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The

SUMMARY OF CHANGES TO OFFSITE DOSE CALCULATION MANUAL

REV 15

Offsite Dose Calculations Manual ,ODCM, was revised to correct

typographical errors detected since the last revision.
Those items are as follows:

1)

2)

ODCM section 4.1.2 contained a sentence that lists the liquid release
monitors by name and references their respective radiation monitor
numbers. That sentence was poorly worded, confusing and one rad monitor
number was completely left out. The sentence has been rewritten.

Table 5.1, Monitor Alarm Setpoint Determination for PINGP, incorrectly
referenced Table 3.1-2. Table 3.1-2 was renamed to Table 5.2 in
Revision 13 to the ODCM and this error was corrected.

Table 4.3, 0ld 10CFR20 Appendix B (April 1992), contained a number of
errors in the numerical maximum permissible concentration values. These
errors were primarily in the exponents of the values in the far right
hand column. Revision 13 to the ODCM added this table to the ODCM and
it was completely retyped from an old copy of 10CFR20 Appendix B that
contained blurry, small print and was quite difficult to read. We have
since obtained a more legible copy and discovered the typographical
errors.

Even though these typographical errors existed in Table 4.3 of the ODCM,
they did not effect the maximum release rate limitations imposed upon
liquid releases from Prairie Island. The maximum permissible
concentration values used by the computer database to calculate the
maximum release rate for liquid releases was correct and most of the
typographical errors in Table 4.3 were in isotopes that are not normally
released via our waste tank releases.

The following changers were also made to the ODCM during revision 15.

1)

2)

3)

ODCM references to Technical Specifications were revised to support a
plant revision of Tech. Specs. In summary, all references to T.S. 6.5.H
were changed to T.S. 6.5.D and references to T.S. 6.5.I were changed to
T.8. 6.5.4.

Sections 2.11 and 2,12 were added to address the potential for
radiocactive material being contained in material removed from the TBS

landlock area.

The quantity of radicactivity contained in each gas storage tank in
section 3.7.2 was changed from 78,000 curies to 78,800 curies. The
change is in compliance with a change to Technical Specifications. The
Tech. Specs. were incorrectly changed from 78,800 to 78,000 a few years
ago and are just now being corrected.

The usage of the SITE BOUNDRY and UNRESTRICTED AREA definitions were
utilized more consistently throughout the manual.

Table 3.1 “Minimum Analysis Frequency” for the continuous release and
containment purge release gross alpha analysis was changed from “Monthly
Particulate Composite” to “Each Particulate Sample”. This was an
incorrect transfer of the table from T.S. in revision 13.

Table 7.2 and 7.3 were changed to reflect the environmental LLDs and
reporting level for a drinking water pathway. These values were changed
to the “No drinking water pathway” values in Rev 13 when it was assessed
that Prairie Island does not have a drinking water pathway. After
discussion with the NRC, it was concluded that the values would be
returned to the “Drinking water pathway” values because of Sutter’s

well.



An evaluation of the above listed changes results in the determination
that the changes maintain the levels of radicactive effluent control
required by 10 CFR 20.1301(a), 10 CFR 50.36a, 10 CFR 50, Appendix A (GDC
60 & 64) and Appendix I, 40 CFR 190, and do not adversely impact the
accuracy or reliability of effluent dose or setpoint calculations at
Prairie Island.
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Revision No.

Original

1

w

10

11

12

13

14

RECORD OF REVISIONS

Date
June 7, 1979

April 15, 1980

August 6, 1982
February 21, 1983
November 14, 1983

March 27, 1984
February 14, 1986

July 31, 1986
January 8, 1987

June 29, 1987

April 27, 1989

October 5, 1989

June 17, 1991

September 27, 1995

May 15, 1996

Reason for Revision

Incorporation of NRC Staff comments and corrections
of miscellaneous errors.

Incorporation of NRC Staff comments.
Change in milk sampling location.

Change in milk sampling location and change in
cooling tower blowdown.

Change Table 3.2-1

Change in location to collect cultivated crops (leafy
green veg.) and removal of meat animals from land
use census.

Retype and format ODCM. No change in content.

Addition of discharge Canal monitor setpoint
calculation.

Change inhalation dose factor to child and address
change in land use survey.

Change in method for calculating liquid effluent
monitor setpoints. Fix of various typing errors.
Change in location of two REMP sampling locations.
Deletion of one REMP sampling location.

Change in Tables 3.3-6 thru 3.3-16. Appendix C
equations corrected. Section 5 figures replaced.
Sample point definitions corrected.

Change in REMP sampling locations Tables 5.1-1.
Added text to address the increased volume of the
new discharge pipe.

Incorporation of RETS as defined in PINGP Technical
Specifications in accordance with GL 89-01 as
directed by NUREG-1301. Change grab sampling
frequency from 8 hours to 12 hours when required on
line monitoring equipment is out of service. Define
liquid and gaseous monitor calibration. Define
radiological effluent and environmental reporting and
records retention.

Correct typing errors and Tech. Spec. references.
Update dose factor tables.
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OFFSITE DOSE CALCULATIONS MANUAL INTRODUCTION

The Offsite Dose Calculation Manual (ODCM) describes the methodologies and parameters

used in: 1) the calculation of offsite doses resulting from radioactive gaseous and liquid -

effluents; 2) the calculation of gaseous and liquid effluent monitoring instrumentation ~

Alarm/Trip Setpoints. The methodology stated in this manual is acceptable for use in

demonstratmg compliance with 10CFR 20.1301(a)(1), 10CFR 50.36A, 10CFR 50, Appendix
(GDC 60 & 64) and Appendix I, and 40 CFR 190.

The ODCM is based on “Radiological Effluent Technical Specification of PWR’s
(NUREG-0472, October 1978)”, “Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants (NUREG-0133, October 1978)”, and “Offsite Dose
Calculation Manual Guidance (NUREG-1301, April 1991). Specific plant procedures for
implementation of this manual are provided in the Count Room Manual, (Radiation
Protection Implementing Procedures 4000 Series).

Also included in this manual is information related to the RADIOLOGICAL
ENVIRONMENTAL MONITORING PROGRAM (REMP). Tables 7.1, 7.2 and 7.3 designate
specific sample types, reporting levels and lower limits of detection currently used to satisfy
the sampling requirements for the REMP.

Licensee initiated changes to the ODCM:
1. SHALL be documented and records of reviews performed shall contain:

a. Sufficient information to support the change(s) together with the appropriate
analyses or evaluations justifying the change(s).

b. A determination that the change(s) maintain the level of radioactive effluent control
required by 10CFR20.1301(a)(1), 10CFR50.36A, 40CFR190, 10CFR50, Appendix
I, and not adversely impact the accuracy or reliability of effluent, dose or setpoint
calculations.

2. SHALL become effective upon review and acceptance by the Operations Committee.

3. SHALL be submitted to the NRC in the form of a complete legible copy of the entire
ODCM as a part of or concurrent with the Annual Radioactive Effluent Report for the
period of the report in which the change in the ODCM was made. Each change SHALL
be identified by markings in the margin of the affected pages clearly indicating the area of
the page that was changed. The date (i.e., month and year) of the change SHALL be
clearly indicated on the “Record of Revision” page.
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DEFINITIONS
e ABNORMAL RELEASE

An unplanned or uncontrolled release of radioactive material from the plant. A release
which results from procedural or equipment inadequacies, or personnel errors, that could
indicate a deficiency.

ACTION

ACTION SHALL be that part of a specification which prescribes remedial measures
required under designated conditions.

BATCH RELEASE

A BATCH RELEASE is a discharge of liquid or gaseous radioactive effluents of a discrete
volume. Prior to release, each batch SHALL be isolated and thoroughly mixed for
sampling and analysis.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION SHALL be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values of input.
The CHANNEL CALIBRATION SHALL encompass the entire channel including the
sensors and alarm, interlock and/or trip functions and may be performed by any series of
sequential, overlapping, or total channel steps such that the entire channel is calibrated.

CHANNEL CHECK

CHANNEL CHECK is a quantitative determination of acceptable operability by
observation of channel behavior during operation. This determination SHALL include
comparison of the channel with other independent channels measuring the same
variable.

CHANNEL FUNCTIONAL TEST
A CHANNEL FUNCTIONAL TEST consists of injecting a simulated signal into the channel

as close to the primary sensor as practicable to verify that it is OPERABLE, including
alarm and/or trip initiating action.
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e CHANNEL RESPONSE TEST

A CHANNEL RESPONSE TEST consists of injecting a simulated signal into the channel
as near the sensor as practicable to measure the time for electronics and relay actio_ns,

and trip functions.

o CONTINUQUS RELEASE
A CONTINUOUS RELEASE is the discharge of liquid or gaseous radioactive effluents of
a nondiscrete volume of a system that usually has makeup flow during the release.

CONTINUOQUS RELEASES are normally sampled and analyzed either during or following
the release.

e DOSE EQUIVALENT 1-131

DOSE EQUIVALENT 1-131 is that concentration of [-131 (uCi/gram) which alone would
produce the same thyroid dose as the quantity and isotopic mixture of I-131, 1-132,
1-133, 1-134 and [-135 actually present. The dose conversion factors used for this
calculation SHALL be the child thyroid factors listed in Table E-7 of NRC Regulatory
Guide 1.109, Revision 1, October 1977.

o EXCLUSION AREA BOUNDARY

The EXCLUSION AREA is the area encompassed by the EXCLUSION AREA
BOUNDARY at a minimum distance of 715 meters from the center of either reactor.

e GASEOUS RADWASTE TREATMENT SYSTEM

The GASEOUS RADWASTE TREATMENT SYSTEM SHALL be any system designated
and installed to reduce radioactive effluents by collecting primary coolant system offgases
from the primary system and providing for delay or holdup for the purpose of reducing the
total radioactivity prior to release to the environment.

e LIQUID RADWASTE TREATMENT SYSTEM

The LIQUID RADWASTE TREATMENT SYSTEM SHALL be any system designated and
installed to reduce radioactive effluents by holdup or collecting radioactive materials by
means of filtering, evaporation, ion exchange or chemical reaction for the purpose of
reducing the total radioactivity prior to release to the environment.
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LONG TERM RELEASE

LONG TERM RELEASES are usually airborne CONTINUOUS RELEASES. The term
“Long Term” comes from the reference to utilizing the long term dispersion factor (X/Q)
from Table 5.1. )

MEMBER OF THE PUBLIC

MEMBER OF THE PUBLIC means any individual except when that individual is receiving
an occupational dose.

OPERABLE - OPERABILITY

As defined in the Technical Specifications.

PURGE - PURGING

PURGE - PURGING SHALL be any controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is required to purify the
confinement.

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

The RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM is established for
monitoring the radiation and radionuclides in the environs of the plant. The program
SHALL provide representative measurements of radioactivity in the highest potential
exposure pathways and verification of the accuracy of potential exposure pathways and
verification of the accuracy of the effluent monitoring program and modeling of the
environmental exposure pathways. The current methodology used in the conduct of the
specifications of the REMP described in the ODCM are defined in the RPIP 4700 series
of Radiation Protection Implementing Procedures.

SHORT TERM RELEASE

SHORT TERM RELEASES usually refers to airborne BATCH RELEASES. The term
“Short Term” comes from the reference to utilizing the short term dispersion factor (X/Q)
from Table 5.1.
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SITE BOUNDARY

The SITE BOUNDARIES for liquid and gaseous releases are defined in Figures 3.1 and
3.2

SOURCE CHECK

A SOURCE CHECK SHALL be the quantitative assessment of channel response when
the channel sensor is exposed to a source of increased radioactivity.

UNRESTRICTED AREA

An UNRESTRICTED AREA SHALL be any area, access to which is neither limited nor
controlled by the licensee.

URANIUM FUEL CYCLE

The URANIUM FUEL CYCLE is defined in 40 CFR Part 190.02(b) as: “The operation of
milling of uranium ore, chemical conversion of uranium, isotopic enrichment of uranium,
fabrication of uranium fuel, generation of electricity by a light-water-cooled nuclear power
plant using uranium fuel, and reprocessing of spent uranium fuel, to the extent that these
directly support the production of electrical power for public use utilizing nuclear energy;,
but excludes mining operations, operations at waste disposal sites, transportation of any
radioactive material in support of these operations, and the use of recovered non-uranium
special nuclear and by-product materials from the cycle.”

VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM SHALL be any system designed and
installed to reduce gaseous radioiodine or radioactive material in particulate form in
effluents by passing ventilation or vent exhaust gases through charcoal absorbers and/or
HEPA filters for the purpose of removing iodines or particulates from the gaseous exhaust
stream prior to the release to the environment. Such a system is not considered to have
any effect on noble gas effluents. Engineered safety feature atmospheric cleanup
systems are not considered to be VENTILATION EXHAUST TREATMENT SYSTEM
components.

VENTING

VENTING SHALL be the controlled process of discharging air or gas from a confinement
to maintain temperature, pressure, humidity, concentration or other operating condition, in
such a manner that replacement air or gas is NOT provided or required during VENTING.
Vent, used in system names, does not imply a venting process. The release of air or
gases via sampling equipment or instrumentation is not considered a controlled process.
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1.0 RADIOLOGICAL EFFLUENT SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS |

APPLICABILITY AND SURVEILLANCE REQUIREMENTS

1.1 Specifications

, 1.1

1.1.2

Compliance with the Controls contained within the succeeding text is required
during the conditions specified. Upon failure to meet the specifications, the
associated ACTION requirements SHALL be met.

Noncompliance with a specification SHALL exist when the requirements of the
Control and associated ACTION requirements are not met within the specified
time interval. If the Control is restored prior to expiration of the specified time
interval, completion of the ACTION requirements is not required.

1.2 Surveillance Requirements

1.241

1.2.2

1.23

Surveillance Requirement SHALL be met during the conditions specified for
individual specifications unless otherwise stated in an individual Surveillance
Requirement.

Each Surveillance Requirement SHALL be performed within the specified time
interval with the following exceptions:

A. Specified time intervals between tests may be adjusted plus or minus 25% to
accommodate normal test schedules.

Failure to perform a Surveillance Requirement within the allowed surveillance
interval, defined by Specification 1.2.2, SHALL constitute noncompliance with
the OPERABILITY requirements for a Control for operation. The time limits of
the ACTION requirements are applicable at the time it is identified that a
Surveillance Requirement has not been performed. The ACTION requirements
may be delayed for up to 24 hours to permit the completion of the surveillance
when the allowable outage time limits of the ACTION requirements are less than
24 hours. Surveillance Requirements do not have to be performed on
inoperable equipment.
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2.0 LIQUID EFFLUENTS
CONCENTRATION

SPECIFICATIONS

2.1, In accordance with T.S. 6.5.D.2 the concentration of liquid radioactive material released |
at any time to UNRESTRICTED AREAS SHALL be limited to the concentrations
specified in OLD 10 CFR Part 20, Appendix B, Table II, Column 2 for radionuclides
other than dissolved or entrained noble gases. For dissolved or entrained noble gases,
the concentration SHALL be limited to 2 x 10-4 uCi/ml total activity.

APPLICABILITY
At all times.

ACTION

a. When the concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS exceeds the above limits, immediately restore the
concentration to within the above limits.

b. Report all deviations in the Annual Radioactive Effluent Release Report.

2.2 SURVEILLANCE REQUIREMENTS

2.2.1 Radioactive liquid wastes SHALL be sampled and analyzed according to the
sampling and analysis program of Table 2.1.

2.2.2 The results of radioactive analysis SHALL be used in accordance with the
methodology and parameters in the ODCM to assure that the concentrations at
the point of release are maintained within the limits of Specification 2.1.



