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1.2

1.3

1.4

1.5

1.0 PURPOSE

The Offsite Dose Calculation Manual (ODCM) is a supporting
document of the Fort St. Vrain Nuciear Station Decommissioning
Technical Specifications. The ODCM describes the methodology and
parameters to be used in calc’ .ation of offsite doses due to
radioactive gaseous and liquid effluents. This document also
describes the methodology used for calculation of the liquid and
gaseous effiuent monitoring instrumentation alarm/trip setpoints.
Liquid and gaseous radioactive waste treatment system configurations
are described in the Decommissioning Plan (Ref. 4.1).

This ODCM provides the information and methodologies to be used by
Fort St. Vrain (FSV) to assure compliance with 10CFR20 (Sections
20.1 - 20.601, as approved by NRC letter dated April 26, 1993
(G-93059)), 10CFR50.36a, 10CFR50 Appendix A (GDC 60 & 64),
10CFR50 Appendix I, and 40CFR190 with respect to liquid and
gaseous radiological effluents.

This ODCM is based on "Radiological Effluent Technical Specifications
for PWR’s (NUREG-0472, Draft),” and follows the methodology and
models suggested by NUREG-0133, "Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Plants,” and other
inputs from the Nuclear Regulatory Commission (NRC). Regulatory
Guide 1.709 is used for guidance and ICRP-30 dose conversion
factors are used for dose calculations.

This ODCM is maintained at Fort St. Vrain for use as a reference
guide and training document of accepted methodologies and
calculations. Changes in the calculation methods or parameters will
be incorporated to ensure this ODCM represents the present
methodology in all applicable areas. Changes to this ODCM will be
reviewed and approved in accordance with Section 5.10, Fort St.
Vrain Decommissioning Technical Specifications.

Also included in this manual is a description of the FSV Radiological
Environmental Monitoring Program (REMP) in Attachment F. This
designates specific sample types and locations currently used to
comply with FSV Decommissioning Technical Specification
requirements for the REMP. They are subject to change based on the
results of the annual land use census.
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2.0 APPLICABILITY

3.0

This procedure is applicable to all routine, planned liquid and gaseous effluent
releases made pursuant to the FSV Decommissioning Technical Specifications
and unplanned liquid and gaseous effluent releases.

GENERAL
3.1 The Radiation Protection Manager (RPM) shall be responsible to assure
that the ODCM is utilized in accordance with the FSV
Decommissioning Technical Specifications. The RPM is also
responsible for ensuring that all radioactive waste is handled, stored,
and disposed of in accordance with NRC requirements and FSV
procedures.

3.2 All radioactive liquid waste is discharged via 8 common line, is
monitored by a liquid waste activity monitor, and therefore, there are
no multiple release points and monitor settings do not have to be
reduced to account for multiple releases.

3.3 Liquid effluent monitor alarm setpoints are determined in order to
assure compliance with 10CFR20. The setpoints ensure that the
concentration of radionuclides in the liquid effluent at the site
boundary (unrestricted area) does not exceed the concentrations
specified in T0CFR20, Appendix B.

3.4 If the calculated alarm setpoint for any of the FSV radiation monitors
exceeds the range of the instrument, appropriate lower setpoints will
be determined by the RPM. In all cases, since the setpoint is reduced,
compliance with the limits in this procedure will be assured.

3.5 The alarm setpoints as calculated in this procedure are the maximum

allowable; setpoints may be set lower than the calculated values if so
desired.

3.6 Surveillance requirements must be completed within + 25% of the
specified frequency. Should this frequency be exceeded, the
applicable instrument shail be declared inoperable until such time that

the required test or calibration is successfully performed.
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3.7 The appropriate portions of the liquid and gaseous effluent treatment
systems shall be used to reduce releases of radioactivity.

3.8 The LLD is defined for purposes of these specifications as the lowest
concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank
observation represents a "real” signal.

