioactivity in the effluent line prior to dilution
and subsequent release; the setpoint, which is inversely proportional
to the volumetric flow of the effluent line and proportional to the
volumetric flow of the dilution stream plus the effluent stream,
represents a value which, if exceeded, would result in concentrations

exceeding the limits of 10 CFR 20 in the unrestricted area.

f = the flow setpoint as determined at the radiactivity monitor location,

in volume per unit time, but in the same units as F, below.

F = the dilution water flow setpoint as determined prior to the release

point, in volume per unit time.

At the Midland Plant, the Liquid Radwaste System Monitor Tanks and the Laundry
Drain Tanks discharge via the Cooling Pond Blowdown Line to the Tittabawassee
River. The dilution flow (F) may come from Cooling Pond Blowdown or the

Cooling Pond Makeup Pumps. The waste process flow (f) and the monitor

ODCM, Midland, Consumers Power Company
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setpoint (c) for the particular pathway are determined and set to meet the
conditions of Equation (1) for a given effluent concentration, CHPC' The

method by which this is accomplished is as follows:

Step 1

The radionuclide concentration for a waste tank to be released is obtained
from the sum of measured concentrations as determined by the analyses

required in TS Table 4.11-1:
fci=écg+(ca+cs+ct) (2)
where
C_ = the concentration of each measured gamma emitter observed by gamma-
ray spectroscopy of each waste sample.

C_ = ti: concentration of alpha emitters in liquid waste as measured in

the MONTHLY composite sample. (NCTE: Sample is analyzed for gross

o)

Cs = the measured concentrations of Sr-89 and Sr-90 in liquid waste as
observed in the QUARTERLY composite sample.

Ct = the measured concentration of H-3 in liquid waste as determined from

analysis of the MONTHLY composite sample.

ODCM, Midland, Consumers Power Company
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The C8 term will be included in the analysis of each batch; terms for
alpha, strontiums, and tritium will be included in the evaluation in

accordance with TS Table 4.11-1.

Step 2

The measured radionuclide concentrations are used to calculate a Dilution
Factor, FD’ which is the ratio of total dilution flow rate to tank flow
rate required to assure that the limiting concentratioms of 10 CFR 20,
Appendix P, Table II, Column 2 are met at the point of discharge. The

dilution factor is calculated as follows:

b |
"

Z (Ci/MPCi) + FS

[% (CS/MPCS) ¥ Ca/MPCa + Cs/MPCS + Ct/MPCt] + PS (3)
where
Ci = measured concentrations of Cg, Ca, CS, and Ct as defined in

Step 1. Terms Ca' Cs’ and Ct will be included in the calculation

as app-opriate.

HPCi = HPCS, HPCS, HPCa, and HPCt are limiting concentrations of the
appropriate radionuclide from 10 CFR 20, Appendix B, Table II,
Column 2. For dissolved or entrained nobi: gases, the concentra-

4

tion shall be limited to 2 x 10 @ pCi/ml toétal activity.

F = the safety factor; a conservative factor used to compensate for
statistical fluctuations and errors of measurements. (For exam-

ple, FS = 0.5 corresponds to a 100 percent variation.)

ODCM, Midland, Consumers Power Company
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Step ?

For the case FD < 1, the waste tank effluent concentration meets the
limits of 10 CFR 20 without dilution and the liquid waste effluent may be
released at any desired flow rate. Therefore, the remainder of Step 3 and
Step 4 should be omitted and the radioactivity monitor setpoint calculated

in accordance with Step 5.

For each liquid release pathway for which FD > 1, a modified dilution
factor, FDN’ must be determined so that available dilution may be appor-

tioned among simultaneous discharge pathways as follows:

Fou ® Fp ¢ F, (4)

DN D

FA is an administrative allocation factor which may be assigned any value

"*ween 0 and 1 under the condition that:

3 (F) s (5)

where

n = the number of liquid discharge pathways for which FD > 1 and which are
planned for simultanecus release. (For convenience FA may be assigned

the value 1/n, if desired.)

The maximum permissible undiluted waste tank effluent flow rate, fp’ is
calculated based on a selected fraction of the dilution flow rate, fd' and

the modified dilution factor, FDN:

ODCM, Midland, Consumers Power Company
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fd ¥ fd
£ $ -—?———2 - gt for fd >> f (see Note 1) (6)
P DN DN P
where
fd = F_ x expected dilution flow rate (see Note 2).

P

-
"

a selected percent of actual dilution flow rate.

NOTE 1: Normally, the calculated maximum permissible flow rate, fp’ will be
greater than the pump capacity (actual maximum flow) for a particular
discharge pathway. However, if fp is less than pump capacity, steps
must be taken to assure that Equation (1) is satisfied prior to mak-
ing the release. These steps may include decreasing § Ci’ increasing
fd’ reducing fp for other simultaneous release pathways, or by

decreasing the number of simultaneous discharge pathways.

NOTE 2: In the event Cooling Pond Ciowdown is being used for dilution and

radicactivity in the Cooling Pond exceeds LLD values, the expected
dilution flow rate must be multiplied by the term:

A ? (Ci/"PCi)cool;ng pond
This factor is applied to account for reduced dilution capacity due

to radioactivity already present in the dilution stream.

Thus, flow rate monitor setpoints are set at or below fp determined for
those discharge pathways for which simultaneous discharges are permis-
sible. For those discharge pathways for which FD < 1, the flow rate
setpoint may be assigned any desired value.

ODCM, Midland, Consumers Power Company
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Step &4

The dilution flow rate setpoint for minimum dilution flow rate, SD, is

established at a selected percent, Fp’ of the expected dilution flow rate:

& =¥ (7)

Step 5

The liquid radioactivity monito: setpoint may now be determined based on
the values of % Ci’ fd’ and fp wiich were specified to provide compliance
with the limits of 10 CFR 20, Appendix B, Table 1I, Column 2. The monitor
response is primarily to gamma radiation; therefore, the actual setpoint
is based on é Cg’ The monitor setpcint, in pCi/ml, which corresponds to
the particular setpoint concentratior, c, is determined based on monitor
calibration data or on operational daia which correlates monitor response

to sample analyses associated with actual effluent releases.
The setpoint concentration, ¢, is deternined as follows:

c = FAA g Cg pCi/ml (see Note 3 below) (3)

where

-
n

adjustment factor which will allow the setpoint to be established in

a practical manner for convenience and 10 prevent spurious alarms.

fp/f(actual) (see Note &4 below) (9)

ODCM, Midland, Coasumers Power Company
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If FAA 2 1, calculate ¢ and determine the maximum value for the actual

monitor setpoint (pCi/ml).

1f FAA < 1, no release may be made. Re-evaluate the alternatives

presented in Steps 3 and 4.

NOTE 3: The calculated setpoint concentration, ¢, establishes the base value

for the monitor setpoint. However, in establishing the actual
wonitor setpoint for a particular monitor, background radiation
levels and monitor response adjustments must be considered. These

corsiderations are discussed in Section 1.1.4.

NOTE 4: If P) L P FAA = l/l-'D for the particular pathway based on associated

concentrations.

Within the limi-.s of the conditions stated above, the specific monitor
setpoints for the Liquid Radwaste Monitor and the Laundry Waste Monitor are

determined as follows:

Liquid Radwaste Discharge Line Monitor (ORE-0764)

Pertorm Step 2, solving Equation (3) for FD using the appropriate values in
the concentration term from the sample analyses for the Liquid Radwaste
Monitor Tank batch to be discharged. If FD < 1, then perform Step 5 to

determine the ralioactivity monitor setpoint.