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
LoEmasigatsoo |l TITLE: NUMBER: Ha
OFFSITE DOSE CALCULATION
MANUAL (ODCM) REV: 15
Page 18 of 223
DOSE
SPECIFICATIONS

2.3 In accordance with T.S. 6.5.D.4 the dose or dose commitment to a MEMBER OF THE |
PUBLIC from radioactive materials in liquid effluents released to UNRESTRICTED

AREAS shall be limited to:

a. During any calendar quarter to <3 mrem to the total body and to <10 mrem to any
organ, and

b. During any calendar year to <6 mrem to the total body and to <20 mrem to any
organ.

APPLICABILITY
At all times.

ACTION

a. 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 Repont, prepare and submit

to the Commission within 30 days a Special Report that includes the following
information:

1. ldentifies the cause(s) for exceeding the limit(s).
2. Defines the corrective actions taken to reduce the release.

3. Defines the corrective actions to be taken to assure that subsequent releases will be
in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

2.4 Cumulative dose contributions for the current calendar quarter and current calendar
year SHALL be determined monthly in accordance with the methodology and
parameters in Section 4.0 of the ODCM.
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LIQUID RADWASTE TREATMENT SYSTEMS

SPECIFICATIONS

2.5 In accordance with T.S. 6.5.H.6 the LIQUID RADWASTE TREATMENT SYSTEM
SHALL be used to reduce the radioactive materials in liquid wastes prior to their
. discharge when the projected doses, due to the liquid effluent, to UNRESTRICTED
AREAS would exceed 0.12 mrem to the whole body or 0.4 mrem to any organ in a

monthly period.
APPLICABILITY
At all times.

ACTION

a. With radioactive liquid waste being discharged without treatment and in excess of the
above limits, in lieu of a Licensee Event Report, prepare and submit to the Commission
within 30 days a Special Report that includes the following information:

1. Explanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equipment or subsystems, and the reason for the

inoperability.
2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent recurrence.

2.6 SURVEILLANCE REQUIREMENTS

2.6.1 Doses due to liquid releases SHALL be projected at least once each month in
accordance with the methodology and parameters in Section 4.0 of the ODCM.

2.6.2 The installed LIQUID RADWASTE TREATMENT SYSTEM SHALL be
considered OPERABLE by meeting the Controls specified in 2.1 and 2.3.
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RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

SPECIFICATIONS

2.7 In accordance with T.S. 6.5.H.1 the radioactive liquid effluent monitoring A
instrumentation channels shown in Table 2.2 SHALL be OPERABLE with their
alarm/trip setpoints set to ensure that the limits of Specification 2.1 are not exceeded.

The alarmftrip setpoints of these channels SHALL be determined in accordance with
the methodology in Section 4.0 of the ODCM.

APPLICABILITY
During release via the monitored pathway.

ACTION

a. With a radioactive liquid effluent monitoring instrumentation channel alarm/trip setpoint
less conservative than required by the above specification, immediately suspend the
release of radioactive effluents monitored by the effected channel, or declare the channel

inoperable, or change the setpoint so it is acceptably conservative.

b. With less than the minimum required radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the Action shown in Table 2.2

c. Report all deviations in the Annual Radioactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

2.8 Each radioactive liquid effluent monitoring instrumentation channel SHALL be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST at the
frequencies shown in Table 2.3.
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LIQUID STORAGE TANKS

SPECIFICATIONS

2.9 In accordance with T.S. 6.5.J.3 the quantity of radioactive material contained in each of
the following tanks SHALL be limited to 10 curies, excluding tritium and dissolved or

. entrained gases:

Condensate Storage Tanks

Outside -Temporary Storage Tanks

APPLICABILITY

At all times.

ACTION

a. With the quantity of radioactive material contained in any of the above listed tanks
exceeding the limit in 2.9 above, immediately suspend all additions of radioactive
materials to the tank and within 48 hours reduce the contents to within the limit.

SURVEILLANCE REQUIREMENTS

2.10 The quantity of radioactive material contained in each of the tanks listed in
specification 2.9 SHALL be determined to be within the limit by analyzing a
representative sample of the tank’s contents at least once per 7 days when radioactive
materials are being added to the tank.
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LANDLOCKED AREA

SPECIFICATIONS

2.11 In accordance with 10CFR20.2001 and NRC interpretations, soil removed from the
landlocked area for free release to the UNRESTRICTED AREA SHALL NOT contain
Ilcensed radioactivity, i.e., radionuclides are detected when the soil sample analysis is
analyzed to the LLDs llsted in Table 7.3 for sediment.

APPLICABILITY

When the soil in the landlocked area is disturbed (construction occurs in the area or the
soil is moved to a new location) and during plant decommissioning.

The landlocked area is located near the southwest corner of the Prairie Island reactor
building proper. |t is designed to distribute water, discharged from the turbine building
sumps, over a large area as the water enters the soil. The landlocked area is fully
contained within an area controlled by NSP. When high levels of suspended solids are
expected or detected in the turbine building sumps, the sump discharge is directed to the
landlocked area. Sump sampling is conducted per Tables 2.1 and 2.2 to verify that the
radioactivity concentration limits in specification 2.1 are not exceeded.

ACTION

a. With the quantity of radioactive material contained in the soil exceeding the limit in 2.11
above, describe the landlocked location in the 10CFR50.75.g file, conduct a dose
assessment, and remediate, as required by applicable regulation.

SURVEILLANCE REQUIREMENTS

2.12 The presence of licensed radioactive material described in specification 2.11 SHALL be
determined by analyzing soil samples of the affected landlocked area when the area is
disturbed and during plant decommissioning, as required by applicable regulations.
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3.0 GASEOUS EFFLUENTS -

DOSE RATE

SPECIFICATIONS

3.1, In accordance with T.S.6.5.D.7 the dose rate due to radioactive materials released in
gaseous effluents from the site to areas at or beyond the gaseous SITE BOUNDARY
(Figure 3.2) SHALL be limited to the following:

a. For Noble Gases: <500 mrem/yr to the whole body and <3000 mrem/yr to the skin,

and

b. For lodine-131, lodine-133, Tritium, and Particulates with half-lives greater than
8 days: <1500 mrem/yr to any organ.

APPLICABILITY
At all times.

ACTION

a. With the dose rate(s) exceeding the above limits, immediately restore the release rate to

within the above limits(s).

b. Report all deviations in the Annual Radioactive Effluent Report.

3.2 SURVEILLANCE REQUIREMENTS

3.2.1 The dose rate due to noble gases in effluents SHALL be determined to be within
the above limits in accordance with the methodology and parameters in
Section 5.0 of the ODCM.

3.2.2 The dose rate due to lodine-131, lodine-133, Tritium, and Particulates with
half-lives greater than 8 days in gaseous effluents SHALL be determined to be
within the above limits in accordance with the methodology and parameters in
the ODCM by obtaining representative samples and performing analyses in
accordance with the sampling and analysis program specified in Table 3.1.
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DOSE - NOBLE GASES

SPECIFICATIONS

3.3 In accordance with T.S.6.5.D.8 the air dose due to noble gases released in gaseous |
effluents to areas at or beyond the gaseous SITE BOUNDARY (Figure 3.2) SHALL be

limited to the following:

a. During any calendar quarter: <10 mrad for gamma radiation and <20 mrad for beta
radiation, and

b. During any calendar year: <20 mrad for gamma radiation and <40 mrad for beta
radiation.

APPLICABILITY

At all times.

ACTION

a. With the calculated dose from the release of radioactive noble gases in gaseous effluents
exceeding any of the above limits, in lieu of a Licensee Event Report, prepare and submit
to the Commission within 30 days a Special Report that includes the following:

1. Identifies the cause(s) for exceeding the limit(s).

2. Defines the corrective actions taken to reduce the release.

3. Defines the proposed corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

3.4 Cumulative dose contributions for the current calendar quarter and current calendar
year for noble gases SHALL be determined monthly in accordance with the
methodology and parameters in Section 5.0 of the ODCM.
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DOSE - IODINE-131, IODINE-133, TRITIUM AND PARTICULATES

SPECIFICATIONS

3.5 In accordance with T.S.6.5.D.9 the dose to any organ of a MEMBER OF THE PUBLIC
from lodine-131, lodine-133, Tritium, and all radioactive particulates with a half-life
. greater than 8 days in gaseous effluenis released to ares at or beyond the gaseous

SITE BOUNDARY (Figure 3.2) SHALL be limited to the following:

a. During any calendar quarter: <15 mrem to any organ, and

b. During any calendar year: <30 mrem to any organ.

APPLICABILITY
At all times.

ACTION

a. With the calculated dose from the release of lodine-131, lodine-133, Tritium, and
Particulates with haif-lives greater than 8 days, in gaseous effluents exceeding any of the
above limits, in lieu of a Licensee Event Report, prepare and submit to the Commission
within 30 days a Special Report that includes the following:

1. Identifies the cause(s) for exceeding the limit(s).

2. Defines the corrective actions taken to reduce the release.

3. Defines the proposed corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

3.6 Cumulative dose contributions for the current calendar quarter and current calendar
year for lodine-131, lodine-133, Tritium, and Particulates with half-lives greater than
8 days SHALL be determined monthly in accordance with the methodology and
parameters in Section 5.0 of the ODCM.
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GASEOUS RADWASTE TREATMENT SYSTEMS

3.7 SPECIFICATIONS

3.7.1 In accordance with T.S.6.5.D.6 the Waste Gas Treatment System and the ~
VENTILATION EXHAUST TREATMENT SYSTEM SHALL be used to reduce
releases of radioactivity when the projected doses due to the gaseous effluents
to areas at or beyond the gaseous SITE BOUNDARY (Figure 3.2) would exceed
any of the following controls over a monthly period:

A. 0.4 mrad to air from gamma radiation, or
B. 0.8 mrad to air from beta radiation, or
C. 0.6 mrad to any organ of a MEMBER OF THE PUBLIC.

3.7.2 In accordance with T.S.6.5.J.2 the quantity of radioactivity contained in each gas
storage tank SHALL be limited to <78,800 curies of noble gases (considered as

dose equivalent Xe-133).

3.7.3 The radioactive gas contained in the Waste Gas Treatment System SHALL NOT
be deliberately discharged to the environment during unfavorable wind
conditions when the cooling towers are in operation. For purposes of this
specification, unfavorable wind conditions are defined as wind from 5° West of
North to 45° East of North at 10 miles per hour or less.

APPLICABILITY
At all times.

ACTION

a. With radioactive gaseous waste being discharged without treatment and in excess of the
above limits of 3.7.1, in lieu of a Licensee Event Report, prepare and submit to the

Commission within 30 days a Special Report that includes the following information:

1. Identification of any inoperable equipment or subsystems, and the reason for the
inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent recurrence.
b. With the quantity of radioactive material in any gas storage tank exceeding the limits of

3.7.2, immediately suspend all additions of radioactive material to the tank and within
48 hours reduce the tank contents to within the limit.
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3.8 SURVEILLANCE REQUIREMENTS

3.8.1

3.8.2

3.8.3

Doses due to gaseous releases at and beyond the SITE BOUNDARY SHALL be
projected at least once each month in accordance with the methodology and
parameters in the ODCM. A projected dose in excess of the limits of 3.7.1
indicates that additional components or subsystems of the GASEOUS
RADWASTE TREATMENT SYSTEM must be placed in service to reduce
radioactive materials in the gaseous effluents.

The installed Waste Gas Treatment System and the VENTILATION EXHAUST
TREATMENT SYSTEM SHALL be considered OPERABLE by meeting the
Controls specified in 3.1, 3.3 AND 3.5.

The quantity of radioactive material contained in each gas storage tank in use
SHALL be determined to be within the limit specified in 3.7.2 monthly. If the
inventory of any tank exceeds 10,000 curies, daily sampling when making
additions SHALL be performed.
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EXPLOSIVE GAS MONITORING INSTRUMENTATION

3.9 SPECIFICATIONS

3.9.1 In accordance with T.S.6.5.J.1 the explosive gas monitoring instrumentatioﬁ
channels shown in Table 3.2 SHALL be OPERABLE with their Alarm/Trip
Setpoints set to ensure the limits of 3.9.2 are not exceeded.

+

3.9.2 The concentration of oxygen at the outlet of each operating recombiner SHALL
be maintained to <2% by volume.

APPLICABILITY
As shown in Table 3.2.

ACTION

a. With an explosive gas monitoring instrumentation channel Alarm/Trip Setpoint less
conservative than required by the above specification, declare the channel inoperable
and take the ACTION shown in Table 3.2.

b. With less than the minimum required explosive gas monitoring instrumentation channels
OPERABLE, take the ACTION shown in Table 3.2. Restore the inoperable
instrumentation to OPERABLE status within 30 days and, if unsuccessful, in lieu of a
License Event Report, prepare and submit a Special Report to the Commission to explain
why this inoperability was not corrected in a timely manner.

c. With the concentration of oxygen measured at the outlet of operating recombiner(s)
>2% by volume but <4% by volume, restore the concentration of oxygen to <2% by
volume within 48 hours.

d. With the concentration of oxygen measured at the outlet of operating recombiner(s)
>4% by volume, immediately suspend all additions of waste gases to the system and
reduce the concentration of oxygen to <2% within one hour.

SURVEILLANCE REQUIREMENTS

3.10 Each explosive gas monitoring instrumentation channel SHALL be demonstrated
OPERABLE by performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL
TEST, and CHANNEL CALIBRATION at the frequencies shown in Table 3.3.
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

SPECIFICATIONS
3.11 In accordance with T.S.6.5.D.1 the radioactive gaseous effluent monitoring
instrumentation channels shown in Table 3.2 SHALL be OPERABLE with their

alarm/trip setpoints set to ensure that the limits of Specification 3.1 are not exceeded.
* The alarm/trip setpoints of these channels SHALL be determined in accordance with

the methodology in Section 5.0 of the ODCM.
APPLICABILITY
As shown in Table 3.2.

ACTION

a. With a radioactive gaseous effluent monitoring instrumentation channel alarm/trip setpoint
less conservative than required by the above specification, immediately suspend the
release of radioactive effluents monitored by the effected channel, or declare the channel
inoperable, or change the setpoint so it is acceptably conservative.

b. With less than the minimum required radioactive gaseous effluent monitoring
instrumentation channels OPERABLE, take the Action shown in Table 3.2.

c. Report all deviations in the Annual Radioactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

3.12 Each radioactive gaseous effluent monitoring instrumentation channel SHALL be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST at the

frequencies shown in Table 3.3.
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ATMOSPHERIC STEAM DUMP MONITORING

SPECIFICATIONS

3.13 The dose to a MEMBER OF THE PUBLIC from lodine-131 released, via one steam
dump operation, in gaseous effluents from the site at or beyond the gaseous SITE
BOUNDARY (Figure 3.2) SHALL NOT be greater than twice the limit specified in 3.5.

APPLICABILITY

During atmospheric steam dump operations with detectable lodine-131 activity in the Steam
Generator bulk water.

ACTION

a. When the calculated dose from the release of lodine-131 in gaseous effluents via steam
dump operations exceeds the above limit:

1. The milk from dairy cows grazing in the downwind area SHALL be sampled and
analyzed for a period of 5 days following the release. The downwind area shall
include the 22 1/2 degree sector of a circle having it's center at the plant and a
2 mile radius.

2. The lodine-131 concentration in the milk SHALL be determined daily utilizing
instrumentation with a minimum lodine-131 detection limit of 1.0 pCi/mi.

3.14 SURVEILLANCE REQUIREMENTS

The lodine-131 activity released via atmospheric steam dumps SHALL be sampled
and analyzed according to the sample and analysis program of Table 3.1.
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4.0 LIQUID EFFLUENT CALCULATIONS

4.1 Monitor Alarm Setpoint Determination

This procedure determines the monitor alarm setpoint that indicates if the concentration
of radionuclides in the liquid effluent released to UNRESTRICTED AREAS exceeds the
specification defined in Section 2.1.