3.9 For a particular measurement system which may include radiochemical
separation:

fi b 2.71+4.66/B
TE'V2.22E6 Yexp(-AA¢t)

Where:

LLD is the "a priori" lower limit of detection as defined
above as microcuries per unit mass or volume,

VB is the standard deviation of the total background
counts or of the total counts of a blank sample, as
appropriate, as counts,

T is the count time of background in minutes,

E is the counting efficiency as counts per disintegration or
counts per gamma for gamma spectroscopy,

V 12 the sample size in units of mass or volume,

2.22E6 is the number of disintegrations per minute per
microcurie, (dpm/uCi),

Y is the fractional radiochemical yield when applicable
and/or the gammas per disintegration when applied to
gamma spectroscopy,

A is, if radioactive decay correction is applicable, the
radioactive decay constant for the particular radionuclide,

FOIM (D) 372 - 22 - 3043
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At is the elapsed time between the sample collection and
time of counting.

3.10 Values of E, V, Y, and At, which are appropriate to the sample,
should be used in the calculation.

3.11 it should be recognized that the LLD is defined as an g priori (before
the fact) limit representing the capability of a measuremerit system

and not as an g posteriori (after the fact) limit for a particular
measurement.

4.0 BREFERENCES
4.1 FSV Decommissioning Plan
4.2 10CFR20, "Standards for Protection Against Radiation”
4.3 Regulatory Guide 1.109, "Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating
Compiiance with 10CFR50, Appendix |," October, 1977
4.4 10CFR80, "Domestic Licensing of Production and Utilization Facilities"

4.5 NUREG-0133, "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants,” October, 1978

4.6 40CFR190, "Environmental Radiation Protection Standards for Nuclear
Operation”

4.7 40CFR141, "EPA Interim Drinking Water Standards for Radionuclides"
4.8 Decommissioning Technical Specifications
4.9 ICRP-30, "Limits for Intakes of Radionuclides by Workers"

4.10 ORNL-#992, "A Methodology for Calculating Radiation Doses from
Radioactivity Released to the Environment”

4.11 NUREG/CR-4007, "Lower Limit of Detection: Definition and
Elaboration of a Proposed Position for Radiological Effiuent and
Environmental Measurements®
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412

413

4.74

4.15

4.16

4.17

4.18

USNRC Regulatory Guide 4.16, "Monitoring and Reporting
Radioactivity in Releases of Radioactive Materials in Liquid and
Gaseous Effluents from Nuclear Fuei Processing and Fabrication Plants
and Uranium Hexafluoride Production Plants”, December, 1985

USNRC Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power
Plants”, June, 1974

USNRC Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light Water Cooled Reactors*

USNRC Regulatory Guide 1.145, "Atmospheric Dispersion Models for
Potential Accident Consequence Assessments at Nuclear Power
il g

NUREG-0472 (DRAFT), "Radiological Effluent Technical Specifications
for PWR'S"

Tritium Discharge Understanding between Public Service Co. of
Colorado and the Colorado Department of Health, Water Quality
Control Division, August, 1992

10CFR61 "Licensing Requirements for Land Disposal of Radioactive
Waste"

5.0 ATTACHMENTS

5.1
5.2
5.3
5.4
.6
5.6

DPP 5.4.2-A A, Values (Dose Factors) for Fort St. Vrain.
DPP 5.4.2-B P, Values for FSV.

DPP 5.4.2-C R Values for FSV.

DPP 5.4.2-D } . *hly South Platte River Low Flow Rates.
DPP 5.4 2-E JDCM Background information.

DPP 5.4.2-F Radiological Environmental Monitoring Program.
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6.0 PROCEDURE
6.1 Liguid Effiluent Release Reguirements

6.1.1 The maximum instantaneous release rate of radioactive
liquid effluents from the site shall be such that the
concentration of radionuclides in the unrestricted area
does not exceed the values specified in 10CFR20. If plant
conditions exist such that the concentration of
radioactivity in the liquid effluent from the plant exceeds
the specified limits, immediate action shall be taken to
terminate the rclease.

6.1.2 Liquid effluent releases will also be controlied so that the
EPA Safe Drinking Water Standard of 20,000 pCi/? for
tritium will not be exceeded in the South Platte River on a
monthly average basis. This is in accordance with the
Tritium Discharge Understanding between PSC and the
Colorado Departrnent of Health.