If FD > 1, then perform Steps 3, 4, and 5 to determine fl » monitor setpoints

and the radioactiv.ty monitor setpoint.

ODCM, Midland, Consumers Power Company
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Laundry Discharge Line Monitor (ORE-0769)

Perform Step 2, solving Equation (3) for FD using the appropriate values in
the concentration term from the sample analyses for the Laundry Drain Tank
batch to be discharged. 1If FD < 1, then perform Step 5 to determine the

radioactivity monitor setpoint.

If FD > 1, then perform Steps 3, 4, and 5 to determine flow monitor setpoints

and the radioactivity monitor <setpoint.
1.1.2 TURBINE BUILDING NEUTRALIZER SUMPS (UNITS 1 AND 2) EFFLUENT LINES

Concentrations of radionuclides in the liquid effluent discharges from the
Turbine Building Neutralizer Sumps are expected to be very low. These path-
ways release to the Cooling Pond Blowdown Line prior to entering the
Tittabawassee River. These releases will be regarded as batch releases. In
the absence of primary-to-secondary leakage, as determined by TS 4.4.6.3, no
effluent sampling is required for this pathway and the monitor setpoint should

be established at three (3) times background.

In the event of primary-to-secondary leakage, sampling will be performed in
accordance with TS Table 4.11-1, and setpoints will be determined following

the same methodology presented in Section 1.1.1 as follows:

Turbine BuildiggANeutralizer Sump Monitors

(Unit 1: 1RE-7007; and Unit 2: 2RE-7007)
For the affected monitor(s), perform Step 2, solving Equation (3) for FD using
the appropriate values in the concentration term from the sample analyses
specified in TS Table 4.11-1 for the Turbine Building Neutralizer Sump(s) to

ODCM, Midland, Consumers Power Company
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be discharged. 1If FD < 1, then perform Step 5 to determine the radiocactivity

monitor setpoint.

If FD > 1, then perform Steps 3, 4, and 5 to determine flow monitor setpoints

and the radioactivity monitor setpoint.
1.1.3 OILY WASTE SYSTEM EFFLUENT LINE

Concentrations of radionuclides in the liquid effluent discharge from the 0Oily
Waste System are expected to be very low. This pathway releases to the
Cooling Pond Blowdown Line prior to entering the Tittabawassee River. This
release will be regarded as a continuous release. In the absence of primary-
to-secondary ieakage, as determined by TS 4.4.6.3, no effluent sampling is
required for this pathway and the monitor setpoint should be established at

three (3) times background.

In the event of primary-to-secondary leakage, sampling will be performed in
accordance with TS Table 4.11-1, and setpoints will be determined following

the same methodology presented in Section 1.1.1 as follows:

Oily Waste System Discharge Monitor (ORE-7054)

Perform Step 2, solving Equation (3) for FD using the appropriate values in
the concentration term from the sample analyses specified in TS Table 4.11-1
for the Oily Waste System. If FD < 1, then perform Step 5 to determine the

radioactivity monitor setpoint.

1f FD > 1, then perform Steps 3, 4, and 5 to determine flow monitor setpoints

and the radiocactivity monitor setpoint.

ODCM, Midland, Consumers Power Company
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1.1.4 CONSIDI RATION OF BACKGROUND AND MONITOR RESPONSE ADJUSTMENTS IN
ESTABL1SHING LIQUID MONITOR SETPOINTS

The calculated setpoint concentration, c, establishes the base value for the
monitor setpoint. However, in establishing the actual monitor setpoint for a
particular monitor, background radiation levels and monitor response adjust-

ments must be considered.

Contributions to background radiation levels may include ambient background,
plant environmental background at monitor locations when plant is in shutdown
status, plant environmental background at monitor location when plant is at
power, and internal background of monitor due to contamination of sample cham-
ber. Normally, the actual monitor setpoint includes the calculated setpoint
value plus background. Background levels must be controlled such that radio-
activity levels in the effluent stream being monitored can be accurately

assessed at or below the calculated setpoint value.

Monitor response adjustments may be necessary to assure that monitor readout
accurately reflects radiocactivity levels in the monitored effluent stream.
Monitor adjustments (monitor setting) may be based on monitor calibrations,
monitor calibration data supplied by the monitor vendor, or by operational
data which correlates monitor response to sample analyses associated with
actual effluent releases. At the Midland Plant the monitor response adjust-
ment which correlates actual monitor response to monitor response expected,

based on associated sample analyses, is referred to as the gain factor.

ODCM, Midland, Consumers Power Company
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1.2 DOSE CALCULATION FOR LIQUID EFFLUENTS

The dose contribution to the maximum exposed individual from all radionuclides
identified in liquid effluents released to unrestricted areas is calculated

using the following expression:

m
D, = f [A; ¢ p&p BtgC,F,]

the cumulative dose commitment to the total body or any organ T from
m
the liquid effluents for the total time period le Atﬂ, in mrem

(Reference 1).

the length of the £th time period over which Cix and F£ are averaged

for all liquid releases, in hours.

the average concentration of radionuclide i iu the undiluted liquid

effluent during time period A(R from any liquid release, in pCi/ml.

the site related ingestion dose commitment factor to the total body or
any organ T for each identified principal gamma and beta emitter listed

in Table 1.2-3 in mrem-ml per hr-pCi.

Alt - Ko(LFBFi)Drit
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F2 = the near field average dilution factor for ciﬁ during any liquid
effluent release. Defined as the ratio of the undiluted liquid waste
flow during release to the product of the average flow from the

discharge siructure to unrestricted receiving water times Z.

g (average undiluted liquid waste flow)

(average flow from the discharge structure during (12)
periods of radiocactive materials relea-e) x (2)
where
Z = 3; applicable dilution factor for the receiving water body (Refer-
ence 1, Section 4.3; Reference 5, Section 11.2.3).
Ko = units conversion factor, 1.14 x 10°.
= 10% pCi/pCi x 10° ml/1 + 8760 hr/yr (13)
LF = adult fish consumption (21 kg/yr; taken from Reference 3, Table E-5).
BFi = bioaccumulation factor for radionuclide i, in fish, in pCi/kg per pCi/l

from Table 1.2-1 (taken from Reference 3, Table A-1).

DF;+

dose conversion factor for radionuclide i, for adults in preselected
organ T, in mrem/pCi, from Table 1.2-2 (taken from Reference 3,

Table E-11).

ODCM, Midland, Consumers Power Company
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*Values in Table 1.2-1 are taken from Reference 3, Table A-1.