Since Fe-55, Sr-89, Sr-90, and alpha concentrations are determined from composite
samples, the liquid monitor setpoint determinations should be completed using the
most recent available composite sample results.

Monitor high alarm or isolation setpoints will be established by one of the following:
a. Monthly calculation of setpoints using the methodology of Sections 4.1.1 and 4.1.3.

b. Calculation of alarm setpoint based on analysis prior to discharge using
methodology of Section 4.1.2.

¢. Alarm setpoint determined using methodology of Section 4.1.1 and 4.1.3 assuming
all radionuclides have an MPC of 1E-7 uCi/ml. No recalculation of setpoints is
necessary unless an increase in alarm setpoint is desired.

PWR GALE Code source terms (Table 4.1) may be used if there were no detectable
isotopes in the previous month or in the analysis prior to release. If the newly
calculated setpoint is less than the existing monitor setpoint, the setpoint SHALL be
reduced to the new value. If the calculated setpoint is greater than the existing
setpoint, the setpoint may remain at the lower value or increase to the new value.
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4.1.1

Liquid Effluent Monitor Setpoints

The following method applies when determining the isolation setpoints for the
Waste Effluent Liquid Monitor (R-18), Steam Generator Blowdown Liquid
Monitor - Unit 1 (1R-19), and Steam Generator Blowdown Liquid Monitor -
Unit 2 (2R-19) during all operational conditions when the radwaste discharge
flow rate is maintained constant at the maximum design flow rate.

A. Determine the “mix” (radionuclides and composition) of the liquid effluent.

1.

Determine the liquid source terms that are representative of the “mix” of
the liquid effluent. Liquid source terms are the total curies of each
isotope released during the previous month. Table 4.1 source terms
may be used if there have been no liquid releases.

Determine the activity concentrations (AG;) of all non-gamma emitters
including H-3, Sr-89, Sr-90, Fe-55, and alpha activity.

Determine NGF (the total fraction of the MPC in the liquid effluent) for all
non-gamma emitting nuclides.

_ AG; -
NGF = z' MPG, (4.1-1)

where: AG; = Activity concentration of nuclide ‘i’ in the liquid
effluent (uCi/mil).

MPC; The liquid effluent radioactivity concentration limit for
radionuclide ‘i’ (uCi/ml) from Table 4.1 or Reference 3.
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4. Determine Si (the fraction of the gamma emitting radioactivity in the
liquid effluent comprised by radionuclides ‘') for each individual
radionuclide in the liquid effluent.
S| - A'|
A (4.1-2)
where: A; = the radioactivity of gamma emitting radionuclide ¥’ in the
liquid effluent.

5. Determine WGF (the sum of fractional activities weighted by the MPC)
for the gamma emitting nuclides in the liquid effluent.

WGF=Y ———J—MSP S (4.1-3)
’ 1

where: MPC; = the liquid effluent radioactivity concentration limit
for radionuclide ‘i’ (uCi/ml) from Table 4.1 or
Reference 3.

B. Determine C; {the maximum acceptable total radioactivity concentration of
gamma emitting nuclides in the liquid effluent prior to dilution (uCi/ml).

C = 1 X ( F - NGF ) (4.1-4)
WGF f
where: F = Dilution water flow rate (gpm)

= 67,300 gpm from cooling tower blowdown

f = The maximum attainable discharge flow rate
prior to dilution (gpm)

= 60 gpm from the ADT tank pump
= 100 gpm from the CVCS tank pump

= 60 gpm from the SGBD tank pump
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C. Determine C.R. (the calculated monitor count rate above background
attributed to the radionuclides (ncpm)).

C.R. is obtained by using the applicable Effluent Monitor Efficiency Curve
located in the Radiation Monitor Calibration file. C.R. is the count rate that
corresponds to the “adjusted” total radioactivity concentration (Cy).

HSP =

Tm =

D. Determine HSP (the monitor high alarm setpoint above background (ncpm)).

TmC.R. (4.1-5)

Fraction of the radioactivity from the site that may be released via
each release point to ensure that the unrestricted area limit is not
exceeded due to simultaneous releases from several release
points.

0.90 for the Waste Effluent Liquid Monitor (R-18)

0.05 for the Steam Generator Blowdown Liquid
Monitor - Unit 1 (1R-19)

0.05 for the Steam Generator Blowdown Liquid
Monitor - Unit 2 (2R-19)

Tm values may be revised from the values given above.
The summation of all the T, values for active release points
SHALL NOT be greater than unity.

E. The monitor high alarm setpoint above background (ncpm), SHALL be set at
or below the HSP value.
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4.1.2 Setpoint Based on Analysis of Liquid Prior to Discharge (Optional)

This method may be used in lieu of the method in Section 4.1.1 to determine the
setpoints for the maximum acceptable discharge flow rate prior to dilution and to

determine the associated high alarm setpoint based on this flow rate for the
Waste Effluent Liquid Monitor (R-18), Steam Generator Blowdown Liquid

Monitor - Unit 1 (1R-19), and Steam Generator Blowdown Liquid Monitor -
Unit 2 (2R-19), during all operational conditions.

A. Determine f (the maximum acceptable discharge flow rate prior
to dilution (gpm)).

f =

0.8F Tn,

(4.1-6)
PRV :

Dilution water flow rate (gpm)
67,300 gpm from cooling tower blowdown

Concentration of radionuclide “i” in the liquid effluent prior to
dilution (uCi/ml) from analysis of the liquid effluent to be released.

The liquid effluent radioactivity concentration limit for radionuclide
“i” (uCi/ml) from Table 4.3 or from Reference 3.

Fraction of the radioactivity from the site that may be released via
each release point to ensure that the unrestricted area limit is not
exceeded due to simuitaneous releases from several release
points. Refer to Section 4.1.1.D.
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B. Determine the monitor setpoint based on the radionuclide mix of the liquid
effluent. ‘

1. Determine C.R. (the calculated monitor count rate above background
attributed to the radionuclides (ncpmy}). )

C.R. is obtained by using the applicable Effluent Monitor Efficiency
Curve located in the Radiation Monitor Calibration file. C.R. is the count
rate point that corresponds to the “adjusted” total radioactivity :
concentration (Gy).

Ct =  Total radioactivity concentration of the radionuclides (minus
tritium and other radionuclides that are only beta emitters) in
the liquid discharge prior to dilution (uCi/mi) as determined
using Equation 4.1-4.

2. Determine HSP (the monitor high alarm setpoint above background

(ncpm)).
HSP = C.R. 4.1-7)
0.8
0.8 = A correction factor to increase the monitor setpoint to prevent

spurious alarms caused by deviations in the mixture of
radionuclides that affects monitor response.

3. The monitor high alarm setpoint above background SHALL be set at or
below this HSP value when this optional method is selected. The
maximum discharge flow SHALL NOT exceed the value of f as
determined in Section 4.1.2.A. when this optional method is selected.

4,1.3 Discharge Canal Monitor

The following method determines the high alarm setpoint for the Discharge
Canal Monitor (R-21) during all operational conditions.

A. Determine the “mix” (radionuclides and composition) of the liquid effluent.

1. Determine the liquid source terms that are representative of the “mix” of
all liquids released into the discharge canal. Liquid source terms are the
total curies of each isotope released during the previous month.

Table 4.1 source terms may be used if there have been no liquid
releases.
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2. Determine the activity concentrations (AC;) of all non-gamma emitters
including H-3, Sr-89, Sr-90, Fe-55, and alpha activity.

3. Determine NGF (the total fraction of the MPC in the liquid released to
the discharge canal) for all non-gamma emitting nuclides. The volume
used to calculate the non-gamma emitting activity concentrations is the
volume released via cooling tower blowdown during a one month period

v at the minimum flow rate of 67,300 gpm.

NGF:Z_MAF%T

where: AC; = Activity concentration of nuclide ‘I’ released to the discharge canal
(uCi/ml)
MPC; = The liquid effluent radioactivity concentration limit for

radionuclide ' (uCi/mi) from Table 4.3 or Reference 3.

4. Determine Si (the fraction of the gamma emitting radioactivity in the
liquid released to the discharge canal comprised by radionuclide ‘') for
each individual radionuclide released to the discharge canal.

where: A; = The radioactivity of gamma emitting radionuclide ‘i’ released
to the discharge canal.

5. Determine WGF (the sum of fractional activities weighted by the MPC)
for the gamma emitting nuclides released to the discharge canal.

WGF = S
2. =i
I MPG;
where: MPGC; = The liquid effluent radioactivity concentration limit for

radionuclide 7 (uCi/mi) from Table 4.3 or Reference 3.
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4.1.4

B. Determine C; (the maximum acceptable total radioactivity concentration of
gamma emitting nuclides released to the discharge canal (uCi/ml)).

Cr=__ 1-NGF
WGF

C. Determine C.R. (the calculated monitor count rate above background

attributed tot he radionuclides (ncpmy).

C.R. is obtained by using the applicable Effluent Monitor Efficiency Curve
located in the Radiation Monitor Calibration file. C.R. is the count rate that
corresponds to the “adjusted” total radioactivity concentration (Cy.

D. The monitor high alarm setpoint above background (ncpm) SHALL be set at
or below the C.R. value.

Monitor Calibration

Liquid effluent monitors are calibrated periodically using a Cs-137 standard.
Since the actual isotopic mixes of the liquids released may contain nuclides with
different gamma energies and yields than the calibration standard, the response
of the monitor varies with respect to the actual energies and abundances of the
nuclides in the mix being monitored when compared to Cs-137.

Effluent release computer calculations that compute setpoint determinations or
expected monitor readings during or prior to a release compensate for the
difference in gamma energies and yields and adjust the monitor setpoint or
predicted monitor reading according to the actual nuclide mix. The assumption
is made that the monitor’s response is directly proportional to the gamma
energies.

The cumulative errors associated with the monitor calibration methodology are
not accounted for in the determination of the individual monitor setpoints. There
is sufficient conservatism built into the selection of the actual monitor setpoint;
plus the fact that the monitor fractions used in the setpoint determination
equation determine that it would be necessary for all of the effluent monitors to
be in alarm before the limits of 10CFR Part 20 would be exceeded.
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4.2 Compliance With 10CFR20

In order to comply with 10CFR20, the concentrations of radionuclides in liquid effluents
will not exceed the maximum permissible concentrations (MPC) as defined in ‘
Appendix B, Table Il of 10CFR20. For CONTINUOUS RELEASES, the alarm trip
setpoints discussed in Section 4.1 will assure that these concentrations are not
exceeded. For BATCH RELEASES, concentrations of radioactivity in effluents prior to
* dilution will be determined, providing protection in addition to the alarm trip setpoint
discussed in Section 4.1. Concentration in diluted effluents will be calculated using

these results.

4.2.1 Continuous Releases

Continuous liquid releases can occur from PINGP through steam generator
blowdown. The alarm trip setpoints discussed in Section 4.1 will assure that
releases from this pathway will not exceed the limits of 10CFR20.

Other minor releases of a continuous nature have occurred at PINGP through
the turbine building sump system. These releases were minor and are not
expected to occur in the future. However, a continuous composite sample will be
maintained at the discharge from the turbine building sump with samples being
taken and analyzed weekly. If these samples indicate detectable levels of
radionuclides, the methodologies given in Section 4.2.2 will be applied to the
turbine sump weekly releases and the limit in Equation 4.2-2 will be lowered to
account for this source term. Doses from radionuclides contained in turbine
building sump effluent diverted to the tandlocked area are adequately accounted
for since the calculations conservatively assume all the activity is dischargd to

the river per Section 4.2.2.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
Lo N8 TITLE: NUMBER:

OFFSITE DOSE CALCULATION H4

MANUAL (ODCM) REV: 15

Page 40 of 223

4.2.2 Batch Releases

To further show compliance with 10CFR20, the radioactivity content of each
BATCH RELEASE will be determined prior to release. The concentration of the
various radionuclides in the BATCH RELEASE prior to dilution, is divided by the
minimum dilution flow to obtain the concentration at the UNRESTRICTED AREA. |
This calculation is shown in the following equation:

Conci = _GiR (4.2-1)
" MDF
where
Conc; = concentration of radionuclide i at the site boundary, uCi/ml;
G = concentration of radionuclide i in the potential batch release, uCi/mi;
R = release rate of the batch
MDF = minimum dilution flow (=67,300 gpm)

The projected concentration at the UNRESTRICTED AREA is compared to the
MPCs in Appendix B, Table Il of 10CFR20 which are given in Table 4.1. Before a
release may occur, Equation 4.2-2 must be met for all isotopes.

Z. Cong;
| “MPC, <0.9 (4.2-2)
MPC; = Maximum permissible concentration of

radionuclide i from Table 4.3 or Appendix B,
Table Il of 10CFR20. pCi/mi

The summation has been reduced from 1.0 to 0.9 to account for simultaneous
CONTINUOUS RELEASES from steam generator blowdown as given in Section
4.1.1.E. As noted earlier, this fraction may be adjusted based on experience.
The summation of all source terms SHALL NOT be greater than 1.0 of the
10CFR20 limit.
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Since the volume of the discharge pipe will contain the volume of 2 to 3 waste
batch tanks, to ensure compliance with 10CFR20 when the maximum
acceptable discharge flow rate, as calculated in Section 4.1.2, is less than the
maximum possible release rate from all release sources, the discharge pipe
SHALL be flushed with a volume of at least the volume of the discharge pipe.
The flush rate SHALL NOT exceed the maximum discharge flow rate and may
be accomplished with water from other release paths. If more than one waste

v batch tank requiring flushing are to be released, the discharge pipe may be
flushed following the final tank release.

Volume of discharge pipe = 15,500 gal.

4.3 Liquid Effluent Dose - Compliance with 10CFR50

Doses resulting from liquid effluents will be calculated monthly to show compliance with
10CFR50. A cumulative summation of total body and organ doses for each calendar
quarter and calender year will be maintained as well as projected doses for the next
month.

Since Fe-55, Sr-89, Sr-90, and alpha concentrations are determined from composite
samples, the monthly liquid effluent dose calculations and comparisons to quarterly and
annual limits should be completed using the most recent available composite sample
results. The quarterly and annual dose calculations SHALL be completed using the
actual composite sample resulits.

The limits of 10CFR50 are on a per reactor unit basis. The liquid radwaste system at
PINGP is shared by both reactor units making it impossible to separate the releases of
the two units. The releases that can be separated by unit, steam generator blowdown
and turbine building sump releases, contribute a very small portion of the total liquid
releases from PINGP. Therefore, for compliance with 10CFR50 the releases from both
units will be summed and the limits of Appendix I will be doubled.
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4.3.1

4.3.2

Determination of Liquid Effluent Dilution

To determine doses from liquid effluents the near field average dilution factor for
the period of release must be calculated. This dilution factor must be calculated
for each BATCH RELEASE and each CONTINUOUS RELEASE mode. The
dilution factor is determined by:

Fx = Ry (4.3-1)
X ADFy
where:
Rk = release rate of the batch or continuous

release during the period, k, gpm.

ADF average dilution flow during the time period

of release k, gpm.

The value of X is the site specific factor for the mixing effect of the PINGP
discharge structure. This value is 10 for PINGP while operating in the closed
cycle cooling mode. The product of X and ADFy is limited to 1000 cfs (4.5 x 10°
gpm). Therefore, since blowdown flow in closed cycle is 150 cfs, the
denominator of Equation 4.3-1 is always 4.5 x 10% in closed cycle. In once
through or helper mode, the value if X is reduced to 1.0.

Dose Calculations

The dose contribution from the release of liquid effluents will be calculated
monthly. The dose contribution will be calculated using the following:

where:
D: = T3 Ar tx Cik Fx (4.3-2)
Ki
where:
D: = the dose commitment to the total body or any

organ t, from the liquid effluents for the period of
release, mrem;

Ck = the average concentration of radionuclide, i,
in undiluted liquid effluent for liquid release k, uCi/mi;
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A = the site related ingestion dose commitment factor .

to the total body or any organ < for each identified
principal gamma and beta emitter, ‘
mrem/hr per uCi/ml;

Fi = the near field average dilution factor for Gy during
liquid effluent release k,

tk = the duration of release k, hours.