6.1.3 Prior to initiating a release, a sample of liquid to be
released via the radioactive liquid effluent discharge
pathway shall be analyzed for principal gamma emitters,
tritium, and for other radioisotopes of concern as identified
by previous experience. The results of these analyses
shall be used to ensure that the concentrations at the
point of release to the unrestricted area are maintained
within the limits described in 6.1.1 and 6.1.2 above.

6.1.4 The lower limits of detection (LLD) for the radioactive
liquid waste sampling and analysis program shall satisfy
the following:

Principal Gamma Emitters SE-7 uCi/mt
Tritium 1E-5 pCi/m¢

LLDs for other radioisotopes shall be determined as
appropriate.

FORM (D1 372 - 22 - 3643
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6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

6.1.11

6.1.12

The principal gamma emitters for which the LLD
specification applies are the following radionuclides:
Mn-54, Co-60, Cs-134, Cs-137, Eu-152 and Eu-154. This
list Joes not mean that only these nuclides are to be
consicered. Other reactor produced gamma emitters that
are identified shall also be analyzed and reported in the
Annua: Radioactive Effluent Release Report.

System 62 and Reactor Building Sump effluent discharges
shall not occur simultaneously.

All liquid effluent releases shall be continuously monitored
by a gamma activity monitor and its associated recorder.

Equipment shall be operable to automatically terminate “he
release on high gamma activity or low blowdown flow aid
give a Control Room alarm.

If the gamma activity monitor becomes inoperable, liquid
effluent releases may continue provided that prior to
initiating @ subsequent release, at least two technically-
qualified members of the facility staff independently verify
the release rate calculations.

If the gamma activity monitor becomes inoperable during a
Reactor Building Sump release, the release may continue
provided that a grab sample is taken every 12 hours during
the release and analyzed for principal gamma emitters and
tritium,

With the radioactive liquid effluent monitoring instrument
inoperable, best efforts shall be exerted to return the
instrument to operable status within thirty days and if
unsuccessful, the failure to correct the inoperability in a
timely fashion shall be explained in the next Annual
Radioactive Effluent Release Report.

If the recorder associated with the gamma activity monitor
becomes inoperable, liquid effluent releases may continue

provided the count rate of the monitor is recorded at least
once per four hours during actual releases.

FORM (D) 372 - 22 - 3843
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6.2

6.1.13

6.1.14

6.1.15

6.1.16

6.1.17

6.1.18

Best efforts shall be exerted to return the recorder to
operable status within thirty days and if unsuccessful, the
failure to correct the inoperability in a timely fashion shall
be explained in the next Annual Radioactive Effluent
Release Report.

If the blowdown flow measuring devices become
inoperabie, liquid effluent releases may continue provided
the flow rate is estimated at least once per four hours
during actual releases. Flow rate can be estimated using
the Parshall Flume in the liquid discharge pathway.

Releases of shield water from the PCRV may be performed
when the shield water has been processed to the extent
that the concentrations of all radionuclides would result in
a calculated total dr .a less than 0.545 mrem, when
calculated in accordance with Section 6.4.5. After all the
water in the PCRV has been processed to this extent,
releases may be made directly from the PCRV to the
dilution point, provided there are no activities in progress
inside the PCRV that could stir up additional contaminants
and release them into the PCRV Shield Water System.

If the liquid waste system effluent flow indicator (bull's
eye) becomes inoperable, the release may continue
provided that a grab sample is taken every 12 hours during
the release and analyzed for principal gamma emitters and
tritium. Subsequent releases may be made provided that
prior to the release, at least two technically qualified
members of the facility staff independently verify the
release rate calculations.

If the liquid waste system effluent flow rate measuring
device becomes inoperable, releases may continue
provided the flow rate is estimated once per hour.

Fiow rate from the liquid waste holdup system can be
estimated by performing a level decay evaluation.

Liguid Effiuent Surveillance Requi

FORM (D) 372 - 22 - 3043
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6.2.1

6.2.2

6.2.3

6.24

6.2.5

6.2.6

The level alarms and pump interlocks on the two liquid
waste receiver tanks and monitoring tark shall be tested
once per year.

The liquid effiuent discharge blacking valve shall be
functionally tested prior to ezch release.