Element

H

C

Na
P

4
Mn
Fe
Co
Ni
Cu
Zn
Br
Rb
Sr
¥

Zr
Nb
Mo
Tc
Ru
Rh
Te
|

Cs
Ba
La
Ce
Pr
Nd
W

Np

TABLE 1.2-1

Biocaccumulation Factors
(pCi/kg per pCi/liter)*

Freshwater Fish

bt RO = PO BN e BN e e et e W N W RN BRI e U e BN e e O
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.0E-01
.6E+03
.0E+02
.0E+05
.0E+02
.0E+02
LO0E+02
.0E+01
.0E+02
.0E+01
.0E+03
.2E+02
.0E+03
.Q0E+01
.5E+01
.3E+00
.0E+04
.0E+01
.5E+01
.0E+01
.0E+01
.0E+02
.5C+01
.0E+03
.0E+00
.5E+01
.0E+00
.5E+01
.S5E+01
.2E+03
.0E+C1
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TABLE 1.2-2

Adult Ingestion Dose Factors*®

(mrem/pCi Ingested)

Page 1 of 3

Nuclide Bone Liver T Body Thyroid _Kidney Lung GI-LLI

H-3 No Data 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
C-14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07
Na-24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20E-05 7.46E-06 No Data No Data No Data 2.17E-05
Cr-51 Nc Data No Data 2.66E-09Y 1.59E-09 S.86E-10 3.53E-09 6.69E-07
Mn-54 No Data 4.57E-06 8.72E-07 No Data 1.36E-06 No Data 1.40E-05
Mn-56 No Data 1.15E-07 2.04E-08 No Data 1.46E-07 No Data 3.67E-06
Fe-55 2.75E-06 1.90E-06 &4.43E-07 No Data No Data 1.06E-06 1.09E-06
Fe-59 4.34E-06 1.02E-05 3.91E-06 No Data No Data 2.85E-06 3.40E-05
Co-58 No Data 7.45E-07 1.67E-06 No Data No Data No Data 1.51E-05
Co=60 No Data 2.14E-06 4.72E-06 No Data No Data No Data 4.02E-05
Ni-63 1.30E-04 9.01E-06 &4.36E-06 No Data No Data No Data 1.88E-06
Ni=-65 5.28E-07 6.86E-08 3.13E-08 No Data No Data No Data 1.74E-06
Cu-64 No Data 8.33E-08 3.91E-08 No Data 2.10E-07 No Data 7.10E-06
Zn=65 4.84E-06 1.54E-05 6.96E-06 No Data 1.03E-05 No Data 9.70E-06
Zn-69 1.03E-08 1.97E-08 1.37E-09 No Data 1.28E-08 No Data 2.96E-09
Br-83 No Data No Data 4.02E-08 No Data No Data No Data 5.79E-08
Br-84 No Data No Data 5.21E-08 No Data Ne Data No Data 4.09E-13
Br-85 No Data No Data 2.14E-09 No Data No Data No Data LT E-24

Rb-86 No Data 2.11L-05 9.83E-06 No Data No Data No Data 4.16E-06
Rb-838 No Data 6.05E-08 3.21E-08 No Data No Data No Data 8.36E-19
Rb-89 No Data 4.01E-08 2.82E-08 No Data No Data No Data 2.33E-21
Sr-89 3.08E-04 No Data 8.84E-06 No Data No Data No Data 4.94E-05
Sr-90 7.58E-03 No Data 1.86E-03 No Data No Data No Data 2.19E-04
Sr-91 5.67E-06 No Data 2.29E-07 No Data No Data No Data 2.70E-05
Sr-92 2.15E-06 No Data 9.30E-08 No Data No Data No Data 4.26E-05
Y-90 9.62E-09 No Data 2.58E-10 No Data No Data No Data 1.02E-04
Y-91m 9.09E-11 No Data 3.52E-12 No Data No Data No Data 2.67E-10
Y-91 1.41E-07 No Data 3.77E-09 No Data No Data No Data 7.76E-05
Y-92 8.45E-10 No Data 2.47E-11 No Data No Data No Data 1.48E-05

*Values in Table 1.2-2 are taken from Reference 3, Table E-11.
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TABLE 1.2-2 (Continued)

Adult Ingestion Dose Factors

(mrem/pCi ingested)

Page 2 of 3

Nuclide Bone Liver T Body Thyroid
Y-93 2.68E-09 No Data 7.40E-11 No Data
Zr-95 3.04E-08 9.75E-09 6.60E-09 No Data
Zr-97 1.68E-09 3.39E-10 1.55E-10 No Data
Nb-95 6.22E-09 3.46E-09 1.36E-09 No Data
Mo-99 No Data 4.31E-06 B8.20E-07 No Data
Tc-99m  2.47E-10 6.98E-10 8.89F-09 No Data
Te=101  2.54E-10 3.66E-10 3.59E-09 No Data
Ru-103 1.85E-07 No Data 7.97E-08 No Data
Ru-105 1.54E-08 No Data €.08E-09 No Data
Ru-106 2.75E-06 No Data 3.48E-07 No Data
Ag=110m 1.60E-07 1.48E-07 8.79E-08 No Data
Te-125m 2.68E-06 9.71E-07 3.59E-07 8.06E-07
Te-127m 6.77E-06 2.42E-06 8.25E-07 1.73E-06
Te-127 1.10E-07 3.95E-08 2.38E-08 8.15E-08
Te-129m 1.15E-05 4.29E-06 1.82E-06 3.95E-06
Te-129  3.14E-08 1.18E-08 7.65E-09 2.41E-08
Te-131m 1.73E-06 8.46E-07 7.05E-07 1.34E-06
Te-131 1.97E-08 8.23E-09 6.22E-09 1.62E-08
Te-132 2.52E-06 1.63E-06 1.53E~06 1.80E-06
1-130 7.56E-07 2.23E-06 8.80E-07 1.89%E-04
I-131 4.16E-06 5.95E-06 3.41E-06 1.95E-03
I1-132 2.03E-07 5.43E-07 1.90E-07 1.90E-05
I-133 1.42E-06 2.47E-06 7.53E-07 3.63E-04
1-134 1.06E-07 2.88E-07 1.03E-07 &4.99E-06
1-135 4.43E-07 1.16E-06 &.28E-07 7.65E-05
Cs-134 6.22E-05 1.48E-04 1.21E-04 No Data
Cs-136 6.51E-0€ 2.57E-05 1.85E-05 No Data
Cs=137 7.97E-05 1.09E-04 7.14E-05 No Data
Cs-138 5.52E-08 1.09E-07 5.40E-08 No Data
Ba-139 9 JOE-08 6.91E-11 2.84E-09 No Data
Ba-140 2.03E-05 2.55E-08 1.33E-0b No Data
Ba-141 4.71E-08 3.56E-11 1.59E-09 No Data
Ba-142 2.13E-08 2.19E-11 1.34E-09 No Data
ODCM, Midland, Consumers Power Company

mi0283-1828b131-25

Kidney

No Data
1.53E-08
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.76E-06
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.59E-09
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- N

2.75E-05
4 . 4BE-07
4.80E-05

.32E-07
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00 00

.57E-05
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D e

.65E-07
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& & 00
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No Data 8.50E-05
No Data 3.09E-05
No Data 1.05E-04
No Data 2.10E-05
No Data 9.99E-06
3.42E-10 4.13E-07
1.87E-10 1.10E-21
No Data 2.16E-05
No Data 9.42E-06
No Data 1.78E-04
No Data 6.04E-05
No Data 1.07E-05
No Data 2.27E-05
No Data 8.68E-06
No Data 5.79E-05
No Data 2.37E-08
No Data 8.40E-05
No Data 2.79E-09
No Data 7.71E-05
No Data 1.92E-06
No Data 1.57E-06
No Data 1.02E-07
No Data 2.22E-06
No Data 2.51F-10
No Data 1.31E-0¢6
1.59E-05 2.59E-06
1.96E-06 2.92E-06
1.23E-05 2.11E-06
7.91E-09 4.65E-13
3.92E-11 1.72E-07
1.46E-08 4.18E-05
2.02E-11 2.22E-17
1.24E-11 3.00E-26
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TABLE 1.2-2 (Continued)