The dose factor A;; was calculated for an adult for each isotope using the
following equation:

Ay = 1.14 x 10° [21BF; DF] (4.3-3)
where:
1.14x10% =106 pCi x 10°mi x 1yr ;
uCi I 8760 hr
21 = adult fish consumption, Kg/yr;
BF;, = bio accumulation factor for radionuclide i in

fish from Table A-1 of Regulatory Guide 1.109
Rev. 1 (9) pCi/Kg per pCi/};

DF;; = dose conversion factor for radionuclide i for aduits
for a particular organ < from Table E-11 of
Regulatory Guide 1.109 Rev. 1, (5) mrem/pCi.

_ Atable of Ai; values for an adult at the PINGP are presented in Table 4.2.
Mississippi River water is not used as a potable water supply within 300 miles
downstream of the PINGP. Wells are used for irrigation downstream of the plant.
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43.4

Cumulation of Doses

Doses calculated monthly will be summed for comparison with quarterly and
annual limits. The monthly resuits should be added to the doses cumulated from
the other months in the quarter of interest and in the year of interest for the’
combined releases of both reactor units and compared to the limits given in
Section 2.3.

The quarterly limits represent one half of the annual design objective. If these
quarterly or annual limits are exceeded, a special report should be submitted to
the USNRC identifying the cause and corrective action to be taken. If twice the
quarterly or annual limits are exceeded, a special report SHALL be submitted
showing compliance with 40CFR190.

Projection of Doses

Anticipated doses resulting from the release of liquid effluents will be projected
monthly. If the projected doses for the month exceed 2 percent of the limit
specified in Section 2.3.b, additional components of the liquid radwaste
treatment system will be used to process waste. The projected doses will be
calculated using Equation 4.3-2. The dilution factor, Fy, will be calculated by
replacing the term ADFy in Equation 4.3-1 with the term MDF from Equation
4.2-1. The total source term utilized for the most recent dose calculation should
be used for the projections unless information exists indicating that actual
releases could differ significantly in the next month. In this case, the source term
would be adjusted to reflect this information and the justification for the
adjustment noted. This adjustment should account for any radwaste equipment
which was operated during the previous month that could be out of service in the
coming month.
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5.0 GASEOUS EFFLUENT CALCULATIONS

5.1 Monitor Alarm Setpoint Determination

This procedure determines the monitor alarm setpoint that indicates if the dose rate
beyond the SITE BOUNDARY due to noble gas radionuclides in the gaseous effluent
released from the site exceeds 500 mrem/year to the whole body or exceeds

3000 mremy/year to the skin.

Monitor high alarm or isolation setpoints will be established in one of the following
ways:

a. Monthly calculation of setpoint using the methodology of Section 5.1.1 for
CONTINUQUS RELEASES using previous month releases as source term.

b. Prior to each containment PURGE, recalculation of the setpoint using the
methodology of Section 5.1.1 based on the sample taken prior to PURGING.

c. Inlieu of (5.1.a) and (5.1.b) above, alarm setpoints may be established using the
methodology of Section 5.1.1 using conservative assumptions (e.g., 100% Kr-89).
No recalculation of setpoints is necessary unless an increase is desired.

PWR GALE Code source terms (Table 5.2) may be used if there were no detectable
isotopes in the previous month or in the analysis prior to PURGING. If the newly
calculated setpoint is less than the existing monitor setpoint, the setpoint SHALL be
reduced to the new value. If the calculated setpoint is greater than the existing
setpoint, the setpoint may remain at the lower value or increased to the new value.

5.1.1 Effluent Monitors

The following method applies when determining the isolation or high alarm
setpoint for the monitors listed in Tabie 5.1.

A. Determine the “mix” (noble gas radionuclides and composition) of the
gaseous effluent. .

1. Determine the gaseous source terms that are representative of the
gaseous effluent. Gaseous source terms are the total curies of each
noble gas released during the previous month or a representative
analysis of the gaseous effluent. Table 5.2 source terms may be used
if the releases for the previous month were below the lower limits of
detection (LLD).
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2. Determine S; (the fraction of the total radioactivity in the gaseous effluent
comprised by noble gas radionuclide “i") for each individual noble gas
radionuclide in the gaseous effluent.

S; = A;
T A (5.1-1)
N i
A = The radioactivity of noble gas radionuclide “” in the

gaseous effluent from either the previous months releases
or from Table 5.2 if there were no releases during the
previous month.

B. Determine Q; (the maximum acceptable total release rate of all noble gas
radionuclides in the gaseous effluent (uCi/sec)) based upon the whole body
exposure limit.

Q = 500 (5.1-2)
(x/Q) Z K; S
i
x /Q) = The highest calculated annual average relative concentration

of effluents released via the plant vents for any area at or
beyond the site boundary for all sectors (sec/m3) from the
“x /Q" column in Table 5.1.

K; = The total whole body dose factor due to gamma emissions
from noble gas radionuclide “i" (mrem/year/uCi/m3) from
Table 5.4.

C. Determine Q based upon the skin exposure limit.

Q4 = 3000 (5.1-3)
x/Q Z L+1.1M) S
i

L+11M = The total skin dose factor due to gamma and beta
emissions from noble gas radionuclide “”
(mrem/year/uCi/m3) from Table 5.4.
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D. Determine C; (the maximum acceptable total radioactivity concentration of all
noble gas radionuclides in the gaseous effluent (/uCifcc)).

C: = 212E-3% (5.1-4)
F

Use the lower of the Q; values obtained in Section 5.1.1.B
and 5.1.1.C.

F = The maximum effluent flow rate at the point of
release (cfm) from the “Effluent Flow Rate”
column in Table 5.1.

2.12E-3

Unit conversion constant to convert uCi/sec/cfm
to uCi/cc.

E. Determine C.R. (the calculated monitor count rate above background
attributed to the noble gas radionuclides (ncpm)).

C.R. is obtained by using the applicable Effluent Monitor Efficiency Curve
located in the Radiation Monitor Calibration file.

C.R. is the count rate point that corresponds to the total radioactivity
concentration (Cy).

F. Determine HSP (the monitor high alarm setpoint above background (ncpm)).
HSP = Tm C.R. (5.1-5)

Tm = Fraction of the total radioactivity from the site that may be
released via each release point to ensure that the SITE
BOUNDARY limit is not exceeded due to simultaneous
releases from several release points from the “Release
Fraction” column in Table 5.1.

G. The isolation or high alarm setpoints above background (ncpm) for the
monitors should be set at or below the HSP values.
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5.1.2

5.1.3

Air Ejector Monitors

Radiation monitors 1R-15 and 2R-15 provide an indication of gross noble gas
activity at the main condenser air ejector of Unit 1 and Unit 2, respectively.
These monitors are provided to give rapid indication of steam generator tube
leakage. They are not effluent monitors since the air ejectors are vented to the
auxiliary building vents during normal plant operation and releases are
monitored by the auxiliary building vent monitoring system.

Monitor Calibration

Gaseous effluent monitors are calibrated periodically using available gas mixes
existing in plant systems. Since the available gas mixes vary in isotopic ratios
and the energies of those isotopes span a range of energies, more than one gas
mix is used during the calibration. One mix is predominantly Xe-133 with lower
level beta and gamma energies and a second mix which contains a larger variety
of longer lived plant gases that more accurately represent the higher beta energy
range. The result of this method of calibration is two separate calibration curves
for each monitor. One curve to be used when the isotopic mix being monitored
is primarily Xe-133 and the other curve is for use when the mix is unknown or is
known to contain a mixture of other fission and activation gases.

Effluent release computer calculations that compute setpoint determinations or
expected monitor readings during or prior to a release utilize the correct
calibration curves and adjust the monitor setpoint or predicted monitor reading
according to the actual nuclide mix.

The cumulative errors associated with the monitor calibration methodology are
not accounted for in the determination of the individual monitor setpoints. There
is sufficient conservatism built into the selection of the actual monitor setpoint;
plus the fact that the monitor fractions used in the setpoint determination
equation determine that it would be necessary for all the effluent monitors to be
in alarm before the limits of 10CFR Part 20 would be exceeded.
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5.2

Gaseous Effluent Dose Rate - Compliance with 1OCFR20

Dose rates resulting from the release of noble gases, and radioiodines and particulates
must be calculated to show compliance with 10CFR20. The limits of 10CFR20 must be
met on an instantaneous basis at the hypothetical worst case location, and apply ona
per site basis.

Releases made via the shield building vents as a result of routine surveillance tests or
scheduled short term maintenance/work activities of 2 hours or less do not require the
sampling and analysis of shield building vent stack samples described in Table 3.1 for
the following reasons:

a. Shield building effluent particulates and iodines are filtered through a PAC
(Particulate Absolute Charcoal) system and the auxiliary building vent normal
ventilation has no filtration.

b. The lower limit of detection limits specified in Table 3.1 can not be obtained on all
the specified nuclides with normal sample flow and a sample duration of less than

2 hours.
c. Shield building vent releases are monitored via a noble gas monitor.

d. Auxiliary building normal ventilation flow is higher than the special ventilation fans
that vent via the shield building vent stack.

Therefore, it is conservative to assume that the auxiliary building normal ventilation
system would continue to run during the testing/maintenance period. The surveillance
test or maintenance/work being performed should be evaluated to ensure the airborne
activity in the affected areas will not increase during the evolution. If this evaluation
indicates a possible increase in airborne effluents, or radiation monitors or continuous
air monitors in the affected buildings indicate higher than normal background airborne
activity before the evolution begins, the shield building vent stack sample SHALL be
sampled and analyzed as described in Table 3.1.

Since Sr-89 and Sr-90 concentrations are determined from composite samples, the
pre-release, weekly and monthly airborne dose calculations and comparisons to
quarterly and annual limits should be completed using the most recent available
composite sample results. The quarterly dose values and critical receptors reported to
the USNRC SHALL be calculated using the actual composite resuits.
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5.2.1

5.2.2

z P
|

where:

Noble Gases

To comply with the 10CFR20 dose limit of 100 mrem TEDE to MEMBERS OF
THE PUBLIC, the dose rate at the SITE BOUNDARY resulting from noble gas
effluents is limited to 500 mrem/yr to the total body and 3000 mrem/yr to the
skin. The setpoint determinations discussed in the previous section are based
on the dose calculational method presented in NUREG-0133. They represent a
backward solution to the limiting dose equations in NUREG-0133. Setting alarm
set trip points in this manner will assure that the limits of 10CFR20 are met for
noble gas releases. Therefore, no routine dose calculations for noble gases will
be needed to show compliance with this part. Routine calculations will be made
for doses from noble gas releases to show compliance with 10CFR50,

Appendix I as discussed in Section 5.3.1.

Radioiodine, Radioactive Particulates, and Other Radionuclides

For compliance with 10CFR20, the dose rate at the SITE BOUNDARY resulting
from the release of radioiodines and particulates with half lives greater than 8
days is limited to 1500 mrem/yr to any organ. Calculations showing compliance
with this dose rate limit will be performed for BATCH RELEASES prior to the
release and weekly for all releases. To show compliance, Equations 5.2-1 will
be evaluated for 1-131, 1-133, tritium, and radioactive particulates with half-lives
greater than eight days.

[ x/Qv) Qv ] < 1500 mrem/yr (5.2-1)

P; = child critical organ dose parameter for radionuclide i for the
| inhalation pathway, mrem/yr per uCi/m3 (Table 5.3);

/Qy) = annual average relative concentration for LONG-TERM release at
the critical location, sec/m3 (Appendix A, Table A-3);
Qy = the total release rate of radionuclide i from all vents form both units

for the batch or week of interest, uCifsec;

Radioiodines, tritium, and radioactive particulates will be released form up to six
individual vents all within 300 feet of each other. For showing compliance with
10CFR20, calculations based on Equation 5.2-1 will be made once per week.
The source terms (Qj,) will be determined from the results of analysis of vent
particulate filters and charcoal canisters and vent flow rate. These source terms
include all gaseous releases from PINGP.
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5.2.3

Significant short-term BATCH RELEASES of long-lived radioactive particulates
and tritium will result from containment PURGES. Calculations will be made for
these releases separately to further assure compliance with 10CFR Part 20 prior
to release. These calculations will be used only to determine whether or not the
PURGE release will be allowed to occur. Source terms will be determined from
the results of isotopic analyses of samples from containment prior to release.
Equation 5.2.1 will be used in conjunction with the following relationship to
demonstrate that the BATCH RELEASE does not exceed the dose rate limit:

BL = 1500 - (Dy - Dy) (5.2-2)
where:
BL = limiting dose rate for the batch, mrem/yr;
Dy =  previous week’s dose rate from all continuous and
batch releases mrem/yr;
Dp =  previous week’s dose rate from all PURGE

releases mrem/yr.

Critical Receptor ldentification

Compliance with 10CFR20 radiation dose limits for individual MEMBERS OF
THE PUBLIC will be demonstrated by identifying critical receptor locations based
on 10CFR50 App I ALARA design objectives. Since the doses associated with
10CFR50 are more restrictive than the 10CFR20 limits, this method satisfies the
10CFR20 requirements.
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Gaseous Effluents - Compliance with 10CFR50

Doses resulting from the release of noble gases, radioiodines and particulates must be
calculated to show compliance with Appendix I of 10CFR50. The calculations will be
performed monthly for all gaseous effluents. '

The limits of 10CFRS0 are on a per reactor unit basis. The GASEOUS RADWASTE
TREATMENT SYSTEM and the auxiliary building at PINGP is shared by both reactor
units making it impossible to separate the releases of the two units. The releases that
can be separated by unit contribute a very small portion of the total gaseous releases
form PINGP. Therefore, for compliance with 10CFR50 the releases from both units will
be summed and the limits of Appendix I will be doubled.

Releases made via the shield building vents as a result of routine surveillance tests or
scheduled short term maintenance/work activities of 2 hours or less do not require the
sampling and analysis of shield building vent stack samples described in Table 3.1 for
the following reasons:

a. Shield building effluent particulates and iodines are filtered through a PAC
(Particulate Absolute Charcoal) system and the auxiliary building vent normal
ventilation has no filtration.

b. The lower limit of detection limits specified in Table 3.1 can not be obtained on all
the specified nuclides with normal sample flow and a sample duration of less than
2 hours.

c. Shield building vent releases are monitored via noble gas monitor.

d. Auxiliary building normal ventilation flow is higher than the special ventilation fans
that vent via the shield building vent stack.

Therefore, it is conservative to assume that the auxiliary building normal ventilation
system would continue to run during the testing/maintenance period. The surveillance
test or maintenance/work being performed should be evaluated to ensure the airborne
activity in the affected areas will not increase during the evolution. If this evaluation
indicates a possible increase in airborne effluents, or radiation monitors or continuous
air monitors in the affected buildings indicate higher than normal background airborne
activity before the evolution begins, the shield building vent stack sampled SHALL be
sampled and analyzed as described in Table 3.1.
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Since Sr-89 and Sr-90 concentrations are determined from composite samples, the
pre-release, weekly and monthly airborne dose calculations and comparisons to
quarterly and annual limits should be completed using the most recent available
composite sample results. The quarterly dose values and critical receptors reported to
the USNRC SHALL be calculated using the actual composite results. )

5.3.1 Noble Gas

A. Dose Equations

The air dose at the critical receptor due to noble gases released in gaseous
effluents is determined by Equations 5.3-1 and 5.3-2. The critical receptor
will be identified as described in Section 5.3.4.