The gamma activity and Circulating Water blowdown flow
rate monitors and their associated recorders shall be
channel-checked during each release, functionally tested
prior to each release or quarterly whichever is more
frequent, and calibrated once per 18 months.

NOTE: For the gamma activity monitor, the channel
functional test shall also demonstrate that
Control Room or local alerm annunciation occurs
if any of the following conditions exist:

1. Instrument indicates measured levels above the alarm
setpoint.

2. Circuit failure.

3. Instrument indicates a downscale failure.

The Radioactive Liquid Waste discharge flow rate
measuring device and recorder shall be channel checked
daily during releases and calibrated once per 18 months.
The Radioactive Liquid Waste discharge flow indicating
device (bull’s eye) shall be channel checked at the
beginning of each release.

Channel check of flow instrumentation shall consist of
verifying indication of fow during periods of release.

FORM (D) 372 - 22 - 3843
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6.3.1

6.3.2

6.3.3

6.3  Liquid Effluent Compliance wvith 10CFR2G

In order to show compliance with 10CFR20, the
concentration of radionuclides in liquid effluents will be
determined and compared to maximum permissible
concentrations (MPC) as defined in Appendix B, Table I,
of 10CFR20.

Concentrations of radioactivity in effluents prior to dilution
will be determined by sampling and analysis.

The concentration of the various radionuclides in the liquid
effluent prior to dilution will be divided by the minimum
dilution flow to obtain the concentration at the
unrestricted area. This calculation is shown in the
following equation:

C, R
Co ™~ _‘__
€ * “\DF
Where:

Conc; = Concentratior: of radionuclide, i, at the
unrestricted area in uCi/m¢i;

C, = Concentration of radionuclide, i, in the potential
batch release in uCi/m¢{;

R = Release rate of the batch in gpm;

MDF = Minimum Dilution Flow in gpm.
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6.3.4 The projected concentration in the unrestricted area will be
compared to the concentration in Appendix B, Table Il, of
10CFR20 as follows:

(Conc,)
E “(MPC,)

Where:

MPC, = Maximum Permissible Concentration of
radionuclide, i, from 10CFR20 in uCi/m#.

6.4  Liguid Effluent Doses - Compliance with 10CFRSQ

6.4.1 Doses resulting from liquid effluents will be calculated
monthly to show compliance with 10CFR50. A
cumulative summation of total body and the maximum
exposed organ doses for each calendar quarter and
calendar year will be maintained.

6.4.2 Dose calculations will be performed for any radionuclides
whose undiluted concentration exceeds 1% of their
respective MPC.

6.4.3 Dose calculations will be performed for the most
reasonably conservative pathways identified in the
Environmental Report Supplement. These include doses
resulting from radionuclides after dilution in downstream
surface or ground water as follows:

a) Drinking water from Gilcrest town wells;

b) Ingestion of beef or poultry watered from surface
water;

¢) Drinking milk from cows that drink surface water;

d) Ingestion of vegetables irrigated with surface water;

FORM (D) 372 - 22 - 3043
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6.4.4

6.4.5

e) Ingesiion of fish from surface water.

Pathways involving consumption of effluent water in the
Goosequill Ditch are minimized by posting of ‘NO
HUNTING’ and 'NO FISHING’ areas. These pathways
were evaluated in the Environmental Report Supplement,
and will not be re-evaluated in accordance with this
ODCM.

The dose contribution from the release of liquid effluents
will be calculated monthly, as follows:

D, = LA, t,C,F,

Where:

D, = The dose commitment to the total body or any organ
from the liquid effluents for the period, mrem:;

Cu = The average concentration of radionuclide, i, in
undiluted liquid effluent for the release k, uCi/m?;

A. = The site-related ingestion dose commitment factor to
the total body or maximum exposed organ, r, (Attachment
A);

F. = The near field average dilution factor for C, during
release, k, as determined in 6.4.6;

t, = The length of time for release, k, hours.
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6.4.6 The average dilution factor (F,) for each release will be
calculated as follows:
Rl
Fr ADDF,
Where:
R, = Release rate during time period, k, gpm;
ADDF, = Actual downstream dilution flow rate during
release k, gpm, from Attachment D.

NOTE: This is the low monthly flow downstream of the
confluence of the Scuth Platte River and St. Vrain Creek
and applies to both batch and continuous releases.

