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1.0 INTRODUCTION

The Davis-Besse Offsite Dose Calculation Manual (ODCM) describes the
methodology and parameters used in:

1) determining the radioactive material release rates and
cumulative releases;

2) calculating the radinactive liquid and gaseous effluent
monitoring instrumentation alarm/trip setpoints; and

3) calculating the corresponding dose rates and cumulative
quarterly and yearly doses.

The ODCM also describes and provides requirements for the Radiological
Environmental Monitoring Program. Sampling locations, media and
collection frequencies, and analytical requirements are specified. The
methodology provided in this manual is acceptable for use in demonstrating
compliance with concentration limits of 10 CFR 20.1302; the cumulative
dose criteria of 10 CFR 50, Appendix I; 40 CFR 190; and the Davis-Besse
Technical Specifications (TS) 6.8.4.d and 6.8.4.e.

The exposure pathway and dose modeling presented provides estimates (e.g.,
calculational results) that are conservative (i.e., higher than actual
exposures in the environment). This conservatism does not invalidate the
modeling since the main purpose of these calculations is for demonstrating
"As Low As is Reasonably Achievable" (ALARA) for radioactive effluents.

In using these models for evaluation and controlling actual effluents,
further simplification and conservatism may be applied. For purposes of
demonstrating compliance with the EPA environmental dose standard for the
Uranium Fuel Cycle (40 CFR 190), more realistic dose assessment modeling
may be used.

The ODCM will be maintained for use as a reference guide and training
document of accepted methodologies and calculations. Changes to the ODCM
calculational methodologies and parameters will be made as necessary to
ensure reasonable conservatism in keeping with the principles of

10 CFR 50, Appendix I, Section III and IV. Questions about the ODCM
should be directed to the Manager - Radiation Protection.

NOTE: Throughout this document, words appearing all capitalized denote
definitions specified in Section 7.5 of this manual, or common
acronyms.

Section 2.0 describes equipment for monitoring and controlling liquid
effluents, sampling requirements, and dose evaluation methods. Section
3.0 provides similar information on gaseous effluent controls, sampling,
and dose evaluation. Section 4.0 describes special dose analyses required
for Regulatory Guide 1.21, Annual Effluent Reporting and EPA Environmental
Dose Standard of 40 CFR 190. Section 5.0 describes the role of the annual
land use census in identifying the controlling pathways and locations of
exposure for assessing the potential offsite doses. Section 6.0 describes
the Radiological Environmental Monitoring Program. Section 7.0 describes
the environmental, effluent and special reporting requirements, procedural
requirements for major changes to liquid and gaseous radwaste systems, and
definitions.

DBP 6027A 1 Revision 8.0
ODCM



2.0 LIQUID EFFLUENTS

2.

1

RADIATION MONITORING INSTRUMENTATION AND CONTROLS

This section summarizes information on the liquid effluent radiation
monitoring instrumentation and controls. More detailed information is
provided in the Davis-Besse USAR, Section 11.2, Liquid Waste Systems and
associated design drawings from which this summary was derived. Location
and control function of the monitors are displayed in Figure 2-1.

The radioactive liquid effluent instrumentation is provided to monitor and
control, as applicable, releases of radioactivity in liquid effluents
during actual or potential releases. The radioactive liquid effluent
monitoring instrumentation channels listed in Table 2-1 shall be OPERAELE
with their alarm/trip setpoints set to ensure the limits specified in
Section 2.3.1 are not exceeded.

Each radioactive liquid effluent monitoring instrumentation channel shall
be demonstrated OPERABLE by the performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the
frequencies shown in Table 2-2. Each of these operations shall be
performed within the specified time interval with a maximum allowable
extension not to exceed 25 percent of the specified interval.

NOTE: The monitors indicated in 2.1.1 a), b), and c) are inoperable if
surveillances are not performed or setpoints are less
conservative than required.

With a radioactive liquid effluent monitoring instrumentation channel
alarm/trip setpoint less conservative than required, without delay suspend
the release of radioactive liquid effluents monitored by the affected
channel, or declare the channel inoperable, or change the setpoint so it
is acceptably conservative.

With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels OPERABLE, take the actions described
in Table 2-1. Exert best efforts to return the instruments to OPERABLE
status within 30 days and, if unsuccessful, explain in thz next
Radiocactive Effluent Release Report, (Section 7.2), why the inoperability
was not corrected in a timely manner.