Adult Ingestion Dase Factors

(mrem/pCi ingested)

Page 3 of 3
Nuclide Bone Liver T Body Thyroid Kidney Lung GI-LLI
La-140 2.50E-09 1.26E-09 3.33E-10 No Data No Data No Data 9.25E-05
La-142 1.28E-10 5.82E-11 1.45E-11 No Data No Data No Data 4.25E-07
Ce-141 9.36E~-09 6.33E-09 7.18E-10 No Data 2.94E-09 No Data 2.42E-05
Ce-143 1.65E-09 1.22E-06 1.35E-10 No Data 5.37E-10 No Data 4.56E-05
Ce-144 4.88E-07 2.04E-07 2.62E-08 No Data 1.21E-07 No Data 1.65E-04
Pr-143 9.20E-09 3.69E-09 4.56E-10 No Data 2.13E-09 No Data 4.03E-05
Pr-144 3.01E-11 1.25E-11 1.53E-12 No Data 7.05E-12 No Data 4.33E-18
Nd-147 6.29E-09 7.27E-09 4.35E-10 No Data 4.25E-09 No Data  3.49E-05
W-187 1.03E-07 8.61E-08 3.01E-08 No Data No Data No Data 2.82E-05
Np-239 1.19E-09 1.17E-10 6.45E-11 No Data 3.65E-10 No Data 2.40E-05
ODCM, Midland, Consumers Power Company
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TABLE 1.2-3

Site Related Ingestion Dose Commitment Factor, A
(mrem/hr per pCi/ml)
Page 1 of 3

it

Nuclide Bone Liver T Body Thyroid Kidney Lung = GI-LLI

H-3 0.00E+00 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01
C-14 3.13E+04 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.2¢E+03
Na-24 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+C2 4.07E+02 4.07E+02
P-32 4.62E+07 2.87E+06 1.79E+06 0.00E+00 0.00E+00 O0.00E+00 5.19E+06
Cr-51 0.00E+00 0.00E+00 1.27E+00 7.61E-01 2.81E-01 1.69E+00 3.20E+02
Mn-54 0.00E+00 4.38E+03 8.35E+02 O0.00E+00 1.30E+03 O0.00E+00 1.34E+04
Mn-56 0.00E+00 1.10E+02 1.95E+01 O0.00E+00 1.40E+02 0.00E+CO 3.51E+03
Fe-55 6.58E+02 4.55E+02 1.06E+02 0.00E+00 O0.00E+00 2.54E+02 2.61E+02
Fe-59 1.04E+03 2.44E+03 9.36E+02 0.00E+00 0.00E+00 6.82E+02 8.14E+03
Co-58 0.00E+00 8.92E+01 2.00E+02 0.00E+00 0.00E+00 0.00E+00 1.81E+03
Co-60 0.00E+00 2.56E+02 5.65E+02 0.00E+00 0.C0E+00 0.00E+00 4.81E+03
Ni-63 3.11E+04 2.16E+03 1.04E+03 0.00E+00 0.00E+00 0.00E+00 &.5CE+02
Ni-65 1.26E+02 1.64E+01 7.49E+400 0.00E+00 0.00E+00 0.00E+00 &.17E+02
Cu-64 0.00E+00 9.97E+00 4.68E+00 0.00E+00 2.51E+01 0.00E+00 8.50E+02
Zn=-65 2.32E+04 7.37E+04 3.33E+04 O0.00E+00 4.93E+04 O0.00E+00 4.64E+04
Zn-69 4.93E+01 9.43E+01 6.56E+00 0.00E+00 6.13E+01 0.00E+00 1.42E+01
Br-83 0.00E+00 0.00E+00 4.04E+01 0.00E+00 0.00E+00 0.00E+00 5.82E+01
Br-84 0.00E+00 0.00E+00 5.24E+01 0.00E+00 0.00E+00 0.00E+00 4.11E-04

Br-85 0.00E+00 0.00E+00 2.15E+00 0.00E+00 0.00E+00 0.00E+00 1.01E-15
Rb-86 0.C0E+90 1.01E+05 &4.71E+04 0.00E+00 O0.00E+00 0.00E+00 1.99E+04
Rb-88 0.00E+(¢ 2.90E+02 1.54E+02 0.00E+00 0.00E+00 O0.00E+00 4&.00E-09
Rb-89 0.00E+ 0 1.92E+02 1.35E+02 0.00E+00 O0.00E+00 0.00E+00 1.12E-11
Sr-89 2.21E+04 0.00E+00 6.35E4+02 0.COE+00 0.00E+00 0.00E+00 3.55E+03
Sr-90 5.44E+05 0.00E+00 1.34E+05 0.00E+00 0.00E+00 0.00E+00 1.57E+04
Sr-91 4.07E+02 0.00E+70 1.64E+01 0.00E+00 0.00E+00 0.00E+00 1.94E+03
Sr-92 1.54E+402 0.COE+00 6.68E+00 O0.00E+00 O0.00E+00 O0.00E+00 3.06E+03
Y-90 5.76E-01 0.0CE+00 1.54E-02 0.00E+00 0.00E+00 0.00E+00 6.10E+03
Y-91m 5.44E-03 0.00E+00 2.11E-04 0.00E+00 0.00E+00 0.00E+00 1.60E-02
Y-91 8.44E+00 0.00E+00 2.26E-01 0.00E+00 0.00E+00 0.00E+00 4.64E+03
Y-92 5.06E-02 0.00E+00 1.48E-03 0.00E+00 0.00E+00 O0.00E+00 8.86E+02

*Calculated using Equation (11).

ODCM, Midland, Consumers Power Company
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TABLE 1.2-3 (Continued)
Site Related Ingestion "ose Commitment Factor, A,