For gamma radiation:

3.17x10°8 = M;

[ ®/Ql Qw + GIvAiv

< 10 mrad for any calendar quarter
< 20 mrad for any calendar year (5.3-1)

For beta radiation:

3.17x 108 = N;
i [ /Qv Qv + AAiv ]

< 20 mrad for any calendar quarter

< 40 mrad for any calendar year (5.3-2)
where:
M; = The air dose factor due to gamma emission for
each identified noble gas radionuclide i,
mrad/yr per uCi/m?3; (Table 5.4)
N; = The air dose factor due to beta emissions for

each identified noble gas radionuclide i,
mrad/yr per uCi/m3; (Table 5.4)
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Qv = the annual average relative concentration for areas

at or beyond the restricted area boundary for LONG-TERM
vent releases (greater than 500 hr/year), sec/m3

(Appendix A, Table A-4);

(/A

The relative concentration for areas at or beyond the

restricted area boundary for SHORT-TERM vent releases

(Appendix A, Table A-7);

(equal to or less than 500 hrs/year), sec/m3

Qiv = The total release of noble gas radionuclide i in gaseous
effluents for SHORT-TERM vent releases from both units
(equal to or less than 500 hrs/year), uCi;

Qy = the total release of noble gas radionuclide i in gaseous
effluents for LONG-TERM vent releases from both units

(greater than 500 hrs/yr), uCi;

3.17x10°8

the inverse of the number of seconds in a year.

Noble gases will be released from PINGP from up to six vents.

LONG-TERM %/Q’s were given in Appendix A. SHORT-TERM x/q’s were
calculated using the USNRC computer code “XOQDOQ" assuming 100 hours
per year SHORT TERM RELEASES and are given in Appendix A (Table A-7).
Values of M and N are taken directly from Reg Guide 1.109 and are given in

Table 5.4.

B. Cumulation of Doses

Doses calculated monthly will be summed for comparison with quarterly and
annual limits. The monthly results will be added to the doses calculated from
the other months in the quarter of interest and the year of interest and
compared to the limits given in Section 3.3. If these limits are exceeded, a
special report will be submitted to the USNRC. If twice the limits are
exceeded, a special report showing compliance with 40CFR190 will be

submitted.
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5.3.2 Radioiodine, Particulates, and Other Radionuclides

A. Dose Equations

The worst case dose to an individual from 1-131, 1-133, tritium, and
radioactive particulates with half-lives greater than eight days in gaseous
effluents released beyond the SITE BOUNDARY is determined by the
following expressions: '

During any calendar quarter or year -
3.17x10°8xZ2 Rijak (5.3-3)
ji W\Qiv + Wi Qiv

< 15 mrem (per quarter)
< 30 mrem (per calendar year)

where:

Qiv = release of radionuclide i for LONG-TERM vent releases from
both units (greater than 500 hrs/yr), uCi;

Qiv = release of radionuclide i for SHORT-TERM purge releases
from both units (equal to or less than 500 hrs/yr); uCi;

Wy = the dispersion parameter for estimating the dose to an
individual at the controlling location for LONG-TERM vent
releases (greater than 500 hrs/yr);

Wy = the dispersion parameter for estimating the dose to an
individual at the controlling location for SHORT-TERM vent
releases (equal to or less than 500 hrs/yr);

3.17x108 = the inverse of the number of seconds in a year;
Rijak = the dose factor for each identified radionuclide i,

pathway j, age group a, and organ k, m2 mrem/yr per
uCi/sec or mrem/yr per uCi/m3.
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The above equation will be applied to each combination of age group and
organ. Values of R, have been calculated using the methodology given in
NUREG-0133 and are given in Tables 5.5-1 through 5.5-19. Dose factors
for isotopes not listed will be determined in accordance with the methodology
in Appendix C. Equations 5.3-3 will be applied to a controlling location’
which will have one or more of the following: residence, vegetable garden
and milk animal. The selection of the actual receptor is discussed in Section
5.3.4. The source terms and dispersion parameters in Equation 5.3-3 are
obtained in the same manner as in Section 5.2. The W values are in terms
of x/Q(sec/m3) for the inhalation pathways and for tritium (Tables A-4 and
A-7) and in terms of D/Q(1/m?) for all other pathways (Tables A-5 and A-8).

Cumulation of Doses

Doses calculated monthly will be summed for comparison with quarterly and
annual limits. The monthly results should be added to the doses cumulated
from the other months in the quarter of interest and in the year of interest
and compared with the limits in Section 3.5. If these limits are exceeded, a
special report will be submitted to the USNRC. If twice the limits are
exceeded, a special report showing compliance with 40CFR190 will be
submitted.

5.3.3 Projection of Doses

Doses resulting from the release of gaseous effluents will be projected monthly.
The doses calculated for the present month will be used as the projected doses
unless information exists indicating that actual releases could differ significantly
in the next month. In this case the source terms wiil be adjusted to reflect this
information and the justification for the adjustment noted. If the projected
release of noble gases for the month exceeds 2 percent of the calendar year

limits of equation 5.3-1 or 5.3-2, additional waste gas treatment will be provided.

If the projected release of 1-131, 1-133, tritium, and radioactive particulates with
half-lives greater than 8 days exceeds 2 percent of the calendar year limit of
equation 5.3-3, operation of the ventilation exhaust treatment equipment is

required if not currently in use.
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5.3.4 Critical Receptor Identification

For compliance with 10CFR50 App I ALARA design objectives, two critical
receptor locations will be identified to demonstrate compliance with limits on
dose to air or individual MEMBERS OF THE PUBLIC in unrestricted areas from
plant effluents.

For noble gases the critical location will be based on the beta and gamma air
doses only. This location will be the offsite location with the highest long term
vent x/Q values given in Appendix A, Table A-3. This location will remain the
same unless meteorological data is reevaluated or the SITE BOUNDARY
changes.

The critical location for the 1-131, 1-133, tritium, and long-lived particulate
pathway will be selected once each year. The selection will follow the annual
land use census performed within 5 miles of the PINGP. Each of the following
locations will be evaluated as potential critical receptors.

1. Residence in each sector
2. Vegetable garden producing leafy green vegetables
3. All identified milk animal locations

Following the annual survey, doses will be calculated using Equation 5.3-3 for all
new identified receptors and those receptors whose characteristics have
changed significantly. The calculation will include appropriate information about
each new location. The dispersion parameters given in this manual should be
employed. The total releases reported for the previous calendar year should be
used as the source terms.

5.4 References

“NSP-Prairie Island Nuclear Generating Plant, Appendix I Analysis - Supplement No. 1
- Docket No. 50-282 and 50-306", Table 2.1-4.
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6.0 TOTAL DOSE FROM RADIOACTIVE RELEASES AND URANIUM FUEL SOURCES

SPECIFICATIONS

6.1 In accordance with T.S.6.5.D.10 the annual dose or dose commitment to any MEMBER l
OF THE PUBLIC due to releases of radioactivity and to radiation from URANIUM FUEL
CYCLE sources SHALL be limited to less than or equal to 25 mrems to the whole body

* or any organ, except the thyroid, which SHALL be limited to less than or equal to
75 mrems.

APPLICABILITY At all times.
ACTION

a. With the calculated dose from the release of radioactive materials in liquid or gaseous
effluents exceeding twice the limits of Specification 2.3.a, 2.3.b, 3.3.a, 3.3.b, 3.5.a, or
3.5.b, calculations SHALL be made including direct radiation contributions from the
reactor units (including outside storage tanks) to determine whether the above limits
have been exceeded. If such is the case, in lieu of a Licensee Event Report, prepare
and submit to the Commission within 30 days, a Special Report that includes the
following:

1. Defines the corrective action(s) to be taken to reduce subsequent releases to
prevent reoccurrence of exceeding the above limits.

2. Includes the schedule for achieving conformance with the above limits.

3. This special report as defined in 10CFR20.2203(a), SHALL include an analysis that
estimates the radiation exposure (dose) to a MEMBER OF THE PUBLIC from
uranium fuel sources, including all effluent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this report.

4. Describe levels of radiation and concentrations of radioactive material involved, and
cause of the exposure levels and concentrations.

5. If the estimated dose(s) exceed the above limits, and if the release condition
resulting in violation of 40 CFR Part 190 has not already been corrected, the special
report SHALL include a request for a variance in accordance with the provisions of
40 CFR Part 190. Submittal of the report is considered a timely request, and a
variance is granted until staff action on the request is compiete.
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SURVEILLANCE REQUIREMENTS

6.2 Cumulative dose contributions from liquid and gaseous effluents SHALL be determined
in accordance with Surveillance Requirements 2.4, 3.4, and 3.6, and in accordance with
the methodology and parameters in the ODCM. '

6.3 Gumulative dose contributions from direct radiation from the reactor units SHALL be
determined. This application is applicable only under conditions set forth in ACTION (a)
of Specification 6.1 above.
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7.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

MONITORING PROGRAM

SPECIFICATIONS

7.1

In accordance with T.S.6.5.A the Radiological Environmental Monitoring Program
* (REMP) SHALL be conducted as specified in Table 7.1.

APPLICABILITY At all times.

ACTION

a.

Whenever the Radiological Environmental Monitoring Program is not being conducted as
described in Table 7.1 the Annual Radiclogical Environmental Monitoring Report SHALL
include a description of the reasons for not conducting the program as required and the
plans for the prevention of a recurrence. Ve

Deviations are permitted from the required sampling schedule if samples are
unobtainable due to hazardous conditions, seasonable unavailability, or to malfunctions
of automatic sampling equipment. if the latter occurs, every effort SHALL be made to
complete corrective action prior to the end of the next sampling period. All deviations
from the sampling schedule SHALL be reported in the Annual Radiological
Environmental Monitoring Report.

With the level of radioactivity as the result of plant effluents in an environmental sampling
medium at a specified location exceeding the reporting levels of Table 7.2 when
averaged over any calendar quarter, in lieu of a Licensee Event Report, prepare and
submit to the Commission within 30 days from the end of the affected calendar quarter a
Special Report that includes the following:

1. Identifies the cause(s) for exceeding the limit(s).
2. Defines the corrective actions that have been taken to reduce radioactive effluents

so that the potential annual dose?! to a MEMBER OF THE PUBLIC is less than the
calendar year limits of Specifications 2.3, 3.3, or 3.5.

1 The Methodology and parameters used to estimate the potential annual dose to a member of the public SHALL be
indicated in the report.
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When more than one of the nuclides in Table 7.2 are detected in the sampling medium,
this report SHALL be submitted if:

concentration (1) concentration (2)
reporting level (1) reporting level (2)

When nuclides other than those in Table 7.2 are detected and are the result of plant
effluents, this report SHALL be submitted if the potential annual dose2 to a MEMBER
OF THE PUBLIC from all radionuclides is equal to or greater than the calendar year
limits of Specifications 2.3, 3.3, or 3.5. This report is not required if the measured level
of radioactivity was not the resuit of plant effluents; however, in such an event, the
condition SHALL be reported and described in the Annual Radiological Environmental
Monitoring Report.

d. Although deviations from the sampling schedule are permitted under Paragraph b.
above, whenever milk or leafy vegetation samples can no longer be obtained from the
designated sample locations required by Table 7.1, the Annual Radiological
Environmental Monitoring Report SHALL explain why the samples can no longer be
obtained and identify the new locations added to and deleted from the monitoring
program.

SURVEILLANCE REQUIREMENTS

7.2 The radiological environmental monitoring samples SHALL be collected pursuant to
Table 7.1 from the specific locations of the radiological environmental monitoring
sampling program described in the Radiation Protection Implementing Procedure
(RPIP) 4700, and SHALL be analyzed pursuant to the requirements of Table 7.1 and
the detection capabilities required by Table 7.3.

2 The methodology and parameters used to estimate the potential annual dose to a MEMBER OF THE PUBLIC
SHALL be indicated in this report.
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LAND USE CENSUS
SPECIFICATIONS
7.3 A Land Use Census SHALL be conducted and SHALL identify:

a. The location of the nearest milk animal, the nearest residence, and the nearest
garden of greater than 500 ft2 producing fresh leafy vegetation in each of the
16 meteorological sectors within a distance of 5 miles.

b. Fields or gardens of greater than 500 ft2 producing corn that are irrigated with water
taken from the Mississippi River between the plant and a point 5 miles downstream.

APPLICABILITY
At all times.
ACTION

a. With a Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment greater than the values currently being calculated in Specification 3.6, in
lieu of a Licensee Event Report, identify the new location(s) in the next Annual
Radiological Environmental Monitoring Report.

b. With the Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment (via the same exposure pathway) 20% greater than ata location from which
samples are currently being obtained in accordance with Specification 7.1, add the new
location(s) to the Radiological Environmental Monitoring Program within 30 days. The
sampling location(s) excluding the control station location, having a lower calculated
dose or dose commitment (via the same exposure pathway) may be deleted from this
monitoring program. Identify the new location(s) in the next Annual Radiological
Environmental Monitoring Report.

c. If fields or gardens larger than 500 ft2 producing corn are being irrigated with Mississippi
River water, appropriate samples SHALL be collected and analyzed per Table 7.1.
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SURVEILLANCE REQUIREMENTS

7.4 The Land Use Census SHALL be conducted at least once per 12 months between the
dates of May 1 and October 31 by door to door survey, aerial survey, or by consulting
local agricultural authorities or associations. A summary of the results of the land use
census SHALL be included in the Annual Radiological Environmental Monitoring
Report.

INTERLABORATORY COMPARISON PROGRAM

SPECIFICATIONS

7.5 An analysis SHALL be performed on radioactive materials, supplied by an NRC
approved crosscheck program. This program involves the analyses of samples
provided by a control laboratory as well as with other laboratories which receive
portions of the same samples. Media used in this program (air, milk, water, etc.)
SHALL be limited to those found in the radiation environmental monitoring program.

APPLICABILITY
At all times.
ACTION

a. When required analyses are not performed, corrective action SHALL be reported in the
Annual Radiological Environmental Monitoring Report.

SURVEILLANCE REQUIREMENTS

7.6 The summary results of analyses performed as part of the above required
Interlaboratory Comparison Program SHALL be included in the Annual Radiological
Environmental Monitoring Report.
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8.0 REPORTING REQUIREMENTS

8.1 Annual Radioactive Effluent Report

In accordance with T.S.6.6.C the Annual Radioactive Effluent Report covering the
operation of the units SHALL be submitted in accordance with 10CFR50.36A and
SHALL include:

1

a.

e.

The Annual Radioactive Effluent Report covering the operation of the plant during
the previous calendar year SHALL be submitted by May 15 of each calendar year
to the Administrator of the appropriate Regional NRC office or designee.

The Annual Radioactive Effluent Report SHALL include a summary of the
quantities of radioactive liquid and gaseous effluents released from the plant as
outlined in Appendix B of Regulatory Guide 1.21, Revision 1, June, 1974, with data
summarized on a quarterly basis. Inthe event that some results are not available
for inclusion with the report, the report SHALL be submitted noting and explaining
the reasons for the missing results. The missing data SHALL be submitted as
soon as possible in a supplementary report.

The Annual Radioactive Effluent Report SHALL include an assessment of the
radiation doses from radicactive effluents released from the plant during the
previous calendar year. The report SHALL also include an assessment of the
radiation doses from radioactive liquids and gaseous effluents to individuals due to
their activities inside the SITE BOUNDARY (Figures 3.1 and 3.2) during the report
period. All assumptions used in making these assessments (i.e., specific activity,
exposure time and location) SHALL be included in the report.

The Annual Radioactive Effluent Report SHALL include the following information
for solid waste shipped offsite during the report period.