DBP 6027A 2 Revieion 8.0
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Required Monitors

This section describes the monitoring required during liquid releases
and the backup sampling required when monitors are inoperable.

a) Alarm and Automatic Release Termination

i.

ii.

Clean Radwaste Effluent Monitors (RE-1770 A & B)

Discharges from the Clean Radwaste Monitor Tanks (2) are
monitored by redundant radiation monitoring systems
(RE-1770 A & B). These monitors detect gross gamma
activity in the effluent prior to mixing in the Collection
Box. Measurements from euch detector read out on the
Victoreen panel in the Control Room. Each monitoring
system is capable of initiating an alarm and an automatic
termination of the release by clesing valve WC-1771. The
method for determining setpoints for the alarms is
discussed in Section 2.3.

Miscellaneous Radwaste Effluent Monitors (RE-1878 A & B)
Discharges from the Miscellaneous Liquid Waste Monitor Tank

and the Detergent Waste Drain Tank are monitored by
redundant radiation monitoring systems (RE-1878 A & B).
These monitors detect gross gamma activity in the effluent
line prior to mixing in the Collection Box. Measurements
from each detector read out on the Victoreen panel in the
Control Room. Each monitor is separately capable of
initiating an alarm and automatic termination of the
release by closing valve WM-1876. Setpoint determination
for the alarms is discussed in Section 2.3.

b) Alarm (only)

i.

DBP 6027A

Storm Sewer Drain Line (RE-4686)

The monitor on the Storm Sewer Drain effluent line detects
abnormal radionuclide concentrations in the storm sewer
effluent. This monitor is located near the end of the
storm sewer drain pipe, upstream of the final discharge
point into the Training Center Pond. The most probable
source of any non-naturally occurring radioactive material
in the storm sewer would be from the secondary system.

When radioactivity is present in the secondary system, the
Turbine Building Sump effluent shall be directed to the
onsite Settling Basins. In this configuration, the source
of radioactivity in the Storm Sewer Drain line is from
Turbine Building drains that are not routed to the Turbine
Building Sump, or from Storm Sewer drains. Evaluation of
the alarm setpoint for RE-4686 is discussed in

Section 2.3.4.

3 Revision 8.0
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c) Flow Rate Measuring Devices

i. Clean Radwaste Effluent Line

Flow Indicator (FI) 1700 A & B
Flow Totalizer (FQI) 1700 A & B

ii. Miscellaneous Radwaste Effluent Line

Flow Indicator (FI) 1887 A & B
Flow Totalizer (FQI) 1887 A & B

iid. Dilution Flow to the Collection Box

Computer Point F201

Non-Required Monitors

Additional monitors, although not required by the ODCM, have been
installed to monitor radioactive material in liquid. The monitors
are:

- Collection Box Outlet to the Lake (RE-8433) - monitors the final
station effluent to the lake,

- Component Cooling Water System (CCWS) (RE-1412 & 1413)-monitors
the CCWS return lines. High alarm closes the atmospheric
vent valves on the CCWS surge tank,

- Service Water System (SWS) (RE-8432) - off-line detector
monitors the SWS outlet prior to discharge to the Collection
Box, and

- Intake Forebay (RE-8434) - monitors the station intake water
from Lake Erie.

4 Kevision 8.0
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2.2 SAMPLING AND ANALYSIS OF LIQUID EFFLUENTS

2.2.

1

As a minimum, radioactive liquid wastes shall be sampled and analyzed
according to the sampling and analysis program of Table 2-3. Table 2-3
identifies three potential bources of liquid radicactive effluents. A
fourth potential release point from the Turbine Building Sump is

discussed in Section 2.2.2. |
The results of the radioact. salyses shall be used in accordance with
the methodology and parametery . is section to ensure that the

concentrations at the point 't ..ets’e are maintained within the limits of
10 CFR 20.1302.

Batch Releases

BATCH RELEASE is defined as the discharge of liquid waste of a

discrete volume. The releases from the Clean Waste Monitor Tanks 1-1

and 1-2, the Miscellaneous Liquid Waste Monitor Tank, and the

Detergent Waste Drain Tank are classified as BATCH RELEASES. The

following sampling and analysis requirements shall be met for all |
releases from these tanks.