(mrem/hr pe: pCi/ml) ca
Page 2 of 3

Nuclide Bone Liver T Body Thyroid Kidney Lung  GI-LLI

¥-93 1.60E-01 0.00E+00 4.43E-03 0.00E+00 0.00E+00 0.00E+00 5.09E+03
Zr-95 2.40E-01 7.70E-02 5.21E-0Z O0.00E+0C 1.21E-01 O0.00E+00 2.44E+02
Zr-97 1.33E-02 2.68E-03 1.22E-03 0.00E+00 4.04E-03 0.00E+00 8.30E+02
Nb-95 4.47E+02 2.48BE+02 1.34E+02 0.C0E+0C 2.46E+02 0.00E+00 1.51E+06
Mo-99 0.00E+00 1.03E+02 1.96E+01 O0.00E+00 2.34E+02 0.00E+00 2.39E+02
Tc-99m 8.87E-03 2.51E-02 3.19E-01 0.00E+00 3.81E-01 1.23E-02 1.48E+01
Tc-101  9.12E-03 1.31E-02 1.29E-01 0.00E+00 2.37E-01 6.72E-03 3.95E-14
Ru-103  4.43E+00 0.00E+00 1.91E+00 O0.00E+00 1.69E+01 C.00E+00 5.17E+02
Ru-105 3.69E-01 0.00E+00 1.46E-01 0.00E+00 4&4.76E+00 O0.00E+00 2.26E+02
Ru-106 6.58E+01 0.COE+00 8.33E+00 0.00E+00 1.27E+02 0.00E+00 4&.26E+03
Ag-110m 8.81E-01 8.15E-01 4.84E-01 O0.00E+00 1.60E+00 0.00E+00 3.33E+02
Te-125m 2.57E+03 9.30E+02 3.44E+C2 7.72E+402 1.04E+04 0.00E+00 1.02E+04
Te=127m 6.48E+03 2,32E+03 7.90CL+02 1.66E+03 2.63E+04 O0.00E+00 2.17E+04
Te-127 1.05E+02 3.78E+01 2.28E+01 7.80E+01 4.29E+02 O0.00E+00 8.31E+03
Te-129m 1.10E+04 4&4.11E+03 1.74E+03 3.78E+03 4.60E+04 O0.00E+00 5.54E+04
Te-129  3.01E+01 1.13E+01 7.33E+00 2.31E+01 1.26E+02 0.00E+00 2.27E+01
Te-131m 1.66E+03 8.10E+02 6.75E+02 1.28E+03 8.21E+03 0.00E+00 8.04E+04
Te-131 1.89E+01 7.88E+00 5.96E+00 1.55E+01 8.26E+01 0.00E+00 2.67E+00
Te-132 2.41E+03 1.56E+03 1.47E+03 1.72E+03 1.50E+04 O0.00E+00 7.38E+04
I-130 2.71E+01 8.01E+01 3.16E+01 6.79E+03 1.25E+02 0.00E+00 6.89E+01
1-131 1.49E+02 2.14E+02 1.22E+02 7.00E+04 3.66E+02 0.00E+00 5.64E+01
I-132 7.29E+00 1.95E+01 6.82E+00 6.82E+02 3.11E+01 0.00E+00 3.66E+00
1-133 5.10E+01 8.87E+01 2.70E+01 1.30E+04 1.55E+02 0.00E+00 7.97E+01
1-134 3.81E+00 1.03E+01 3.70E+00 1.79E+02 1.64E+01 0.00E+00 9.01E-03
I1-135 1.59E+01 &4.17E+01 1.54E+01 2.75E+03 6.68E+C1 0.00E+00 4&.70E+01
Cs-134 2.98E+05 7.09E+405 5.79E+05 O0.00E+00 2.29E+05 7.61E+04 1.24E+04
Cs-136 3.12E+04 1.23E+05 8.86E+04 O0.00E+00 6.85E+04 9.38E+03 1.4CE+04
Cs-137 3.82E+05 5.22E+05 3.42E+05 O0.00E+00 1.77E+05 5.89E+04 1.01E+04
Cs-138 2.64E+02 5.22E+02 2.59E+02 O0.00E+00 3.84E+02 3.79E+01 2.23E-03
Ba-139 9.29E-01 6.62E-04 2.72E-02 0.00E+00 6.19E-04 3.75E-04 1.65E+00
Ba-140 1.94E+02 2.44E-01 1.27E+01 O0.00E+00 8.30E-02 1.40E-01 4.00E+02
Ba-141 4.51E-01 3.41E-04 1.52E-02 O0.00E+00 3.17E-04 1.93E-04 2.13E-10
Ba-142 2.04E-01 2.10E-04 1.28E-02 O0.00E+00 1.77E-04 1.19E-04 2.87E-19

ODCM, Midland, Consumers Power Company
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Site

TABLE 1.2-3 (Continued)

Related Ingestion Dose Commitment Factor, A't
(mrem/hr per pCi/ml) %

Page 3 of 3

Nuclide Bone Liver T Body Thyroid Kidney _ Lung

La-140 1.50E-01 7.54E-02 1.99E-02 0.00E+00 O0.00E+00 0.00E+00
La-142 7.66E-03 3.48BE-03 8.68E-04 O0.00E+00 0.00E+00 0.00E+00
Ce-141 2.24E-02 1.52E-02 1.72E-03 O0.00E+00 7.04E-03 0.00E+00
Ce-143 3.95E-03 2.92E+00 3.23E-04 0.00E+00 1.29E-03 0.00E+00
Ce-144 1.17E+00 4.88BE-01 6.27E-02 0.00E+00 2.90E-01 0.00E+00
Pr-143 5.51E-01 2.21E-01 2.73E-02 0.00E+00 1.27E-01 0.00E+00
Pr-144 1.80E-03 7.48BE-04 9.16E-05 0.00E+00 4.22E-04 G.00F+00
Nd-147 3.76E-01 4.35E-01 2.60E-02 O0.00E+00 2.54E-01 0.00E+00
W-187 2.96E+02 2.47E+02 8.65E+01 O0.00E+00 0.00E+00 0.00E+00
Np;239 2.85E-02 2.80E-03 1.54E-03 O0.00E+00 8.74E-03 0.00E+00

ODCM, Midland, Consumers Power Company
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1.3 DEFINITIONS OF LIQUID EFFLUENT PARAMETERS

Section of
Term Definition Initial Use
Ait = the site related ingestion dose commitment factor to the 1.2
the total body or any organ 1 for each ideutified prin-
cipal gamma and beia emitter listed in Table 1.2-3 in
mrem-ml per hr-pCi.
BFi = bioaccumulation factor for radionuclide i, in fish, 1.2
in pCi/kg per pCi/liter, from Table 1.2-1.
CHPC = the effluent concentratinn limit (TS 3.11.1.1) 95
implementing 10 CFR 20 for the site, in pCi/ml.
Ca = the effluent concentration of alpha-emitting nuclides 1.1.1
observed by gross alpha analysis of the MONTHLY composite
sample.
C8 = the efiluent cor. ntration of a gamma-emitting nuclide g 1.1
observed by gamua ray spectroscopy of the waste sample.
Ci = the concentratior of nuclide i as determined by the analy- 1:%:1
sis of the waste sa'iple.
Cs = the concentration cf Sr-8¢ or Sr-90 in liquid wastes as 0 U8
determined by analysis of the QUARTERLY composite sample.
Ct = the measured concentration of H-2 in liquid waste as 1.3.1
determined by analysis of thc MONTHLY composite.
ODCM, Midland, Consumers Power Company
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1.3 DEFINITIONS OF LIQUID EFFLUENT PARAMETERS (Continued)

Section of
Term Definition Initial Use

C the concentration of radionuclide i in ths undiluted 1:2

if

liquid effluent averaged over the duration of the release,

Atz, in pCi/ml.

the setpoint, in pCi/ml, of the radioactivity monitor
measuring the concentration of radioactivity in the effluent

line prior to dilution and subsequent release.

the cumulative dose commitment to the total body or any
organ T from the liquid effluents for the total time

period.

a dose conversion factor for radionuclide i for adults in

preselected organ 1, in mrem/pCi found in Table 1.2-2.

the dilution water flow setpoint as determined

prior to the release point, in volume per unit time.

administrative allocation factor applied to apportion

liquid releases.

the dilution factor, which is the ratio of the total dilu-
tion flow rate to the effluent stream flow rate(s), re-
quired to assure that the limiting concentrations of

10 CFR, Part 20, Appendix B, Table II, Column 2 are met at

the point of discharge.

= a selected percentage of dilution flow.