1. Container volume,

2. Total curie quantity (specify whether determined by measurement or
estimate),

3. Principal radionuclides (specify whether determined by measurement or
estimate),

4. Type of waste (e.g., spent resin, compacted dry waste, evaporated bottoms),

5. Type of container (e.g., LSA, Type A, Type B, Large Quantity), and

6. Solidification agent (e.g., cement, urea formaldehyde).

The Annual Radioactive Effluent Report SHALL include ABNORMAL RELEASES
from the site of radioactive materials in gaseous and liquid effluents on a quarterly
basis.
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f. If the calculated dose from the release of radioactive materials in liquid or gaseous
effluents exceeds twice the limits of 10 CFR 50, Appendix I, the Annual Radioactive
Effluent Report SHALL. also include an assessment of radiation doses to the most
likely exposed MEMBER OF THE GENERAL PUBLIC from reactor releases and
other nearby uranium fuel cycle sources (including doses from primary effluent
pathways and direct radiation) for the previous 12 consecutive months to show
compliance with 40CFR190, Environmental Radiation Protection Standards for
Nuclear Power Operation.

g. The Annual Radioactive Effluent Report SHALL include a description (including
cause, response and prevention of reoccurrence) of occurrences when the
sampling frequency, minimum analysis frequency, or lower limit of detection
requirements specified in Tables 2.1 and 3.1 were exceeded.

h. The Annual Radioactive Effluent Report SHALL include a description of
occurrences when less than the minimum required radioactive liquid and/or
gaseous effluent monitoring instrumentation channels were operable as required in
Tables 2.2 and 3.2.

i.  The Annual Radioactive Effluent Report SHALL include a description of the
circumstances which caused the failure to complete the minimum sample and/or
analysis frequency required by Tables 2.1 and 3.1. The report SHALL include the
actions taken to restore the sampler, actions taken to prevent recurrence, and a
summary of the occurrences effect on the analysis validity.

j.  The Annual Radioactive Effluent Report SHALL include a description of the
circumstances which result in LLD’s higher than those listed in Tables 2.1 and 3.1.

k. The Annual Radioactive Effluent Report SHALL include an assessment of the
radiation doses from radioactive effluents released from the ISFSI during the
previous calendar year.

l. Licensee initiated changes to the ODCM SHALL be submitted to the NRC in the
form of a complete legible copy of the entire ODCM as a part of or concurrent with
the Annual Radioactive Effluent Report for the period of the report in which the
change in the ODCM was made. Each change SHALL be identified by markings in
the margin of the affected pages clearly indicating the area of the page that was
changed. The date (i.e., month and year) of the change SHALL be clearly
indicated on the Record of Revisions page.

m. The Annual Radioactive Effluent Report SHALL include description of changes to
the Process Control Program.
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8.2 Annual Radiological Environmental Monitoring Report

In accordance with T.5.6.6.B the Annual Radiological Environmental Monitoring Report |
covering the operation of the offsite monitoring program SHALL include: .

a. The Annual Radiological Environmental Monitoring Report covering the operation
of the plant during the previous calendar year SHALL be submitted by May 15 of
each year to the Administrator of the appropriate Regional NRC office or his
designee.

b. The Annual Radiological Environmental Monitoring Report SHALL include
summarized and tabulated results in the format of Regulatory Guide 4.8,
December 1975 of all radiological environmental samples taken during the report
period. In the event that some results are not available for inclusion with the report,
the report SHALL be submitted noting and explaining the reasons for the missing
results. The missing data SHALL be submitted as soon as possible in a
supplementary report.

¢. The Annual Radiological Environmental Monitoring Report SHALL include
summaries, interpretations, and an analysis of trends of the radiological
environmental surveillance activities for the report period, including a comparison
with preoperational studies, operational controls (as appropriate), and previous
environmental surveillance reports and an assessment of the observed impacts of
the plant operation on the environment. The report SHALL also include a summary
of the results of the land use census. If harmful effects or evidence of irreversible
damage are detected by the monitoring, the report SHALL provide an analysis of
the problem and a planned course of action to alleviate the problem.

d. The Annual Radiological Environmental Monitoring Report SHALL also include the
following: a summary description of the radiological environmental monitoring
program; a map of sampling locations within a distance of five miles keyed to a
table giving distances and directions from the reactor; and the resulits of licensee
participation in the Interlaboratory Comparison Program.

e. The Annual Radiological Environmental Monitoring Report SHALL include reasons
for all deviations from the REMP sampling program as specified in Table 7.1 and
plans for the prevention of a recurrence, if applicable.

f. The Annual Radiological Environmental Monitoring Report SHALL contain a
description of when and why milk or leafy vegetable samples specified in Table 7.1
cannot be obtained from the designated sample locations, and identify the new
locations added to and deleted from the monitoring program.
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g. lfthe level of radioactivity in an environmental sampling medium at a specified
location exceeds the reporting levels of Table 7.2 for the sample type specified in
Table 7.1 and is NOT the results of plant effluents, the condition SHALL be
reported in the Annual Radiological Environmental Monitoring Report.

h. A summary of the Interlaboratory Comparison Program SHALL be included in the
Annual Radiological Environmental Monitoring Report. If the required
Interlaboratory Comparison Program analyses are NOT performed, corrective
action SHALL be reported in the Annual Radiclogical Environmental Monitoring
Report

i. The Annual Radiological Environmental Monitoring Report SHALL NOT include the

Complete Analysis Data Tables. These contain the results of each sample analysis
and SHALL be maintained by the licensee.

8.3 Annual Summary of Meteorological Data

An annual summary of meteorological data SHALL be submitted, at the request of the
Commission, for the previous calendar year in the form of joint frequency distributions
of wind speed, wind direction, and atmospheric stability.
8.4 Record Retention
a. Records retained for Five Years:
1. Periodic checks, inspections, tests and calibrations of components and
systems as related to the specifications and treatment systems defined in the
ODCM.
2. Records of wind speed and direction.
b. The following records SHALL be retained for the Life of the Plant:
1. Liquid and airborne radioactive releases to the environment.

2. Off-site environmental monitoring surveys.

3. Records of reviews performed for changes made to the Offsite Dose
Calculation Manual.
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2.0 LIQUID EFFLUENTS
2.1/2.2 CONCENTRATION

This control is provided to ensure that the concentration of radioactive materials
released in liquid waste effluents from the site to UNRESTRICTED AREAS will be less
than the concentration levels specified in 10CFR20, Appendix B, Table ll, Column 2.
This limitation provides additional assurance that the levels of radioactive materials in
bodies of water outside the site will not result in exposures exceeding (1) the

Section II.A design objectives of Appendix I, 10CFR Part 50, and (2) the limits of
10CFR Part 20.1301(a)(1). The concentration limit for dissolved or entrained noble
gases is based upon the assumption that Xe-135 is the controlling radioisotope and its
MPC in air (submersion) was converted to an equivalent concentration in water using
the methods described in International Commission on Radioclogical Protection (ICRP)
Publication 2.

This control applies to the releases of radioactive materials in liquid effluents from all
units at the site.

Secondary condenser drains were not included in the routine sampling requirements of
Table 2.1. Operating experience has shown that the condenser activity during plant
transients normally consists of very low levels of tritium. Condensers are normally only
released directly to the environment during plant startups and shutdowns and these
volumes combined with the low levels of activity are insignificant when compared to the
waste tank activities. Condenser releases should be sampled and analyzed during a
significant plant event (i.e. steam generator tube rupture, or steam dump to the
condenser with a primary to secondary leak >725 gpd).

2.3/2.4 DOSE

Provided to implement the requirements of Sections II.A, Iil.A and IV.A of Appendix I,
10CFR Part 50. The Limiting Condition for Operation implements the guides set forth
in Section 11.A of Appendix I. The ACTION statements provide operating flexibility and
at the same time implement the guides set forth in Section IV.A of Appendix I to assure
that the releases of radioactive material in liquid effluents will be kept “as low as is
reasonably achievable”. Considering that the nearest drinking water supply using the
river for drinking water is more than 300 miles downstream, there is reasonable
assurance that the operatlon of the facility will not result in radioactive concentrations in
the drinking water that are in excess of the 40CFR141 requirements.
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2.5/2.6 LIQUID RADWASTE TREATMENT SYSTEMS

Provides assurance that the liquid radwaste treatment system will be available for use
whenever liquid effluents require treatment prior to release to the environment. The
requirements that appropriate portions of this system be used when specified provides
assurance that the releases of radioactive materials in liquid effluents be kept “as low
as reasonably achievable”. This control implements the requirements of 10CFR Part
50.36a, General Design Criterion 60 of Appendix A to 10CFR Part 50 and the design
objective given in Section I1.D of Appendix I to 10CFR Part 50. The limits governing
the use of appropriate portions of the liquid radwaste system were specified as a
suitable fraction of the guide set forth in Section II.A of Appendix I, 10CFR Part 50, for
liquid effluents.

The liquid radwaste treatment system is shared by both units. It is not practical to
determine the contribution from each unit to liquid radwaste releases. For this reason,
liquid radwaste releases will be allocated equally to each unit.

2.7/2.8 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent monitoring instrumentation is provided to monitor and
control, as applicable, the releases of radicactive materials in liquid effluents during
actual or potential releases of liquid effluents. The Alarm/Trip Setpoint for these
instruments SHALL be calculated and adjusted in accordance with the methodologies
and parameters in the ODCM to ensure that the alarm/trip will occur prior to exceeding
the limits of 10CFR Part 20. The OPERABILITY and use of this instrumentation is
consistent with the requirements of General Design Criteria 60, 63, and 64 of Appendix
A to 10CFR Part 50.

2.9/2.10 LIQUID STORAGE TANKS

Restricting the quantities of radioactive material contained in the specified tanks
provides assurance that in the event of an uncontrolled release of the contents of the
tank, the resulting concentrations would be less than the limits of 10CFR Part 20,
Appendix B, Table Il, Column 2, in an UNRESTRICTED AREA.
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3.0 GASEQUS EFFLUENTS

3.1/3.2 DOSE RATE

This control is provided to ensure that the dose rate at any time at the SITE
BOUNDARY from gaseous effluents from all units on the site will be within the annual
dose limits of 10CFR Part 20 for UNRESTRICTED AREAS. The annual dose limits are
* the doses associated with the concentrations of 10CFR 20, Appendix B, Table I, -
Column 1. These limits provide reasonable assurance that the radioactive material
discharged in gaseous effluents will not result in the exposure of an individual in an
UNRESTRICTED AREA to annual average concentrations exceeding limits specified in
Appendix B, Table Il of 10CFR Part 20. For individuals who may at times be within the
SITE BOUNDARY, the occupancy of the individual will be sufficiently low to compensate
for any increase in the atmospheric diffusion factor above that for the SITE
BOUNDARY. The specified release rate limits restrict, at all times, the corresponding
gamma and beta dose rates above background to an individual at or beyond the SITE
BOUNDARY to less than or equal to 500 mrem/year to the total body or to less than or
equal to 3000 mrem/year to the skin. These release rate limits also restrict, at all times,
the corresponding thyroid dose rate above background to less than or equal to
1500 mrem/year at or beyond the SITE BOUNDARY.

This control applies to the release of radioactive materials in gaseous effluent from all
units at the site.

3.3/3.4 DOSE FROM NOBLE GAS

This control is provided to implement the requirements of Sections I1.B, Ill.A and IV.A of
Appendix I, 10CFR Part 50. The Limiting Conditions for Operation implement the
guides set forth in Section 11.B of Appendix I. The ACTION statement provides the
required operating flexibility and at the same time implements the guides set forth in
Section IV.A of Appendix I to assure that the release of radioactive material in gaseous
effluents will be kept “as low as reasonably achievable”.
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3.5/3.6 DOSE FROM IODINE 131, IODINE 133, TRITIUM & PARTICULATES

Implements the requirements of Section 11.C, Ill.A and IV.A of Appendix I,

10CFR Part 50. The Limiting Conditions for Operation are the guides set forth in
Section 11.C of Appendix I. The ACTIONS statement provides the required operating
flexibility and at the same time implements the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive materials in gaseous effluents will
be kept “as low as reasonable achievable”. The release rate specifications for 1-131,
1-133, tritium and radioactive particulates with half-lives greater than eight days are
dependent.on the existing radionuclide pathways to MEMBERS OF THE PUBLIC in the
UNRESTRICTED AREA, using child dose conversion factors. The pathways which are
examined in the development of these calculations are: 1) individual inhalation of
airborne radionuclides, 2) deposition of radionuclides onto green leafy vegetation with
subsequent consumption by man, 3) deposition onto grassy areas where milk animals
and meat producing animals graze with consumption of the milk and meat by man, and
4) deposition on the ground with subsequent exposure of man.

3.7/3.8 GASEOUS RADWASTE TREATMENT SYSTEMS

This control provides assurance that the Waste Gas Treatment System and the
VENTILATION EXHAUST TREATMENT SYSTEMS will be available for use whenever
gaseous wastes are released to the environment. The requirement that the appropriate
portions of the Waste Gas Treatment System be used when specified provides
reasonable assurance that the releases of radioactive materials in gaseous effluents
will be kept “as low as reasonably achievable”. This specification implements the
requirements of 10CFR 50.36a, General Design Criterion 60 of Appendix A to

10CFR Part 50, and the design objective given in Section I1.D of Appendix I to

10CFR Part 50. The specified limits governing the use of appropriate portions of the
systems were specified as a suitable fraction of the guide set forth in Sections i1.B and
Il.C of Appendix I, 10CFR Part 50, for gaseous effluents.

The Waste Gas Treatment System, containment purge release vent, and spent fuel
pool are shared by both units. Experience has also shown that contributions from both
units are released from each auxiliary building vent. For these reasons, it is not
practical to allocate releases to a specific unit. All releases will be allocated equally in
determining conformance to the design objectives of 10CFR Part 50, Appendix I.

Restricting the quantities of radioactivity which can be stored in one decay tank
provides assurance that in the event of an uncontrolled release of the tank’s contents,
the resulting total body exposure to an individual at the nearest EXCLUSION AREA
BOUNDARY will not exceed 0.5 rem.
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The cooling towers at Prairie Island are located to the south of the plant and are within
500 to 2000 feet from the point of release. At low wind velocities (below 10 mph) the
gaseous activity released from the gaseous radwaste system could be at or near
ground level near the cooling towers and remain long enough to be drawn into the
circulating water in the tower. This control minimizes the possibility of releases of
gaseous effluents from entering the river from cooling tower scrubbing. '

* 3.9/3.10 EXPLOSIVE GAS MONITORING INSTRUMENTATION

To ensure the concentration of potentially explosive gas mixtures contained in the
waste gas treatment system is maintained below the flammability limits of hydrogen and
oxygen. Automatic control features are included in the system to prevent the hydrogen
and oxygen concentrations from reaching these flammability limits. Maintaining the
concentrations below the flammability limit provides assurance that the releases of
radioactive materials will be controlled in conformance with the requirements of General
Design Criterion 60 of Appendix A to 10CFR Part 50.

The waste gas treatment system is a pressurized system with two potential sources of
oxygen: 1) oxygen added for recombiner operation, and 2) placing tanks vented for
maintenance back on the system. The system is operated with flow through the
recombiners and with excess hydrogen in the system. By verifying that oxygen is less
than or equal to 2% at the recombiner outlet, there will be no explosive mixtures in the
system. Waste gas system oxygen is monitored by the two recombiner oxygen
analyzers and the 121 gas analyzer. The 121 gas analyzer only monitors the low level
loop of the waste gas system. If the required gas analyzers are not operable, the
oxygen to the recombiner will be isolated to prevent oxygen from entering the system
from this source. Tanks that may undergo maintenance are normally purged with
nitrogen before placing them in service to eliminate this as a source of oxygen.