6.4.7 The dose contributions from batch and continuous releases
will be summed to determine the total dose contribution
from liquid effluents and compare with quarterly and
annual limits.

6.4.8 The monthly results will be added to the doses cumulated
from the other months in the quarter of interest and in the
year of interest.

6.4.9 The following relationships should hold:

a) Dose < 1.5 mrem/qgtr total body
b) Dose < 5 mrem/qtr any organ
c) Dose < 3 mrem/yr total body

d) Dose < 10 mrem/yr any organ

FORM (D) 372 - 22 - 3643
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6.5

6.4.10

If these quarterly or annual limits are exceeded, a special
report should be submitted to the NRC stating the reason
and corrective action to be taken. If twice these limits are
exceeded, a special report will be submitted showing
compliance with 40CFR190.

Liguid Effl Rel . Comli ith Tritium Disc}
Understanding

6.5.1

6.5.2

6.5.3

Releases of liquid effluent containing tritium from PCRV
Shield Water shall be controlled to ensure that the monthly
average tritium concentration in downstream surface
water does not exceed 20,000 pCi/l, in compliance with
the Tritium Discharge Understanding between PSC and the
Colorado Department of Health.

Tritium release rates shall be based on the following mass
balance calculations:

First, a calculated maximum tritium concentration in the
Goosequill ditch shall be determined, based on available
dilution flows in the surrounding surface waters. This
caiculation is described in Section 6.5.4.

Then, a maximum release rate shall be determined from
the calculation in Section 6.5.5.

The Coosequill ditch represents the calculational point for
deter nining tritium concentration to be released to the
surface waters.
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6.5.4 The calculated maximum tritium concentration for

discharge into the Goosequill ditch shall be determined
from the following mass balance equation:

M. = LosPMpse™ (QuspMuse* QusyMusy)
@

Qoo

Calculated Maximum Tritium Concentration for
discharge into the Goosequill Ditch (pCi/l);

4.45 cfs (2000 gpm), conservatively assumed
Goosequill Ditch flow rate;

S. Platte River monthly low flow rate,
Downstream, from Attachment D;

20,000 pCi/l, Tritium Concontration in S. Platte
River, Downstream;

S. Platte River monthly low flow rate, Upstream,
from Attachment D (cfs);

Tritium Concentration in S. Platte River,
Upstream (pCi/l), from weekly sample data; if
less than lower limit of detection, this will be
considered zero;

St. Vrain Creek monthly low flow rate,
Upstream, from Attachment D (cfs);

Tritium Concentration in St. Vrain Creek,
Upstream (pCi/l), from weekly sample data; if
less than iower limit of detection, this will be
considered zero.

FORM (21372 - 22 - 3803




DPP 54.2
Public FORT ST. VRAIN NUCLEAR GENERATING STATION . :SSUE 7
Service® PuBLIC SERVICE COMPANY OF COLORADO age 19 of 67

6.5.5 The maximum in-plant release rate shall be determined
from the following mass balance equation:

o oﬂb'o.ﬂ BD

Crew Mo

Where,

Qqw = Radioactive Liquid Waste release flow rate
(gpm);

Maw =  Tritium concentration in Radioactive Liquid
Waste (pCi/l), based on sampling prior to
release;

Qea = 1100 gpm, conservative Goosequill Ditch flow
rate;

Mge = Maximum Tritium Concentration for discharge
into the Goosequill Ditch (pCi/l), obtained from
Step 6.5.4 above;

Qg = Bypass/Blowdown flow rate (gpm);

Mg =  Tritium concentration in Bypass/Blowdown
water (pCi/l), based on weekly sample data from
storage pond; if less than the lower limit of
detection, this will be considered zero.

6.5.6 Monthly flow rates for the S. Platte River (upstream), the
St. Vrain Creek (upstream), and the combined downstream
flow are based on the Monthly Low Flow Rates in
Attachment D.

6.5.7 Upstream tritium concentrations in the S. Platte River, the
St. Vrain Creek, and the storage ponds will be determined
from weekly sampling and analysis.
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6.6

6.5.9

6.5.10

6.5.11

6.5.12

During each batch release, or once per day during
continuous releases, a sample from the Goosequill ditch
downstream of the release point shall be collacted and
analyzed for tritium concentration.