- Prior to each release, analysis of a representative grab sample
for principal gamma emitters.

- Once per month, as a minimum, analysis of one sample from a
BATCH RELEASE for dissolved and entrained gases (see note
below) .

B Once per month, analysis of a COMPOSITE SAMPLE of all releases
that month for tritium and gross alpha activity. Samples
contributed to the composite are to be proportional to the
quantity of liquid discharged.

- Once per quarter, analysis of a COMPOSITE SAMPLE of all releases
that quarter for Strontium (Sr)-89, Sr-90, and Iron (Fe)-55.

NOTE: ldentification of noble gases that are principal
gamma-emitting radionuclides are included as a part. of
the gamma spectral analysis performed on all liquid
radwaste effluents. Therefore, the Table 2-3
requirement for sampling and analysis of one batch per
month for noble gases need not be performed as a
separate program,

DBP 6027A 5 Revision 8.0
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Continuous Releaces

Releases from the Turbine Building Sump (TBS) and Storm Sewer Drains
(SSD) are classified as continuous releases.

Because the Turbine Building Sump discharges may contain minute
concentrations of radionuclides due to primary-to-secondary system
leakage, the Turbine Building Sump discharges are routed to the
onsite Settling Basins instead of the SSD line. Overflow from the
Settling Basins is pumped to the Collection Box where it is mixed
with dilution flow and released to Lake Erie. Releases via this
pathway are monitored by weekly analysis for principal gamma-emitting
radionuclides and tritium, and by quarterly analysis of composite
samples for Fe-55, Sr-89 and Sr-90.

Discharges to the Storm Sewer Drains are from Turbine Building drains
that are not routed to the TBS and from storm drains. The Storm
Sewer discharges to the Training Center Pond with the overflow
discharging to the Toussaint River. For conservatism, it is assumed
that radicactive material released to the Training Center Pond is
ultimately discharged to Lake Erie (unless actions are taken to
prevent this occurrence).

Grab samples are collected weekly from the Settling Basins and
analyzed by gamma spectroscopy. If ~ctivity is identified,
additional controls are enacted to ensure that the release
concentrations are maintained below Effluent Concentration Limits and
that the cumulative releases are a small fraction of the dose limits
of Section 2.4.1. The following actions will be considered for
controlling any radioactive material releases via the TBS and SSD:

- Increase the sampling frequency of the TBS and SSD until the
source of the contamination is identified.

- Perform gamma spectral analysis on each sample for principal
gamma emitters.

- Compare the measured radionuclide concentrations in the sample -
with EC (equation 2-2) to ensure releases are within the limits.

- Based on the measured concentrations, a re-evaluation of the
alarm setpoint for the SSD monitor (RE-4686) may be performed as
specified in Section 2.3.4.

- Consider each sample representative of the releases that have
occurred since the previous sample. Determine the volume of
liquid released from the Turbine Building Sump based on the
Turbine Building Sump pump run times and flow rates.

- Determine the total radioactive material released from the
sample analysis and the calculated volume released. Determine
cumulative doses in accordance with Section 2.4.

6 Revision 8.0
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2.2.4
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Condensate Demineralizer Backwash

Discharges from the Condensate Demineralizer Backwash Receiving Tank
(BRT) to the South Settling Basin are sampled in accordance with
Table 2-3. Samples are collected prior to each release of the
resin/water slurry and separated into the liquid phase (transfer
water) and solid phase (resin). These samples are separately
analyzed for principal gamma emitters. Toledo Edison has imposed
guidelines on concentrations of radionuclides that may be discharged
to the onsite settling basin. These guidelines are presented in
Table 2-4.

The radioactive material contamination in the condensate
demineralizer backwash will be contained on the powdered resin;
soluble or suspended radicactive material associated with the water
phase is not expected. The resin and the water are analyzed
separately thus allowing for a determination of the amounts retained
onsite in .he Settling Basin (the resin) and the amounts released to
Lake Erie as an effluent (the decant).

The BRT receives the spent resin from the Condensate Polishing
System, Low-level radioactive material contamination of the spent
resin is pericdically expected due to minor weeps in the steam

generators and the leaching of residual activity in the secondary
system.