ODCM, Midland, Consumers Power Company
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1.3 DEFINITIONS OF LIQUID EFFLUENT PARAMETERS (Continued)

Section of
Term Definition Initial Use
FS = the safety factor, a conservative factor used to 1.1.1
compensate for statistical fluctuations and errors of
measurements.
F! = the near field average dilution factor for Ciﬂ during any :
liquid effluent release.
FAA = adjustment factor applied to facilitate setting actual el
monitor setpoints.
FDN = modified dilution factor for simultaneous release pathways. 3121
f = the flow rate setpoint as determined for the radioactivity 1:341
monitor location (general expression for Equation (1)).
fd = the flow rate of the dilution stream (cooling pond blow- 1.1.1
down or makeup pump discharge) during the time of release.
- Fp x expected dilution flow.
fp = maximum permissible undiluted waste tank effluent 1.5, 1
flow rate.
K, = 1.14 x 105, units conversion factor. 1.2
HPCi = HPCS' HPCa, MPCS, and MPCt = the limiting concentrations 3. 23

of the appropriate gamma-emitting radionuclides, alpha-
emitting radionuclides, Sr-89 and Sr-90, and tritium,
respectively, from 10 CFR, Part 20, Appendix B,

Table 11, Column 2.

ODCM, Midland, Consumers Power Company
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1.3 DEFINITIONS OF LIQUID EFFLUENT PARAMETERS (Continued)

Section of
Term Definition Initial Use

n = the number of liquid discharge pathways for which FD 1. 1.3

and which are planned for simulantaneous release.

SD = the dilution water flow monitor setpoint as determined 1.1:1
prior to the release point, in volume per unit time.

UF = 21 kg/yr, fish consumption (adult). 3:2

Z = applicable factor when additional receiving water body | R
dilution is to be considered; Z = 3.

Ati = duration of the £th release under consideration. 1.4

0DCM, Midland, Consumers Power Company
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1.4 LIQUID RADWASTE TREATMENT SYSTEM

Minimum OPERABLE Liquid Radwaste Treatment System is presented in
Figures 1.4-1 and 1.4-2. Figure 1.4-1 depicts the Liquid Radwaste Treatment
System and the Laundry Waste Treatment System flow diagram. The Treatment

Systems Discharge Pathways are presented in Figure 1.4-2.

ODCM, Midland, Consumers Power Company
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FIGURE 1.3-1

MINIMUM OPERABLE LIQUID RADWASTE TREATMENT SYSTEM
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FIGURE 1.8-2

MINIMUM OPERABLE LIQUID RADWASTE TREATMENT SYSTEM

(TREATMENT SYSTEMS DISCHARGE PATHWAYS)
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SECTION 2.0

GASEQUS EFFLUENTS

Gaseous effluent monitor setpoints are required only for noble gas monitors;
methodology for calculating noble gazs monitor setpoints is covered in Sec-
tion 2.1. Although setpoint calculations are not required for radioiodine and
particulate monitors, the methodology for assuring the potential organ dose
rates due to radioiodines, tritium, and particulates in gaseous releases from
the site do not exceed the limits of TS 3.11.2.1(b) is presented in the note

following 2.2.1.b.

2.1 GASEOUS EFFLUENT MONITOR SETPOINTS

The gaseous monitor setpoint values determined in the following sections will
be regarded as upper bounds for the actual setpoint adjustments. Setpoint
adjustments are not required to be performed if the existing monitor setpoint
is lower than the calculated value. Setpoints may be established at values

lower than the calculated values if desired.

I1f a calculated setpoint is less than the monitor reading associated with the
particular release pathway, no release may be made under current conditions.
Under such circumstances, the number of simultaneous release pathways may be
reduced or con*ributing source terms may be reduced and the setpoint recalcu-

lated.

For the Midland Plant, gaseous monitor setpoints are calculated for concentra-
tions, in ¥Ci/cc. The actual monitor setpoint, which corresponds to the

calculated concentration plus background for the particular monitor, is
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determined from calibration data or from operational data associated with
sample analysis data (see Section 2.1.4).
2.1.1 REACTOR CONTAINMENT BUILDING VENT STACK (UNIT 1 AND UNIT 2), AUXILIARY
BUILDING VENT STACK NO. 1, AND CONDENSER AIR EJECTOR (UNIT 1 AND
UNIT 2)

Monitors: 1RE-5377, 2RE-6277, ORE-5470, 1RE-3347, 2RE-3447

For the purpose of implementation of TS 3.3.3.10, the alarm setpoint level for

these noble gas monitors will be calculated as follows:

CS = monitor reading of the noble gas monitor at the alarm setpoint

concentration, in pCi/cc.

E (FB X Fs) X Rt X DTB (1)
= the lesser of ( or
(
( (FBx FS) b Rs X DSs (2)
where
FS = safety factor; a conservative facto: applied to each noble gas monitor

to compensate for statistical fluctuations and errors of measurement.
(For example, FS = 0.5 corresponds to a 100 percent variation; value

must be between 0 and 1.)

-
"

an administrative allocation factor applied to apportion the release
setpoints among all gaseous release discharge pathways to assure that
release limits will not be exceeded by simultaneous releases. The
allocation factor for a particular pathway may be assigned any desired

value between 0 and 1 under the condition that:
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£1 (3)

In the equation above, n is the number of simultaneous final gaseous
release points. Turbine Building release points (condenser air
ejectors) are included only if primary-to-secondary leakage exists as
determined in accordance with TS 4.4.6.3. Final gaseous release points
would normaily include Unit 1 Reactor Cuntainment Building Ventilation
Exhaust, Unit 2 Reactor Containment Building Ventilation Exhaust, and

Auxiliary Building Vent Stack No. 1.

DTB = decse rate limit to the total body of an individual in an unrestricted

area.

500 mrem/year

Rt = monitor reading per mrem/vear to the total body.
=C+ (X/Q) ZK,\Q, (4)
i
C = monitor reading of a noble gas monitor corresponding to grab sample

radionuclide concentrations. For batch releases the sample i1s taken
prior to the release. For continuous releases, the czample is taken
concurrently with the release. For continuous releases, the monitor
setpoint is calculated based on the most recent sample information for

the particular pathway in accordance with TS Table 4.11-2.
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X/Q = the highest annual average relative concentration at or beyond the site
boundary.
= ()—(75)H = mixed-mode; applies to Reactor Containment Building Ventilation
and Auxilizry Building Ventilation. Containment Building
Ventilation includes Containment Purges and Air Room Purges.
Auxiliary Building Ventilation includes Gaseous Radwaste System.
=2.74 x 10.6 sec/m® in the NNE sector.
= (i76)0 = ground-level; applies to Condenser Air Ejectors.
= 2,55 x 10.5 sec/m® in the NNE sector.
Ki = total body dose factor due to gamma emissions from radionuclide i
(mrem/year per pCi/m®) from Table 2.1-1.
Q = rate of release of noble gas radionuclide i (uCi/sec) from the release

pathway under consideration, determined by multiplying the release flow

rate for the pathway by the concentration of radionuclide i.

= (Q.) mixed-mode release; Reactor Containment Building Ventilation
M
(including Containment and Air Room Purges) and Auxiliary Building

Ventilation (including Gaseous Radwaste System).