Copies of the anaiysis resuits shall be provided to the PSC
Radiation Protection Manager and the WT Project
Radiation Protection Manager.

Actual tritium concentrations in the downstream S. Platte
River shall be determined by analyzing water samples
taken at the Milliken bridge.

A representative grab sample of downstream S. Platte
River water shall be taken nnce per week during releases
of PCRV Shield Water. A sample of downstream S. Platte
River water was taken once per day during the first 90
days of releases from the PCRV Shield Water.

If tritium concentration in the downstream So. Platte River
Water exceeds 19,000 pCi/l, both the PSC Radiation
Protection Manager and the WT Radiation Protection
Manager shall be notified.

LAk B8t Sifesitnr At Basn

6.6.1

6.6.2

6.6.3

The alarm setpoints for RT-6212 and/or RT-6213 will be
evaluated prior to each batch release from the Liquid
Waste Monitoring Tank, Receivers, Reactor Building Sump,
or PCRV Shield Water System as applicable.

The liquid activity monitor setpoints are determined based
on an NIST traceable gamma source isotopic calibration of
the monitors.

Unless revised in accordance with Section 6.7, the liquid
activity monitor alarm setpoints are as follows:

RT-6212 3,300 cpm
RT-6213 12,000 cpm
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6.7.1

6.7.2

6.7  Liguid Effiuent Monitor Alarm F avised Setooint D g

If the concentration of total gamma activity is greater than
1E-44Ci/ml the RPM or designee will evaluate whether
revised setpoints are required.

If required, the monitor setpoint will be determined, taking
into account the amount of tritium and other isotopes that
would not be detected by RT-6212 and/or RT-6213, as
follows:

a) For the isotope identified in the sample analysis
above that has the most restrictive MPC per
10CFR20,

Alarm Setpoint (cpm) =B [ MPC(yCi/mh) ]

Monitor Sensitivity (uCi/mi/cpm)

Where:

Monitor Sensitivity, = the sensitivity of the monitor in
uCi/me/cpm, and

B = Adjustment factor to account for tritium and any other
isotopes not detected by RT-6212 and/or RT-6213. The
value used for “B" will be provided by the PSC Radiation
Protection Manager and must be based on the requirement
to maintain the total concentration of all nuclides at or
below MPC i.e., £ C/MPC, < 1, with appropriate
adjustment for ALARA.
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6.8  Gaseous Effluent Generic Release Requirements

6.8.1

6.8.2

6.8.3

€.8.4

6.8.5

6.8.7

The lower limits of detection (LLD) for the radioactive
gaseous waste sampling and analysis program shall satisfy
the following:

Principai Gamma Emitters 1E-11 uCi/mi
Tritium 1E-06 pCi/mi

The principal gamma emitters for which the lowsar limits of
detaction (LLD) specification applies are the following
radionuclides: Mn-54, Co-60, Cs-134, Cs-137, and
Eu-152 and Eu-154 for particulate emissions. This list
does not mean that only these nuclides are to be
considered. Other reactor produced gamma emitters that
are identified shall also be analyzed and reported in the
Annual Radioactive Effluent Release Report.

At least one Reactor Building exhaust fan shali be
operating whenever gaseous effluent releases are taking
place.

During gaseous effluent releases from the Reactor Building |
Ventilation Exhaust Stack, one particulate sampler shall be
operable.

If the required particulate sampler becomes inoperable,
gaseous effluent releases from the Reactor Building
Ventilation Exhaust Stack may continue provided an
alternate sampler is placed in operation during gas
releases.

If the Reactor Building Exhaust Stack flow rate measuring
device becomes inoperable, releases may continue
provided the flow rate is estimated at least once per four
hours.

The flow rate from the Reactor Building Exhaust Stack can
be estimated by observing how many Reactor Building
exhaust fans are operating.
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6.9  Gaseous Effiuent Batch Release Requirements

6.10

6.9.1

6.9.2

The allowable batch release rate, r, is calculated as
follows:

N3 3
r—-=a.<2.18E9cm?/sec
(MPC) 4, /
Where:
Cus = concentration in uCi/cm® of tritium,

MPC,,; = maximum permissible concentration of
tritium, per 10CFR20, in pCi/cm?,

r = release rate in cm®/sec.