During primary-to-secondary leakage, activity levels will be elevated
and typically above the limits imposed for acceptable discharge to
the basin., Under these conditions, the powdered resins are retained
within the plant and processed as solid radwaste for offsite
transport and disposal at a licensed radicactive waste disposal site.
If within the criteria of Table 2-4, the BRT may be discharged to the
onsite settling basin with the approval of the Manager - Radiation
Protection.

Borated Water Storage Tank and Primary Water Storage Tank

The quantity of radioactive material stored in in the Borated Water
Storage Tank (BWST) and Primary Water Storage Tank (PWST) shall be
limited to ensure the following:

1) Protected Area boundary dose rates remain less than 0.25 mR/hr,
and

2) Tank rupture would result in ALARA isotopic concentrations
at the nearest offsite potable water intake.

The concentration of radionuclides in the BWST and PWST shall be
determined to be within the applicable limits by analyzing a
representative sample of the tank contents at least once per 7 days
when radioactive materials are being added to the tank. Although the
PWST is not currently used to support plant operation, the following
limits still would apply should it be in use.
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The method for limiting the BWST and PWST radionuclide concentration
to meet the criteria above is described below and represented in
equation (2-1).

1) Determine the limiting fraction of each radionuclide present in
a liquid sample from the tank. This is the sample concentration
times the volume of liquid in the tank divided by the limiting
activity from Table 2-5.

2) Sum the limiting fractions of each radionuclide in the sample.
This sum should be less than one (1) to meet the limiting
criteria for area dose rates and offsite dose rates via the
liquid pathway.

n C_, * VOL * 3785

si
LF m = 151 - (2-1)
lim i
Where:
Lr = sum of the limiting fraction of each radionuclide "i"
sum

in the sample,
csi = concentration of radionuclide "i" in the liquid sample

(uCi/m?
VoL = volume of liquid in the tank (gal),

3785 = ml per gal,

A = limiting activity of radionuclide "i" from Table 2-5
lim i
(uCi/ml), and
n = number of radionuclides found in the liquid sample.

1f the sum of the limiting fractions of radionuclides in the BWST or
PWST exceeds one (1), then suspend all additions of radioactive
material to the tank, recduce tank contents to within the limits, and
describe the events le 2 to this condition in the next Radioactive
Effluent Release Repo:

The values in Table 2- were calculated specifically for the BWST.
They are conservative for the PWST due to its smaller volume.
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2.3 LIQUID EFFLUENT MONITOR SETPOINTS

2.3.1 Concentration Limits

The concentrations of radioactive material released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the
concentrations specified in 10 CFR Part 20.1302 for radionuclides
other than dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be limited to 2.0
E-04 uCi/ml. 1f the concentration of radioactive material released
in liquid effluents to UNRESTRICTED AREAS exceeds these limits, then
without delay restore the concentrations to within these limits.

This limitation provides additional assurance that the levels of
radioactive material in bodies of water outside the site should not
result in exposures exceeding the Section II.A design objective of
Appendix I, 10 CFR Part 50, to an individual, and the limits of

10 CFR Part 20.1302 to the population.

The concentration limit for noble gases is based upon the assumption
that Xe-135 is the controlling radioisotope and its EC in air
(submersion) was converted to an equivalent concentration in water
using the methods described in International Commission on
Radiological Protection (ICRP) Publication 2.

2.5:3 Basic Setpoint Equation

During the release of liquid radioactive effluents, radiation monitor
setpoints shall be established to alarm and trip prior to exceeding
the limits specified above. To meet this requirements, the
alarm/trip setpoint for liquid effluent monitors measuring the
radioactivity concentration prior to dilution is derived in

Section 2.3.3.