3.11/3.12 RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION

The radioactive gaseous effluent monitoring instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in gaseous effluents during
actual or potential releases of gaseous effluents. The Alarm/Trip Setpoint for these
instruments SHALL be calculated and adjusted in accordance with the methodologies
and parameters in the ODCM to ensure that the alarm/trip will occur prior to exceeding
the limits of 10CFR Part 20. The OPERABILITY and use of this instrumentation is
consistent with the requirements of General Design Criteria 60, 63, and 64 of Appendix
A to 10CFR Part 50.
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6.0 TOTAL DOSE

7.0

This control is provided to meet the dose limitations of 10CFR Part 190 that have been
incorporated into 10CFR 20 by FR 18525. The control requires the preparation and
submittal of a Special Report whenever the calculated doses due to releases of
radioactivity and to radiation from uranium fuel cycle sources exceed 25 mrems to the
whole body or to any organ, except the thyroid, which SHALL be limited to less than or
equal to 75 mrems. For sites containing up to four reactors, it is highly unlikely that the
resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limits of

40CFR Part 190 if the individual reactors remain within twice the dose design objectives
of Appendix I, and if direct radiation doses from the units (including outside storage
tanks, etc.) are kept small. The Special Report will describe a course of action that
should result in the limitation of the annual dose to a MEMBER OF THE PUBLIC to
within 40CFR Part 190 limits. For the purposes of the Special Report, it may be
assumed that the dose commitment to the MEMBER OF THE PUBLIC from other
uranium fuel cycle sources is negligible, with the exception that dose contributions from
other nuclear fuel cycle facilities at the same site or within a racdius of 8 km must be
considered. If the dose to any MEMBER OF THE PUBLIC is estimated to exceed the
requirements of 40CFR Part 190, the Special Report with a request for a variance
(provided the release conditions resulting in violation of 40CFR Part 190 have not
already been corrected), in accordance with the provisions of 40CFR 190.11 &

10CFR 20.405¢, is considered to be a timely request and fulfills the requirements of
40CFR Part 190 until NRC staff action is completed. The variance only relates to the
limits of 40CFR Part 190, and dose not apply in any way to the other requirements for
dose limitation of 10CFR Part 20, as addressed in Specification 2.1 and 3.1. An
individual is not considered a MEMBER OF THE PUBLIC during any period in which
he/she is engaged in carrying out any operation that is part of the nuclear fuel cycle.

RADIOLOGICAL ENVIRONMENTAL MONITORING

7.1/7.2 MONITORING PROGRAM

Provides measurements of radiation and radioactive materials in those exposure
pathways and for those radionuclides which lead to the highest potential radiation
exposures of individuals resulting from the plant operation. This program thereby
supplements the radiological effluent monitoring by verifying that the measurable
concentrations of radioactive materials and levels are not higher than expected in the
bases of the effluent measurements and modeling of the environmental exposure
pathways.

The detection capabilities required by Table 7.1 are state-of-the art for routine
environmental measurements in industrial laboratories and the LLDs for drinking water
meet the requirement of 40CFR Part 141.
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7.3/7.4 LAND USE CENSUS

This control is provided to ensure that changes in the use of off site areas are identified
and that modifications to the monitoring program are made if required by the results of
the census. The best survey information from door-to-door, aerial or consulting with
local agricuitural authorities SHALL be used. This census satisfies the requirements of
Section IV.B.3 of Appendix I to 10CFR Part 50. Restricting the census to gardens of

* greater than 500 square feet provides assurance that significant exposure pathways via
leafy vegetables will be identified and monitored since a garden of this size is the
minimum required to produce the quantity (26 kg/year) of leafy vegetables assumed in
Regulatory Guide 1.109 for consumption by a child. To determine this minimum garden
size, the following assumptions were used: 1) that 20% of the garden was used for
growing broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a
vegetation yield of 2 kg/square meter.

7.5/7.6 INTERLABORATORY COMPARISON PROGRAM

The requirement for participation in an interlaboratory comparison program is provided
to ensure that independent checks on the precision and accuracy of the measurements
of radioactive material in environmental sample matrices are performed as part of a
quality assurance program for environmental monitoring in order to demonstrate that
the results are reasonably valid.



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES

o= | TImLE: NUMBER: Ha
OFFSITE DOSE CALCULATION

MANUAL (ODCM) REV: 15

Page 78 of 223

THIS PAGE IS LEFT INTENTIONALLY BLANK



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
UL | TITLE: NUMBER: Ha
OFFSITE DOSE CALCULATION
MANUAL (ODCM) - REV: 15
Page 79 of 223
TABLE 1.1 - OPERATIONAL MODES
REACTOR
%RATED AVERAGE VESSEL HEAD
REACTIVITY THERMAL COOLANT CLOSURE BOLTS
MODE . TITLE CONDITION POWER TEMPERATURE FULLY TENSIONED
1 POWER OPERATION Critical > 2% NA YES
2 HOT STANDBY** Critical <2% NA YES
3 HOT SHUTDOWN** Subcritical NA > 350°F YES
4 INTERMEDIATE Subcritical NA < 350°F YES
SHUTDOWN** > 200°F
5 COLD SHUTDOWN Subcritical NA < 200°F YES
6 REFUELING NA* NA NA NO
*  Boron concentration of the reactor coolant system and the refueling cavity sufficient to ensure that the
more restrictive of the following conditions is met:
a. Ko< 0.95, or
b. Boron concentration > 2000 ppm.
ok

Prairie Island specific MODE title, not consistent with Standard Technical Specification MODE titles.
MODE numbers are consistent with Standard Technical Specification MODE numbers.
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TABLE 2.1 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

T: Sampling | - Minimum | Type of Activity | Lower Limit of
L Frequency... | . . Analysis Analysis . | Detection (LLD)
S +. | Frequency i (uCi/rnl)a d
Batch Releases9: Each Batch Each Batch Principal Gamma 5x 107
Waste Tanks (Prior to (Prior to Emitters®
Release) Release) [-131 1x10°6
One Batch One Batch Dissolved and 1x10-5
Each Month Each Month Entrained Gases
Each Batch Monthly H-3 1x1075
Composite? Gross alpha 1x10°7
Each Batch Quarterly Sr-89, Sr-90 5x 1078
Composite® Fe-55 1x107%
Continuous Release®: Continuousj h k Weekly Principal Gamma 5x 1077
Turbine Building Compositef Emitters®
Sumps I-131 1x10-6
Weekly Grab Each Sample Dissolved and 1x10°°
Sample Entrained Gases
Continuous; k Monthly H-3 1x10°
Composite Gross Alpha 1x10°7
Continuous; Quarterly Sr-89, Sr-90 5x10°8
Compositef Fe-55 1x10°8
Continuous Release®: Weekly Grab Each Sample Principal Gamma 5x1077
Steam Generator Sample During Composite? Emitters®
Blowdown Releases! 1-131 1x107°
Grab Sample Each Sample Dissolved and 1x10-°
Each Month Entrained Gases
During Releases
Weekly Grab Monthly H-3 1x10°°
Sample During CompositeP
Releases'
Gross Alpha 1x10°7
Weekly Grab Quarterly Sr-89, Sr-90 5x 108
Sample During Composite?
Releases'
Fe-55 1x10-°




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
ST et TITLE: NUMBER: Ha
OFFSITE DOSE CALCULATION
MANUAL (ODCM) REV: 15

Page 82 of 223

TABLE 2.1 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

[CONT’D]
TABLE NOTATIONS

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

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

LLD =

where:

LLD

Sp

At

4.66s}

E.-V. 222x108.Y. exp (-AAT)

1l

the “a priori” lower limit of detection (microCurie per unit mass or
volume),

the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (counts per minute),

the counting efficiency (counts per disintegration),

the sample size (units of mass or volume),

the number of disintegrations per minute per microCurie,
the fractional radiochemical yield, when applicable,

the radioactive decay constant for the particular radionuclide (sec™1),
and

the elapsed time between the midpoint of sample collection and the
time of counting (sec).

Typical values of E, V, Y, and At should be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an a posteriori (after the
fact) limit for a particular measurement.
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TABLE 2.1 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM |
[CONT’D]

TABLE NOTATIONS [CONT’D

b. A composite sample is one in which the quantity of liquid sampled is proportional to the
guantity of liquid waste discharge and in which the method of sampling employed results
in a specimen which is representative of the liquids released.

c. The principal gamma emitters for which the LLD specification will apply are exclusively
the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134,
Cs-137, Ce-141, and Ce-144. This list does not mean that only the nuclides are to be
detected and reported. Other peaks which are measurable and identifiable, together with
the above nuclides, SHALL also be identified and reported.

d. Nuclides which are below the LLD for the analyses should not be reported as being
present at the LLD level. When unusual circumstances result in LLDs higher than’
required, the reasons SHALL be documented in the Annual Radioactive Effluent Report.

e. A CONTINUOUS RELEASE is the discharge of liquid wastes of a non-discrete volume;
e.g., from a volume of system that has an input flow during the continuous release.

f. To be representative of the quantities and concentrations of radioactive materials in liquid
effluents, samples SHALL be collected continuously in proportion to the rate of flow of the
effluent stream. Prior to analyses, all samples taken for the composite SHALL be
thoroughly mixed in order for the composite sample to be representative of the effluent
release.

g. A BATCH RELEASE is the discharge of liquid wastes of a discrete volume. Prior to
sampling for analyses, each batch SHALL be isolated, and then thoroughly mixed to
assure representative sampling.

h. Daily grab samples from the turbine building sumps SHALL be collected and analyzed for
principal gamma emitters, including I-131, whenever primary to secondary leakage
exceeds 150 gpd in any steam generator. This sampling is provided in lieu of continuous
monitoring with automatic isolation.

i. Grab samples SHALL be collected at least once per 12 hours when steam generator
blowdown releases are being made and the specific activity of the secondary coolant is
>0.01 uCi/gram DOSE EQUIVALENT I-131 or primary to secondary leakage exceeds
150 gpd.
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TABLE 2.1 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
[CONT’D]

TABLE NOTATIONS [CONT’D]

A continuous sample is one in which the sampling media is in place at all times during the
release period, with the exception of periods necessary to change sampling media and
scheduled short term equipment maintenance. If the sample media is not in place during
the entire release period, an explanation of the occurrence, actions taken to restore the
sampler and to prevent recurrence, and a summary description to explain the
occurrence’s effect on the analysis validity SHALL be included in the Annual Radioactive
Effluent Report.

Continuous samples of the Turbine Building Sumps are collected via on-line composite
samplers. These samplers function on timers and collect a predetermined volume of
effluent whenever the TBS pumps are in operation. Samples from these compositors are
collected daily and saved for the preparation of a weekly composite prepared utilizing
volumes proportional to the sample volumes collected daily by the compositor. If the use
of a submersible pump is necessary to maintain sump level, that pump should be
positioned above the normal TBS pump controlling level and include a timer to allow the
calculation of the additional release volume.
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TABLE 2.2 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
MINIMUM
CHANNELS )
INSTRUMENT OPERABLE APPLICABILITY ACTION
. Gross Radioactivity Monitors Providing
Autqgmatic Termination of Release
a. Liquid RadwasteEffluent Line 1 During releases 1
b. Steam Generator Blowdown 1/Unit During releases 2
Effluent Line
. Flow Rate Measurement Devices
a. Liquid RadwasteEffluent Line 1 During releases 4
requiring throttling
of flow
b. Steam Generator Blowdown Flow 1/Gen During releases 4
. Continuous Composite Samplers
a. Each Turbine Building Sump 1/Unit During releases 3
Effluent Line
. Discharge Canal Monitor 1 At all times 6
. Tank Level Monitor
a. Condensate Storage Tanks 1/Unit When tanks are 5
in use
b. Temporary Outdoor Tanks Holding 1/Tank When tanks are 5
Radioactive Liquid in use
. Discharge Canal Flow System (Daily NA At all times

determination and following changes
in flow)
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TABLE 2.2 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

ACTION 1

ACTION 2

ACTION 3

ACTION 4

ACTION 5

ACTION 6

[CONT'D]
TABLE NOTATIONS

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases may continue for up to
14 days provided that prior to each release:

a. At least two independent samples are analyzed in accordance with
Specification 2.2.1, and

b. At least two technically qualified members of the Facility Staff independently
verify the release rate calculations and discharge line valving.

Otherwise, suspend release of radioactive effluents via this pathway.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may continue
for up to 30 days provided grab samples are analyzed for gross radioactivity
(beta or gamma) at a limit of detection of at least 10-7 uCi/gram:

1. At least once per 12 hours when the specific activity of the secondary coolant
is >0.01 uCi/gram DOSE EQUIVALENT I-131, or

2. At least once per 24 hours when the specific activity of the secondary coolant
is <0.01 uCi/gram DOSE EQUIVALENT |-131.

With the numbers of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may

continue for up to 30 days provided that, at least once per 12 hours, grab samples
are collected and saved for weekly composition and analysis in accordance with
Table 2.1.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may continue
for up to 30 days provided the flow rate is estimated at least once per 4 hours
during actual releases. Pump curves may be used to estimate flow.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, liquid additions to the tank may continue for up
to 30 days provided the tank liquid level is estimated during all liquid additions.

With the numbers of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may

continue for up to 30 days provided that, at least once per 12 hours, grab samples
are collected and analyzed for gamma emitters.
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TABLE 2.3 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS
CHANNEL SOURCE | FUNCTIONAL |~ ... =0 oo
R CHECK . CHECK - |++* TEST = | CALIBRATION
... Anstrument. . . | Frequency (4) - | Frequency | Frequency Frequency '
Liquid Radwaste Effluent Daily during Prior to each Quarterly(!) At least once every
Line Gross Radioactivity releases release 18 months®)
Monitor
Liquid Radwaste Effluent Daily during ——— -——— At least once every
Line Flow Instrument releases 18 months
Steam Generator Blowdown Daily during Monthly Quarterly( At least once every
Gross Radioactivity Monitors releases 18 months®
Steam Generator Blowdown Daily during ——— ———- At least once every
Flow releases 18 months -
Turbine Building Sump Daily during ———- ———- —--
Continuous Composite releases
Samplers (Includes sample
volume check)
Discharge Canal Monitor Daily during Monthly Quarterly@ At least once every
releases 18 months®)
Discharge Canal Daily during ——— ———- At least once every
Flow Instruments releases 18 months
Condensate Storage Tank Daily -——- Quarterly At least once every
Level Monitors 18 months
Level Monitors for Daily when in use -——- Quarterly when | At least once every
Temporary Outdoor Tanks in use 18 months when in
Holding Radioactive Liquid use
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TABLE 2.3 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS [CONT’D] ’

TABLE NOTATIONS

1. The CHANNEL FUNCTIONAL TEST SHALL also demonstrate that automatic isolation of
thist pathway and control room annunciation occurs if any of the following conditions
exists:

a. Instrument indicates measured levels above the alarm/trip setpoint.
b. Circuit failure (if provided).
c. Instrument indicates a downscale failure (if provided).

d. Instrument controls not set in operate mode (if provided).

2. The CHANNEL FUNCTIONAL TEST SHALL also demonstrate that alarm annunciation
occurs if any of the following conditions exists:

a. Instrument indicates measured levels above the alarm/trip setpoint.
b. Circuit failure (if provided).

c. Instrument indicates a downscale failure (if provided).

d. Instrument controls not set in operate mode (if provided).

3. The initial CHANNEL CALIBRATION SHALL be performed using one or more of the
reference standards certified by the National Institute of Standards and Technology or
using sources traceable to NIST standards. These standards SHALL permit calibrating
the system over its intended range of energy and measurement range. For subsequent
CHANNEL CALIBRATIONS, sources that have been related to the initial calibration
SHALL be used.