2.18E9 cm/sec = The inverse of the annual average
dilution factor of 4.59E-10 sec/cm® at 100 meters.

If this condition cannot be met, immediate action shall be
taken to terminate release from the gas waste system.

Prior to a batch radioactive release, the contents shall be
sampled and analyzed for tritium to determine that
releases will be in compliance with 6.9.1 above.

Gaseous Efflyent Surveillance Reguirements

6.10."

6.10.2

During continuous gaseous effluent releases, a grab
sample shall be obtained once per week from the Reactor
Building Ventilation Exhaust Stack and analyzed for
tritium,

The gaseous effluent particulate sample filter shall be
analyzed once per week for gamma emitters described in
6.7.2 above.
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6.10.3

6.10.4

6.10.5

6.11.1

6.11.2

6.11.3

6.11.4

The gaseous effluent particulate sampler shall be channel-
checked daily, and flow indicator calibrated once per 18
months and foliowing maintenance on the flow indicator.

The gaseous effluent tritium sampler flow indicator shall
be calibrated once per 18 months and following
maintenance on the flow indicator.

Reactor Building Ventilation Exhaust flow recorders and
flow indicators shall be channei-checked daily and
calibrated once per 18 months.

6.11  Gaseous Effluent Dose Rate - Compliance with 10CFR20

Dose rates resulting from the release of tritium and
particulates with half lives greater than eight days shall be
calculated monthly to show compliance with 10CFR20.

The limits of 10CFR20 is conservatively applied on an
instantaneous basis at the hypothetical worst case
location.

The dose rate in unrestricted areas resulting from the
release of tritium and particulates with half lives greater
than eight days is limited to 500 mrem/yr to any organ.

Dose calculations will be performed for any radionuclides
whose undiluted concentration exceeds 1% of their
respective MPC.
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6.11.5 To show compliance with 10CFR20, the equation below
will be evaluated for tritium and radioactive particulates

with half lives greater than eight days identified in gaseous
effluent releases.

L(P;,(X/0,0,,) + (Pig*Pin*Pig) (D/0Q,0,,)] +

[ (Py P, *+P, ) (X/0,0,)] s S00mrem

Where:

Py = Infant critical organ dose parameter for radionuclide,
i, other than tritium for the inhalation pathway mrem/yr
per uCi/m® (ATTACHMENT B) use P, for tritium;

Pe = Infant critical organ dose parameter for radionuclide,
i, other than tritium for the ground plane pathway mrem/yr
per uCi/sec per m? (ATTACHMENT B):

Pow = Infant critical organ dose parameter for
radionuclide, i, other than tritium for the cow milk
pathway mrem/yr per uCi/sec per m? (ATTACHMENT B)
use P, for tritium;

Pem = Infant critical organ dose parameter for
radionuclide, i, other than tritium for the goat milk
pathway mrem/yr per uCi/sec per m? (ATTACHMENT B)
use Py, for tritium;

/Q), = 4.59E-04 sec/m®, Annual average dilution factor
at 100 meters;

Q, = The release rate of tritium from the stack for the
period of interest, uCi/sec;

(D/Q), = 2.63E-07 m?, annual average deposition factor
at 100 meters.

FORM (D) 372 - 22 - 3845



Public
Service*

DPP 5.4.2

FORT ST. VRAIN NUCLEAR GENERATING STATION ISSUE 7

PUBLIC SERVICE COMPANY OF COLORADO

Page 2€ of 67

6.12

6.11.6

6.11.7

6.11.8

6.11.9

6.11.10

Utilizing Tables E-5 and E-14 of Regulatory Guide 1.109,
the critical age group for tritium for inhalation is teen, and
for ingestion of cow and goat milk, the critical age group
is infant.

Attachment A contains the ICRP-30 dose conversion
factor for tritium of 6.4 E-8 mrem/pCi.

Dose calculations will be made once per month.

The source term Q, will be determined from the results of
the Gas Waste Surge tank and Reactor Building Ventilation
Exhaust stack tritium analyses, and the analysis of weekly
reactor stack particulate filters.