- T | Liguid Radwaste Effluent Line Monitor Setpoint Calculations
(RE-1770A & B, RE-1878A & B)

The Liquid Radwaste Effluent Line Monitors provide alarm and
automatic termination of releases prior to exceeding the Effluent
Concentrations (EC) of 10 CFR 20.1302 at the UNRESTRICTED AREA. As
required by Table 2-3 and as discussed in Section 2.2.1, a sample of
the liquid radwaste to be discharged is collected and analyzed by
gamma spectroscopy to identify principal gamma-emitting
radionuclides. A maximum release rate from the tank is determined
for the release based on the radionuclide concentrations and the
available dilution flow rate.
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The maximum release rate is inversely proporticnal to the ratio of
the radionuclide concentrations to their EC values. This ratio of
measured concentration to EC values is referred to as the EC fraction
(ECF) and is calculated by the equation:

-
ECPF = [ womSonm (2-2)
i ECi
where:
ECF = sum of the fractions of the unrestricted area EC>fo: a
mixture of radionuclides,
C1 B concentration of each radionuclide i measured in tank prior
to release (pCi/ml), and
ECi = unrestricted area EC for each radionuclide i from 10 CFR

Part 20.1302. For dissolved and entrained noble gases an
EC value of 2.0E-04 uCi/ml shall be used (uCi/ml).

Based on the ECF, the minimum dilution factor (MDF) for the conduct
of the release is established at 3.33 times larger than actually
required. This safety factor (SF) provides conservatism, accounting
for variations in monitor response and flow rates and also for the
presence of radionuclides that may not be detected by the monitors

‘(i.e., non-gamma emitters). The following equation is used for

calculating the required minimum dilution factor:

MDF = ECF/SF (2-3)
where:
MDF = minimum required dilution factor,
SF = 0.3 administrative safety factor.

The maximum release rate from the tank is then calculated by dividing
the available dilution flow rate (ADF) at the Collection Box by the
MDF as calculated by equation (2-4).

MAX RR = 0.9 (ADF/MDF) (2-4)
where:
MAX RR = maximum allowable release rate (gal/min),
0.9 = administrative conservatism factor, and
ADF - available dilution flow rate at the Collection Box as

measured by Computer Point F201 (gal/min).
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NOTE: Equations (2-3) and (2-4) are valid only for ECF >1. For
ECF <1, the waste tank concentration is below the limits of
10 CFR Part 20.1302 without dilution, and MAX RR may take
on any value within discharge pump capacity.

I1f MAX RR is greater than the maximum discharge pump capacity, then
the pump capacity should be used in establishing the actual release
rate (RR) for the radwaste discharge. For releases from the
Miscellaneous Waste Monitor Tank and Detergent Waste Drain Tank, the
discharge pump capacity is 100 gpm; for the Clean Waste Monitor Tank,
this value is 140 gpm.

Since the attual release rate from the tank is derived such that 10
CFR 20.1302 limits will not be exceeded given the radionuclide
concentration in the tank and the available dilution flow, setpoints
must be established to ensure:

1) radionuclide concentration released from the tank does not
increase above the concentration detected in the sample,

2) available dilution flow does not decrease, and

3) actual release rate from the tank does not increase above
the calculated value.

The setpoints for the predilution radiation monitor (RE-1770 A & B,
or RE-1878 A & B) are determined as follows:

Alert Alarm SP = (2 * R * [ (Ci - SﬁNi)] + Bkg (2-5)
High Alarm SP = [3 * R * [ (Ci " SENi)] + Bkg (2-6)
where:
SP = setpoint of the radiation monitor (cpm),
C, = concentration of radionuclide i as measured by gamma

' spectroscopy (wCi/ml),

SENi = monitor sensitivity for radionuclide i based on calibration
curve (cpm per wCi/ml), and

Bkg = background reading of the radiation monitor (cpm).

R = MAX RR |/ actual release rate

The Cs-137 sensitivity may be used in lieu of the sensitivity values
for individual radionuclides. The Cs-137 sensitivity provides a
reasonably conservative monitor response correlation for
radionuclides of interest in reactor effluents. Coupled with the
safety factor SF in equation (2-3), this assumption simplifies the
evaluation without invalidating the overall conservatism of the
setpoint determination.
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2.3.4

2.3.8

b)

DBP 6027A

The high flow setpoint should be set equal to the MAX RR calculated
in equation (2-4) or discharge pump capacity (whichever is smaller).
The low flow setpoint for dilution flow rate should be set at 0.9
times the available dilution flow rate.

Storm Sewer Drain Monitor (RE-4686)

The setpoint for the SSD radiation monitor, RE-4686, shall be
established to ensure the concentration in the effluent does not
exceed the limits of 10 CFR 20.1302. The SSD is not normally
radioactively contaminated by other than naturally-occurring
radionuclides. Therefore, the setpoint for this monitor has been
established at a practical level to provide an early indication of
any abnormal conditions without causing spurious alarm due to
fluctuations in background.