(Qi)G ground-level release; Condenser Air Ejectors.
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D = dose rate limit to the skin of an individual in an unrestricted

sS
area.
= 3000 mrem/year
Rs = monitor reading per mrem/year to the skin.
=C+ (X/Q 2(L; + 1.1 M)Q,) (5)
i
Li = skin dose factor due to beta emissions from radionuclide i (mrem/vear
per pCi/m3) from Table 2.1-1,
1.1 = mrem skin dose per mrad air dose.
M. = air dose factor due to gamma emissions from radionuclide i (mrad/year

per pCi/m®) from Table 2.1-1.

2.1.2 AUXILIARY BUILDING VENT STACK NO. 2 (EMERGENCY)

MONITOR: ORE-5471
Auxiliary Building Vent Stack No. 2 is used during abnormal or accident condi-
tions. Therefore, this monitor serves no routine function. When necessary, a
monitor setpoint would be determined following the methodology of Section

- % 5 .
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2.1.3 GASEOUS RADWASTE SYSTEM, REACTOR CONTAINMENT BUILDING PURGE, AND AIR
ROOM PURGE

Monitors: ORE-0907, 1RE-5377, 2RE-6277, 1RE-5385, 2RE-6285

The Gaseous Radwaste System, Reactor Contaimment Building Purge, and Air Room
Purge are gaseous sources which discharge to release pathways which are
continuously monitered. Although these sources discharge to a release pathway
which is equipped with a final monitor, due to the significance of these
sources, the methodology for calculating setpoints is presented. Sampling and
analyses are completed and setpoints determined prior to release. These
setpoints must take into account simultaneous release pathways; the combined
1llocation factors for contributing pathway monitors must not exceed the
e tion factor for the final release pathway monitor to which they

Crni il rute.

Downstream monitors must also take into consideration the combinations of

source terms for the particular release patiway.

2.1.3.1 Gasec:is Radwaste Svystem

Monitor: ORE-0907

The Gaseous Radwaste System releases exhaust through Auxiliary Building Vent
Stack No. 1, therefore, the Gaseous Radwaste monitor is not the final monitor
in this release pathway. However, because o. the significance of this release
pathway and because the Auxiliary Building Vent Stack No. 1 monitor setpoint
would have to accommodate the Gaseous Radwaste release, the setpoint

methodology for this monitor is presented.
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The methodology presented in Section 2.1.1 applies to this monitor with the

following exceptions:

R, =r, =C+ (¥Q 2Kq,) (6)

C = monitor response of the Gaseous Radwaste System monitor for radionuclide
concentrations to be discharged (sample taken and analyzed prior te

discharge).

|

2

Q= (376)M; see Section 2.1.1.

q. = rate of release of noble gas radionuclide i (pCi/sec) from the Waste Gas
Decay System, determined by multiplying the expected release rate by the

concentration of radionuclide 1.

R = L = c + [X/Q ? (Li + 1.1 Mi)qi] (7)

F, = a selected value less than the allocation factor for the monitor serving
the finzl release pathway to which the particular source discharges,

Auxiiiary Building Vent Stack No. 1.

When releases are to be made from the Gaseous Radwaste System, it will be
necessary to redetermine the setpoint for the Auxiliarv Building Vent Stack

No. | monitor (ORE-5470) which is downstream from the Gaseous Radwaste monitor

(ORE-0907).
Calculaticn of this setpoint is accomplished by applying the methodology of

Section 2.1.1 with the following exceptions:
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A new source term, (Qi)AG’ is determined which includes the routine Auxiliary
Building Vent Stack No. 1 source term, Qi’ (based on sample results from TS
Table 4.11-2) combined with the Gaseous Radwaste tank source tern planned for

release, 4, as follows:

(Q)pe = Q *+ g (8)

C = monitor reading corresponding to the concentration resulting from the

combined release.

2.1.3.2 Reactor Containment Building Purge System

This section pertains to purges associated with plant shutdown.

Containment purge is a release which discharges to the Reactor Containment
Building Ventilation Exhaust System. There is no separate monitor for
containment purge releases; purge releases are monitored by the Reactor

Containment Building Ventilation monitor (1RE-5377 or 2RE-6277).

When containment purge releases are to be made, setpoints for the Reactor
Containment Building Ventilation System monitors must be redetermined to

account for the additional source term associated with the purge.

The methodolog presented in Section 2.1.1 applies to redetermining the

setpoint for this monitor with the following exceptions:
A new source term, (Qi)CP' is determined which includes the routine Reactor

Containment Building Ventilation System source term, Qi’ (based on sample
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results from TS Table 4.11-2) combined with the Containment Purge source term,

q;, as follows:

Qep =0 * g4 (9)

C = monitor reading corresponding to the concentration resulting from the

combined release.

2.1.3.3 Air Room Purge System

Monitors: 1RE-5385 or 2RE-6285

Air Room Purge discharges are released to the Reactor Containment Building
Ventilation System; therefore, the Air Room Purge monitor is not the final
monitor in this release pathway. However, since this is an additional
contributor to the Containment Building Ventilation System discharge pathway,
and because the Containment Building Ventilation System monitor would have to

accommodate the Air Room Purge release, the setpoint methodology for this

monitor ie presented.

The Air Room Exhaust System is utilized also to perform operational contain-
ment purge. When used for this purpose, the air concentration of radioacti-
vity and the source term used to determine the setpoint for the Air Room
Exhaust System monitor must include the concentration and source term

associated with the operational containment purge.

The methodology presented in Section 2.1.1 applies to this monitor with the

following exceptions:
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R =1, =C+ (¥Q 2 K.q,) (10)

L]
"

monitor response of the Air Room Purge System monitor for radionuclide
concentrations to be discharged (sample taken and analyzed prior to

discharge)

X/Q (i—ﬁ)u; see Section 2.1.1

rate of release of noble gas radionuclide i (pCi/sec) from the Air Room

Ve
]

i
Purge System; determined by multiplying the flow rate from the Air Room
Purge by the concentration of radionuclide i.
- = B 2
R, =r =C+ [¥Q i (L + 1.1 M)q,] (11)
FB = a selected value less than the allocation factor for the monitor serving

the Reactor Containment Building Vent.

When releases are to be made from the Air Room Purge System, it will be
necessary to redetermine the setpoint for the Reactor Containment Building
Ventilation monitor (1RE-5377 or 2RE-6277) which is downstream from the Air

Room Pucge monitor (1RE-5385 or 2RE-6285).

Calculation of this setpoint is accomplished by applying the methodology of

Section 2.1.1 with the following exceptions:

A new source term, (Qi)CR’ is determined which includes the routine

Containment Building Ventilation source term, Qi’ (based on sample results
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from TS Table 4.11-2) combined with the source term for the Air Room Volume

and/or the Operational Containmeut Purge planned for release, 9, as follows:

Q) =9 * 9, (12)

C = monitor reading corresponding to the concentration resulting from the

combined release.

2.1.4 CONSIDERATION OF BACKGROUND AND MONITOR RESPONSE ADJUSTMENTS IN
ESTABLISHING GASEOUS MONITOR SETPOINTS

The calculated setpoint concentration, Cs’ establishes the base value for the
monitor setpoint. However, in establishing the actual monitor setpoint for a
particular monitor, background radiation levels and monitor response adjust-

inents must be considered.

Contributions to background radiation levels may include ambient background,
plant environmental background at monitor locations when plant is in shutdown
status, plant environmental background at monitor location when plant is at
power, and internal background of monitor due to contamiration of sample
chamber. Normally, the actual monitor setpoint includes the calculated set-
point value plus background. Background levels must be contrclled such that
radiocactivity levels in the effluent stream being monitored can be accurately

assessed at or below the calculated setpoint value.