These source terms include all gaseous releases from FSV
and will be recorded and reported as the total dose for
compliance with 10CFR20.

; £t g ith 10CFRS0

6.12.1

6.12.2

6.12.3

Doses resulting from the release of tritium and particulates
with half lives greater than eight days must be caiculated
monthly to show compliance with Appendix : of 10CSR50.

Dose calculations will be performed for any radionuclides
whose undiluted concentration exceeds 1% of their
respective MPC.

Dose calculations will normally only be performed for
tritium. Dose calculations for any other radionuclides will
only be performed if their undiluted concentration exceeds
1% of their respective 10CFR20 MPC.
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6.12.4

6.12.5

6.12.6

The worst case dose to an individual from tritium and
particulates with half lives greater than eight days in
gaseous effluents released to unrestricted areas is
determined by the following expression:

3.17E-8L LR, ., (W,0,,)

During any calendar quarter or year the following
relationships should hold:

Dose < 2.5 mrem per quarter
Dose <5 mrem per calendar year

Where:
3.17E-8 = The inverse of seconds in a year.

R;« = The dose factor for each identified radionuclide i,
pathway |, age group a, and organ k, mrem/yr per uCi/m*

W, = Dispersion parameter for estimating dose to an
individual from stack releases. For radionuclides other
than tritium, x/Q is used for the irhalation pathway and
D/Q is used for food and ground plane pathways. For
tritium, x/Q is used for all pathways.

The annual average x/Q value, 4.59E-04 sec/m® and D/Q
value, 2.63E-07 m? at 100 meters, will be used for each
gas waste release period.

Q. = Release of radionuclide i for stack releases, uCi.

The above equation will be applied to each combination of
age group and organ.

Values of R, have been calculated using the methodoiogy
given in NUREG-0133 and are given in Attachment C.
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6.12.7

6.12.8

6.12.9

6.12.10

6.12.11

6.12.12

6.12.13

6.12.14

The equation will be applied to a controlling location which
will be one of the following: residence, vegetable garden,
meat animal, milk animal.

Doses calculated monthly will be summed for comparison
with quarterly and annual limits.

The monthly results will be added to the doses curnulated
from the other months in the quarter of interest and in the
year of interest, and compared to the limits given in
6.12.1.

If these limits arev exceeded, a special raport should be
submitted stating the reason and the corrective action to
be taken.

If twice the limits are exceeded, a Special Report showing
compliance with 40CFR190 will be submitted as described
in 6.13.

The critical receptors for compliance with 10CFR50,
Appendix |, will be selected and identified. This location
will be the off site location with the highest x/Q and will
be used for showing compliance with 10CFR20 and
remain the same unless meteorological data is re-evaluated
or the site boundary changes.

The critical location for the tritium and particulate
pathway will be selected once per year. This selection will
follow the annual land use census performed within five
miles of FSV.

Each of the following locations will be evaluated as
potential critical receptors:

a) Residences in each sector.
b) Vegetable garden producing leafy green vegetables.

c) All identified milk animal locations.
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6.12.15

6.13.1

Following the annual land use census, doses will be
calculated for all newly-identified receptors and those
receptors whose characteristics have changed
significantiy.

a) The calculation should include appropriate information
shown to exist at each location.

b)  The dispersion parameters given in this manual
should be employed.

c) The total releases reported for the previous calendar
year should be used as the source term.

6.13 Information Related to 40CFR190 and 40CFR141

When the calculated doses associated with the effluent
releases exceed twice the limits of any section, the
licensee shall prepare and submit a Special Report to the
Commission and limit subsequent reieases such *“~at the
dose or dose commitment to a real individual f ., all
uranium fuel cycle sources is limited to <25 mrem to the
total body or any organ (except the thyroid which is
limited to <75 mrem) over 12 consecutive months. This
Special Report is to include an analysis which
demonstrates that radiation exposures to all real
individuals from all uranium fuel cycle sources (including all
liquid and gaseous effluent pathways and direct radiation)
are less than the standards in 40CFR190, Envirenmental
Radiation Protection Standards for Nuclear Power
Operations. if analysis indicates that releases resulting in
doses that