Since discharge is to the Training Center Pond, exceeding the RE-4686
setpoint does not necessarily mean Section 2.3.1 concentration limits
have been exceeded at UNRESTRICTED AREAS. The verification of
compliance with the limits on concentration should be based on actual
samples of the effluent from the pond to the Toussaint River and Lake
Erie. (Refer to Section 2.3.6).

Alarm Setpoints for the Non-Required Radiation Moniturs

a) Collection Box Outlet to the Lake (RE-8433)

The radiation monitor on the Collection Box outlet utilizes a
single off-line detector to continuously monitor all station
liquid effluent discharges to the lake. Although this is the
final effluent monitor, it does not serve any control function.
Control functions have been placed on the upstream undiluted
effluent line that will terminate the release prior to exceeding
the effluent concentration for UNRESTRICTED AREAS in 10 CFR
20.1302. RE-8433 provides a final check of the total diluted
effluent stream. Since this monitor views the diluted radwaste
discharges, its response during routine operations will be
minimal (i.e., typical of background levels). Therefore, the
alarm setpoint for this monitor should be established as ‘close
to background as possible without incurring a spurious alarm due
to backgruund fluctuations. The setpoint is controlled in
accordance with the Radiation Monitor Setpoint Manual.

Component Cooling Water System (CCWS) (RE-1412 & 1413)

The monitors KE-1412 and 1413 provide indication of a breach in the
CCWS integrity that would allow reactor coolant water to enter and
contaminate the system. Therefore, the alarm setpoint is established

.to prevent incurring a spurious alarm due to background fluctuations.

The setpoint is controlled in accordance with the Radiation Monitor
Setpoint Manual.
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¢) Service Water System (SWS) (RE-8432)

No radioactive material is expected to be contained within the SWS
during normal operations. Therefore, the high alarm setpoint is
established to prevent incurring a spurious alarm due to background
fluctuations. The setpoint is controlled in accordance with the
Radiation Monitor Setpoint Manual.

d) Intake Forebay Monitor (RE-8434)

The high alarm setpoint is established to prevent incurring a
spurious alarm due to background fluctuations. Although highly
unlikely, a verified alarm from this system would indicate a possible
contamination of the station intake water. The setpoint is
controlled in accordance with the Radiation Monitor Setpoint Manual.

L]

3.9 Alarm Response - Evalues~ing Actual Release Conditions

Liquid release rates are controlled and alarm setpoints are
established to ensure that releases do not exceed the concentration
limits of Section 2.3.1 (i.e., 10 CFR 20 ECs at the discharge to
Lake Erie). However, if any of the monitors (RE-1770 A & B, RE-1878
A & B, or RE-4686) alarm during a liquid release, it becomes
necessary to re-evaluate the release conditions to determine
compliance with the limits. After an alarm, the following actual
release conditions should be determined:

- verify radiation monitor alarm setpoint to ensure consistency
with the setpoint evaluation for the release;

- re-sample and re-analyze the source of the release
- re-determine the release rate and the dilution water flow.

Based on available data, the following equation may be used for
evaluating the actual release conditions:

[ —=— <1 (2-7)
EC DF + RR
i

where:

Ci = measured concentration of radionuclide i in the effluent
stream prior to dilution (pCi/ml),

ECi = the Effluent Concentration for radionuclide i from
Appendix B, Table II, Column 2 of 10 CFR 20 or 2.0E-04
pCi/ml for dissolved or entcained noble gases
(uCi/ml),
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RR = actual release rate of the liquid effluent at the time of
the alarm (gal/min), and

DF = actual dilution water flow at the time of the release alarm
(gal/min).