Monitor response adjustments may be necessary to assure that monitor readout
accurately reflects radioactivity levels in the monitored effluent stream.
Monitor adjustments (monitor setting) may be based on monitor calibrations,

monitor calibration data supplied by the monitor vendor, or by operztional
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data which correlates monitor response to sample analyses associated with
actual effluent releases. At the Midland Plant the monitor response
adjustment which correlates actual monitor response to monitor response

expected, based on associated sample analyses, is referred to as the gain

factor.
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TABLE 2.1-1

Dose Factors for Exposure to a Semi-Infinite Cloud of Noble Gases*

Nuclide Y-Body** (K) p=Skin***(L) Y-Air®s (M) B-Air**(N)
Kr-85m 1. 17E+03%* 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe=131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe=133m 2.51E+02 §.94E+02 3.27E+02 1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

*Values taken from Reference 3, Table B-1.
*mrad-m?
uCi-yr
ckmrem-m®
pCi-yr

diebk] 17E403 = 1.17 x 103
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2.2 GASEOUS EFFLUENT DOGE RATE AND DOSE CALCULATIONS

2.2.1 SITE BOUNDARY DOSE RATES

2.2.1.a Dose Rates Due to Noble Gases

For the purpose of implementation of TS 3.11.2.1(a), the dose rate at or

beyond the site boundary due to noble gases shall be calculated as follows:

Dt = total body dose rate at time of release (mrem/year).
= [(X7Q),, f K; (@)l + [(R7Q) : K, (Q;)) (13)
Ds = skin dose rate at time of release (mrem/year).

[(X7Q)y e M)(Q)y] + [X7Q) 348+ 13 M;)(Q;)] (14)

NOTE: Terms defined previously in Section 2.1.1.

In the event of simultaneous releases, dose rates shall be summed to assure

that dose rate limits are not exceeded.

2.2.1.b Dose Rates Due to Radioiodines, Tritium, and Particulates

Organ dose rates due to inhalation of radiciodines, tritium, and all radioac-
tive materials in particulate form with half-lives greater than 8 days, will

be calculated for the purpose of implementation of TS 3.11.2.1(b) as follows:
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organ dose rate at time of release (mrem/vear).

[(X7Q)y, 3 P o(Q)y] + [(R/Q), 3 P, ()]

contrclling sector annual average relative concentration at the site

boundary for the appropriate pathway.

(X/Q)M mixed-mode; applies to Keactor Containment Building Ventilation
(including Containment Furge and Air Room Purge) and Auxiliary

Building Stack (including Gaseous Radwaste System).

2.74 x 10.6 sec/m” in the NNE sector.

ground-level; applies to Condenser Air E ectors.
2.55 x 107> sec/m® in the NNE sector.

organ dose parameter for organ o and radionuclide i, (mrem,year per

pCi/m®) for inhalation determined as follows:

& ¥ K' (BR) Drio

K' = constant of unit conversion, 10% pCi/pCi.
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NOTE:

BR

breathing rate for child age group.

3700 m®/year (Table 2.2-10 from Reference 3).

DFio = inhalation pathway dose factor for child age group

for orgen o and radionuclide i (from Table 2.2-2).

release rate of non-noble gas radionuclide i (pCi/sec)

for the type of release under consideration.

(Qi)ﬂ mixed-uode release type.

(Q!). = ground-level release type.

1°G

In order to assure that potential dose rates (pre-release) to an organ
due to radioiodine, tritium, and particulates in simultaneous gaseous
releases from the site do not exceed 1500 mrem/year as specified in

TS 3.11.2.1(b), potential organ dose rate, Do' must be limited as

follows:

D, + (FB X FS) < 1500 mrem/year (17)

FB and FS

the release source pathway under consideration. To further assure that

are assigned the same values as were used in Section 2.1 for

dose rate limits were not exceeded (post-release), dose rates from

simultaneous releases shall be summed.
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2.2.2 AIR DOSE AND DOSE TO INDIVIDUAL

2.2.2.a Air Dose

For the purpose of implementation of TS 3.11.2.2 and TS 3.11.2.4, the air dose

at or beyond the site boundary shall be determined as follows:

Dy = air dose due to gamma emissions from noble gases (mrad).
gkl -8 TR " TIEY
= 3.17 x 10 lf M, (X7Q)y Q) + f M, (X/Q)(Q)c) (18)
where
gl 10.8 = the fraction of one year per one second.
Qi = cumulative release of noble gas radionuclide i over the period
of interest (pCi) for the type of release under consideration.
= (Qi)M = mixed-mode release type.
- (Qi)G = ground-level release type.
Ni = defined in Section 2.1.1.
STEY o a 97 -6 3 .
(X/Q)H = 2.74 x 10 ~ sec/m” in the NNE sector.
SRy - -5 3 1
(X/Q)G = 2.55 x 10 © sec/m~ in the NNE sector.
DB = air dose due to beta emissions from noble gases (mrad).

il e — - L — = Tl
3.17 x 10 li N, (X/Q)y (Q))y + f N, X/Q)(Q;)] (19)
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Ni = air dose factor due to beta emissions from noble gas radionuclide i

(mrad/year per pCi/m® from Table 2.1-1).

2.2.2.b Dose To An Individual

Dose to an individual from radioiodines, tritium, and radioactive materials in
particulate form will be calculated for the purpose of implementation of

TS 3.11.2.3 and TS 3.11.2.4 as follows:

DJ = dose to an organ of an individual from radioiodines, tritium, and
radionuclides in particulate form (mrem)
=3.17x 108 3 (W 2R, . Q)] (20)
L P T Taipj “i
p i
where
3.17 x 10-8 = fraction of one year per one second.
'
WP = pathway - dependent relative concentration or relative

deposition for unrestricted areas at the controlling receptor,

defined as follows:

= (X/Q7) = annual average relative concentration for location
of controlling (critical) receptor for inhalation and
all tritium pathways only. (For all tritium pathways,
the Qi source term is limited to tritium.)

= (X/ ')H = 4.15 x 10.8 sec/m3 in the ESE sector for inhalation

and all tritium pathways for mixed-mode release type.
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8.41 x 10“8 sec/m3 in the ESE sector for inhalation

"
~
>4
o
~
(-]
n

and all tritium pathways for ground-level 12lease type.

"
o
-,
o0

n

annual average relative deposition for location of con-
trolling (critical) receptor for pathways other than

inhalation or tritium.

= (D/Q')u1 = 6.01 x ]0-10 m.2 in the ESE sector for pathways other
than inhalation or tritium for mixed-mode release type.
= (D/Q')G = 7.84 x 10"10 m-z in the ESE sector for pathways other

than inhalation or tritium for ground-level release type.

NOTE: At the Midland Plant, the Unit 1 Condenser Air Ejector and the Unit 2
Condenser Air Ejector are ground-level releases; all other releases are

mixed-mode.

?

Q! = cumulative release of radiciodines, tritium, or material
in particulate form for radionuclide i over the period
of interest (pCi), for the type of release under

consideration.

(Q))y = mixed-mode release type.

Q)¢

ground-level release type.
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= pathway-specific, individual age-specific, organ dose factor for
radionuclide i, pathway p, organ j, and individual age group a.
The controlling individual age group and the dose pathw<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>