I1f the value calculated by equation 2-7 is less than or equal to 1,
then the release did not exceed the limits of 10 CFR 20.1302.
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2.4 LIQUID EFFLUENT DOSE CALCULATION - 10 CFR 50

2.4.1

DBP 6027A

Dose Limits to MEMBERS OF THE PUBLIC

The limits for dose or,dose commitment to MEMBERS OF THE PUBLIC from
radiocactive materials in liquid effluents from Davis-Besse are:

- during any calendar quarter:
< 1.5 mrem to total body
< 5.0 mrem to any organ

- during any calendar year:
< 3.0 mrem to total body
< 10.0 mrem to any organ

With the calculated dose from the release of radioactive materials in
liquid effluents exceeding any of the above limits, in lieu of a
Licensee Event Report, prepare and submit to the Commission within

30 days, pursuant to Section 7.3, a Special Report that identifies
the cause(s) for exceeding the limit(s) and defines the corrective
acticns that have been taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent releases
will be in compliance with the above limits.

Cumulative dose contributions from liquid effluents for the current
calendar guarter and the current calendar year shall be determined in
accordance with the methodology and parameters in the ODCM at least
once per 31 days.

This requirement is provided to implement the requirements of
Sections II1.A, III.A and IV.A of Appendix I, 10 CFR Part 50.

This action provides the required operating flexibility and at the
same time implements the guides set forth in Section IV.A of Appendix
I, 10 CFR Part 50 to assure that the releases of radioactive material
in liquid effluents will be kept "as low as is reasonably
achievable."
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2.4.2

DEP 6027A

NOTE: For fresh water sites with drinking water supplies which
can be potentially affected by plant operations, there is
reasonable assurance that the operation of the facility
will not result in radionuclide concentrations in the
finished drinking water that are in excess of the
requirements of 40 CFR 141. The dose calculations in the
ODCM implement the requirements of Section III.A of
Appendix I, 10 CFR Part 50. Conformance with the guides of
Appendix 1 is to be shown by calculational procedures based
on modes and data such that the actual exposure of an
individual through appropriate pathways is unlikely to be
substantially underestimated. The equations specified in

- the ODCM for calculating the doses due to the actual
release rates of radioactive materials in liquid effluents
are consistent with the methodology provided in Regulatory
Guide 1.109, "Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I,”"
Revision 1, October 1977.

MEMBER OF THE PUBLIC DOSE - Liquid Effluents

The calculation of the potential doses to MEMBERS OF THE PUBLIC is a
function of the radiocactive material releases to the lake, the
subsequent transport and dilution in the exposure pathways, and the
resultant individual uptake. At Davis-Besse, the combined fish
consumption and drinking water pathway has been modeled to provide a
conservative dose assessment for exposures to MEMBERS OF THE PUBLIC.
For the fish pathway, it has been conservatively assumed that the
maximum exposed individual consumes 21 kg per yea. of fish taken in
the immediate vicinity of the Davis-Besse discuarge to the lake. For
the drinking water pathway, the conservative modeling is based on an
individual drinking 730 liters per year of water from the beach wells
located 966 m to the NW of the site discharge. (It is important to
note that because of the high sulfur content, the water from these
beach wells is not suitable for consumption; however, for
conservatism this pathway has been included in the dose modeling for
the maximum expocsed individual.)

The equation for assessing the maximum potential dose to MEMBERS OF
THE PUBLIC from liquid radwaste releases from Davis-Besse is:

1,67E-02 * VOL

Do - g « L (Ci v AL (2-8)
where:
Do = dose orldose commitment to organ "o" including total body
(mrem),
N, * site-specific ingestion dose commitment factor to the total

body or any organ "o" for radionuclide "i" given in
Table 2-6 (mreém/hr per pCi/ml),
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Ci = average concentration of radionuclide i in undiluted liquid
effluent representative of the the volume VOL (uCi/ml),

VoL = total volume of undiluted liquid effluent released (gal),

DF = average dilution water flow rate during release period
(gal/min) (typically 20,000 gpm),

z = 10 (near field dilution factor)¥*
1.67E-02 = 1 hr/60 min.

The site-specific ingestion dose/dose commitment factors (A o)
represent a composite dose factor for the fish and drinking water
pathway. The site-specific dose factor is based on the NRC's generic
maximum individual consumption rates. Values of A, are presented in
Table 2-6. These values were derived in accordanceé with the guidance
of NUREG-0133 using the folluwing cquation:

Aio = 1,14E+05 (Uu / Dw + U

S B?i) DF (2-9)

F i

where:
UF = 21 kg/yr adult fish consumption,
Uy = 730 liters/yr adult water consumption,

Du = 5.7 additional dilution from the near field to the beach
wells (net dilution of 57),

BFi = bioaccumulation factor for radionuclide "i" in fish from
Table 2-7 (pCi/kg per pCi/l),

DF, = dose conversion factor for nuclide "i" for adults in
organ "o" from Table E-11 of Regulatory Guide 1.109
(mrem/pCi), and

6 3

1.14E+05 = 10" (pCi/uCi) * 10 (ml/kg) / 8760 (hr/yr).

* Near field dilution factor and dilution to beach wells are based on a study
performed by Stone & Webster for Toledo Edison entitled "Aquatic Dilution
Factors within 50 Milec of the Davis-Besse Unit 1 Nuclear Power Plant", June
1980.
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2.4.3
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The radionuclides included in the periodic dose assessment required
by Section 2.4.1 are those identified by gamma spectral analysis of
the liquid waste samples collected and analyzed per the requirements
of Table 2-3. In keeping with the NUREG-0133 guidance, the adult age
group represents the maximum exposed individual age group.

Evaluation of doses for other age groups is not required for
demonstrating compliance with the dose criteria of Section 2.4.1.

The dose analysis for radionuclides requiring radiochemical analysis
will be performed after receipt of results of the analysis of the
composite samples. In keeping with the required analytical
frequencies of Table 2-3, tritium dose analyses will be performed at
least monthly; Sr-89, Sr-90 and Fe-55 dose analyses will be performed
at least quarterly.

Simplified Liquid Effluent Dose Calculation

In lieu of the individual radionuclide dose assessment presented in
Section 2.4.2, the following simplified dose calculation may be used
for demonstrating compliance with the dose limits required by Section
2.4.1. Radionuclides included in this dose calculation should be
those measured in the grab sample of the release (principal gamma
emitters measured by gamma spectroscopy). H-3 should not be included
in this analysis. Refer to Appendix A for the derivation of this
simplified method.

Total Body
9.70E+02 * VOL
D., = *+LC (2-10)
tb DF i
Maximum Organ
1.19E+03 * VOL
D = *L C, (2-11)
max DF i

where:

Ci = average concentration of radionuclide i excluding H-3 in
undiluted liquid effluent representative of the release
volume (uCi/ml),

VOL = volume of liquid effluent released (gal),

DF = average dilution water flow rate during release period
(gal/min),

Dtb = conservatively evaluated total body dose (mrem),

—— conservatively evaluated maximum organ dose (mrem),

9.70E+02 = 7.0167 (hr/min) * 5.81E+05 (mrem/hr per pCi/ml, Cs-134
total body dose factor from Table 2-6) / 10 (near
field dilution), and

i8 Revision 8.0
ODCM



1.19E+03 = 0.0167 (hr/min) * 7.11E+05 (mrem/hr per pCi/ml, Cs-134
liver dose factor from Table 2-6) / 10 (near field
dilution).
2.4.4 Contaminated TBS/SSD System - Dose Calculation

All non-naturally occurring radioactivity released from the SSD must
be included in the evaluation of the cumulative dose to a MEMBER OF
THE PUBLIC. Although the discharges are via the Training Center Pond
to Pool 3, and then to the Toussaint River (instead of directly to
Lake Erie), the modeling of equation (2-8) remains reasonably
conservative for determining a hypothetical maximum individual dose.
The following assumptions should be applied for the dose assessment
of any radioactive material releases from the SSD into the Training
Center Pond and subsequently to the Toussaint River:

ional controls are taken, then it should be assumed
radioactive material released to the Training Center
ltimately be discharged tc the lake environment;

- If actions are taken to limit any release, then the assessment
of dose should be made bac2d on an evaluation of actual
releases; and

he dilution flow should consider additional dilution of the SSD
discharge from other sources into the Training Center Pond priox
to release to the river.
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LIQUID EFFLUENT DOSE PROJECTIONS

10 CFR 50.36a requires licensees to maintain and operate the radwaste
system to ensure releases are maintained ALARA. This Section implements
the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50 and design objective Section II.D of Appendix
I to 10 CFR Part 50. Based on a cost analysis of treating liquid
radwaste, the specified limits governing the use of appropriate portions
of the liguid radwaste treatment system were specified as the dose design
objectives as set forth in Section II.A of Appendix I, 10 CFR Part 50, for
liquid effluents. This <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>