4. The CHANNEL CHECK SHALL consist of verifying indication of flow during periods of
release. A CHANNEL CHECK SHALL be made at least once daily on any day on which
continuous, periodic, or batch releases are made.
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TABLE 3.1 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

| Minimum | Type of Activity, |Lower Limit21 |
~ Analysis | . Analysi: ~.of Detection
L CEe Frequency | =& 000 | (LLD)(uCi/ml)
CONTINUOUS RELEASE Weekly Principal Gamma 1x10™4
Points: Gas Grab Sample Emitters ©
* 8P T Weekly © 1-131, 1-133 1x10-12
Plant Vents: Continuous Charcoal
Sample
Unit 1 Aux Bldg. 9.Lh 1 Weekly ¢ | Principal Gamma 1x10-M
Unit 2 Aux Bldg. Continuous Particulate Emitters ©
Radwaste Bldg. Sample
Spent Fuel Pool g.Lh 1 Monthly H-3 1x1078
Unit 1 Shield Bldg. Continuous Silica Gel
Unit 2 Shield Bldg. Sample
gL h Each Gross Alpha 1x10°"
Continuous Particulate
Sample
9.0 Quarterly 9 Sr-89, Sr-90 1x 101
Continuous Particulate
Composite
9 | Noble Gas Noble Gases, 1x10°4
Continuous Monitor Gross beta and
gamma
Atmospheric Steam Daily !
Releases K Grab Sample Each Principal Gamma
During Release Sample Emitters © 5x 1077
I-131,1-133 1x1076
Daily !
Grab Sample Monthly !
During Release Composite H-3 1x105
Gross Alpha 1x10°7
Daily ! Quarterly ! Sr-89, Sr-90 5x 1078
Grab Sample Composite
During Release
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TABLE 3.1 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

[CONT’D]
Gaseous Release Type ::|'::. Sampling- | Minimum_. _Type of Activity }Lower Limitaf-
Frequency 1 Analys1s AnalyS|s - f.of Detectlon
: | Frequency. | o (LLD)YuCi/mI)
m Gas Grab Sample Each Pnncxpal Gamma 1x10°4
Containmertt Purge Prior to each Purge Sample Emitters ©
(Prior to
Release)
Grab & hm Each H-3 1x10°°
Prior to Release Sample
and Continuous
Grab ghm Charcoal [-131, 1-133 1x10712
Prior to Release Sample
and Continuous
Grab 9N m Particulate | Principal Gamma 1x 101
Prior to Release Sample Emitters €
and Continuous
Grab 9h.m Each Gross Alpha 1x10-M
Prior to Release Particulate
and Continuous Sample
Grab oh.m Quarterly 9 Sr-89, Sr-90 1x 101
Prior to Release Particulate
and Continuous Composite
Waste Gas Gas Grab Sample Each Principal Gamma 1x104
Storage Tanks Prior to each Sample Emitters ©
Release (Prior to
Release)
Grab Sample Each H-3 1x10°6
Prior to each Sample
Release (Prior to
Release)
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TABLE 3.1 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAMI
[CONT’D]
TABLE NOTATIONS

a. The LLD is defined, for purposes of these controls, as the smallest 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.

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

(LD = 4,66 s
TE -V -222 x 108 - Y - exp (—AAt)
where:
LLD = the “a priori” lower limit of detection (microCurie per unit mass or
volume.
Sh = the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (counts per minute).
E = the counting efficiency (counts per disintegration),
\Y = the sample size (units of mass or volume),
222x108 = the number of disintegrations per minute per microCurie,
Y = the fractional radiochemical yield, when applicable,
A = the radioactive decay constant for the particular radionuclide
(sec-1), and
At = the elapsed time between the midpoint of sample collection and

the time of counting (sec).
Typical values of E, V, Y, and At should be used in the calculation.

[t should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an a posteriori (after the
fact) limit for a particular measurement.
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TABLE 3.1 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
[CONT’D]
TABLE NOTATIONS [cont’d]

b. Grab samples taken at the ventilation exhausts are generally below minimum detectable
levels for most nuclides with existing analytical equipment. If this is the case, PWR GALE
Code noble gas isotopic ratios may be assumed.

c. With >1 uCi/gm DOSE EQUIVALENT [-131 in either Unit 1 or Unit 2 reactor coolant
system, the iodine and particulate collection devices for all release points SHALL be
removed and analyzed daily until it is shown that a pattern exists which can be used to
predict the release rate. Sampling may then revert to weekly. When samples collected
for one day are analyzed, the corresponding LLD’s may be increased by a factor of 10.
Samples SHALL be analyzed within 48 hours after removal.

d. To be representative of the average quantities and concentrations of radioactive materials
in particulate form in gaseous effluents, samples should be collected in proportion to the
rate of flow of the effluent streams.

e. The principal gamma emitters for which the LLD control applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for noble gas
analysis and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-144 in iodine and particulate analysis. This list does not mean that only these
nuclides are to be considered. Other gamma peaks that are identifiable, together with
those of the above nuclides, SHALL also be detected and reported.

f. Nuclides which are below the LLD for analyses should not be reported as being present
at the LLD level for that nuclide. When unusual circumstances result in LLD’s higher than
reported, the reasons SHALL be documented in the Annual Radioactive Effluent Report.

g. For continuous samples, the ratio of the sample flow rate to the samples stream flow rate
SHALL be known for the time period sampled (Conservative assumptions may be used).
Design flow rates may be used for building exhaust vent flow rates.

h. A continuous sample is one in which the sampling media is in place at all times during the
release period, with the exception of periods necessary to change sampling media and
scheduled short term equipment maintenance of two hours or less. If the sample media
is not in place during the entire release period (except as described above), an
explanation of the occurrence, actions taken to restore the sampler and to prevent
reoccurrence, and a summary description to explain the occurrence’s effect on the
analysis validity SHALL be included in the Annual Radioactive Effluent Report.
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TABLE 3.1 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
[CONT’D]
TABLE NOTATIONS [cont’d]

i. Releases are made via the shield building vents only during PURGING, or operation of
special ventilation systems. When ventilation fans in any vent path are not in service for
the entire sample period, in lieu of weekly removal and analysis of iodine and particulate
collection devices, these devices may be removed and analyzed following each release
provided that the release lasts less than one week. Releases made via the plant
ventilation paths as a result of routine surveillance tests, operational testing or scheduled
short term maintenance activities of 2 hours or less do not require special sampling and
analysis provided that plant conditions do not indicate the completion of these activities
would cause an increase in the release of activity. Removal and analysis of collection
devices is not required if releases are not being made.

j. Grab samples for atmospheric steam releases are representative liquid grab samples
from the respective steam generator.

k. Atmospheric steam releases are the timed releases of steam from the steam generators
to the atmosphere via either the power operated reliefs, steam dump valves or flash tank
vents. It does not include steam dumped via the condenser.

I. A composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of steam released and in which the method of sampling employed results in a
specimen which is representative of the total steam released form the respective steam
generator.

m. Containment Purges includes PURGE releases with either the Inservice Purge or
Containment Purge Fans and also VENTING of containment utilizing the Post Loca Vent
System. When the release is completed via the Post Loca Vent, the pre-release tritium,
particulate and charcoal samples should be used for all analyses, and continuous
samples collected during the release are not required. During Cold Shutdown periods,
the availability of ventilation systems and the position of containment air-lock doors may
require that portions of the required samples be collected with installed continuous
monitors or portable sampling equipment.
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TABLE 3.2 - RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

1. Waste Gas Holdup System Explosive

INSTRUMENT

Gas (Oxygen) Monitors
2. Effluent Release Points

a
b.
c

d.

Unit 1 Aux Bldg.
Unit 2 Aux Bldg.
Rad Waste Bldg.
Spent Fuel Pool
Unit 1 Shield Bldg.
Unit 2 Shield Bldg.

Noble Gas Activity Monitor*

lodine Sampler Cartridge
Particulate Sampler Filter
Sampler Flow Integrator

3. Air Ejector Noble Gas Monitors
(Each Unit)

MINIMUM
CHANNELS
OPERABLE

APPLICABILITY ACTION

-t md ek ok mdh

2

During system 2
operation

During releases 4,
During releases
During releases
During releases

During power op-
eration

N - W W W,

* Noble gas activity monitors providing automatic termination of releases
(except the Radwaste Building which has no automatic isolation function).
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TABLE 3.2 - RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

ACTION 1

ACTION 2

ACTION 3

ACTION 4

ACTION 5

ACTION 6

ACTION 7

[CONT’D]
TABLE NOTATIONS

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may continue
for up to 30 days provided the flow rate is estimated at least once per 12 hours.

Otherwise, suspend release of radioactive effluents via this pathway.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, operating of this system may continue for up to
14 days. With two channels inoperable, manually isolate the oxygen addition line.

With the numbers of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may

continue for up to 30 days provided samples are collected with auxiliary sampling
equipment as required in Table 3.1.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, effluent releases via this pathway may
continue for up to 30 days provided grab samples are taken at least once per
12 hours and these samples are analyzed for gross activity within 24 hours.

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, immediately suspend Purging of radioactive
effluents via this pathway during periods when containment integrity is required or
the primary system is initially opened to the atmosphere. (applicable to Reactor
Building Vents)

With the number of channels Operable less than required by the Minimum
Channels Operable requirement, air ejector operation may continue for up to 30
days provided grab samples are taken at least once per 24 hours and these
samples are analyzed for gross activity within 24 hours.

With the number of channels operable less than required by the Minimum
Channels operable requirement, the contents of the waste gas decay tanks may be
released to the environment for up to 14 days provided that prior to initiating the
release:

a. Atleast two independent samples of the tank’s contents are analyzed, and

b. At least two technically qualified members of the Facility Staff independently
verify the release rate calculations and discharge valve lineup;

Otherwise, suspend release of radioactive effluents via this pathway
(applicable to Unit 2 Auxiliary Building Vent).
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TABLE 3.3 - RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

- CHANNEL | SOURCE. | FUNCTIONAL T :
S " CHECK - | CHECK | TEST CALIBRATION
Instrument Frequency Frequency | . Frequency Frequency
Waste Gas Holdup System Daily during ——— Monthly(@ Quarterly®
Explosive Gas (Oxygen) system operation
Monitors
Effluent Release Points
Unit 1 Aux Bldg.
Unit 2 Aux Bidg.
Rad Waste Bldg.
Spent Fuel Pool
Unit 1 Shield Bldg.
Unit 2 Shield Bldg.
Noble Gas Activity Daily during Monthly* Quarterly( | At least once every
Monitor (4) releases 18 months®
(Except Radwaste
Building)
Noble Gas Activity Monitor Daily during Monthly Quarterly® | At least once every
Radwaste Building (4) releases 18 months(3)
lodine and Particulate Weekly ———- -———
Samplers
Sampler Flow Rate Monitor Weekly -——- -—— At least once every
18 months
Air Ejector Noble Gas Daily during re- Monthly Quarterly@ At least once every

Monitors (Each Unit)

leases

18 months®

* A SOURCE CHECK of the applicable nobles gas monitor SHALL be conducted prior to each
waste gas decay tank or containment purge release.
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TABLE 3.3 - RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS [CONT’D] V

TABLE NOTATIONS

1. The CHANNEL FUNCTIONAL TEST SHALL also demonstrate that automatic isolation of
this pathway and control room alarm annunciation occurs if any of the following exists.

a. Instrument indicates measured levels above the alarm/trip setpoint.
b. Circuit failure (if provided).

c. Instrument indicates a downscale failure (if provided).

d. Instrument controls not set in operate mode (if provided).

2. The CHANNEL FUNCTIONAL TEST SHALL also demonstrate that alarm annunciation
occurs if any of the following conditions exists: '

a. Instrument indicates measured levels above the alarm/trip setpoint.
b. Circuit failure (if provided).

c. Instrument indicates a downscale failure (if provided).

d. Instrument controls not set in operate mode (if provided).

3. The initial CHANNEL CALIBRATION SHALL be performed using one or more of the
reference standards certified by the National Institute of Standards and Technology or
using sources traceable to NIST standards. These standards SHALL permit calibrating
the system over its intended range of energy and measurement range. For subsequent
CHANNEL CALIBRATIONS, sources that have been related to the initial calibration
SHALL be used.

4. Noble gas monitor in the Radwaste Building vent not provided with automatic isolation
trip.

5. The CHANNEL CALIBRATION SHALL include the use of a nitrogen zero gas and an
oxygen span gas with a nominal concentration suitable for the range of the instrument.
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TABLE 4.1 - LIQUID SOURCE TERMS
o | ... | WASTE EFFLUENT SGBD
RADIONUCLIDE MPC (uCi/ml) | (A)(CifYT) (A)(Ci/Yr)
Mo-99 4E-5 6.42E-3 1.415E-2
1-131 3E-7 3.061E-2 4.11E-2
Te-132 2E-5 2.12E-3 3.61E-3
|-132 8E-6 2.83E-3 1.88E-2
1-133 1E-6 2.365E-2 4.856E-2
Cs-134 SE-6 1.464E-1 4.047E-2
[-135 4E-6 4 .84E-3 1.792E-2
Cs-136 8E-5 5.743E-2 1.862E-2
Cs-137 2E-5 8.214E-2 2.69E-2
All Others 1E-7 0 2E-5
H-3 3E-3 1.89E2 1.41E2
Noble gases 2E-4 - -
TOTAL 1.894E2 1.412E2
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NUCLIDE

H-3
C-14
NA-24
CR-51
MN-54
MN-56
FE-55
FE-59
CO-57
CO-58
CO-60
NI-63
N1-65
CU-64
ZN-85
ZN-869
BR-83
BR-84
BR-85
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-80
Y-91M
Y-91
Y-92
Y-93
ZR-95
ZR-97
NB-95
NB-97
MO-99
TC-99M
TC-101
RU-103
RU-105
RU-106
RH-105
AG-110M

TABLE 4.2 - ADULT INGESTION DOSE VALUES (A;) FOR THE

BONE

0.00E-01
3.13E 04

4.07E 02

0.00E-01
0.00E-01
0.00E-01
6.58E 02

1.04E 03

0.00E-01
0.00E-01
0.00E-01
3.11E 04

1.26E 02

0.00E-01
2.32E 04
4.93E 01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
2.21E04
5.44E 05
4.07E 02
1.54E 02

5.76E-01
5.44E-03
8.44E 00

5.06E-02
1.60E-01
2.40E-01
1.33E-02
4.47E 02
3.76E 00

0.00E-01
8.87E-03
9.12E-03
4.43E 00
3.69E-01
6.58E 01

2.92E 00

8.81E-01

PRAIRIE ISLAND NUCLEAR GENERATING PLANT

LIVER

2.26E-01
6.26E 03

4.07E 02
0.00E-01
4.38E 03
1.10E 02

4.55E 02
2.44E 03

2.10EO1

8.92E 01

2.56E 02
2.16E 03

1.64E 01

9.97E 00

7.37E 04
9.43E 01

0.00E-01
0.00E-01
0.00E-01
1.01E05
2.90E 02
1.92E 02
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
7.70E-02
2.68E-03
2.48E 02
9.48E-01
1.03E 02
2.51E-02
1.31E-02
0.00E-01
0.00E-01
0.00E-01
2.12E 00
8.15E-01

(MREM/HR PER pCi/ml)

T. BODY

2.26E-01
6.26E 03
4.07E 02
1.27E 00
8.35E 02
1.95E 01
1.06E 02
9.36E 02
3.48E 01
2.00E 02
5.65E 02
1.04E 03
7.4SE GO
4.68E 00
3.33E 04
6.56E 00
4.04E 01
5.24E 01
2.15E 00
4.71E 04
1.54E 02
1.35E 02
6.35E 02
1.34E 05
1.64E 01
6.68E 00
1.54E-02
2.11E-04
2.26E-01
1.48E-03
4.43E-03
5.21E-02
1.22E-03
1.34E 02
3.46E-01
1.96E 01
3.19E-01
1.29E-01
1.81E 00
1.46E-01
8.33E 00
1.40E 00
4.84E-01

THYROID

2.26E-01
6.26E 03
4.07E 02
7.61E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

KIDNEY

2.26E-01
6.26E 03
4.07E 02
2.81E-01
1.30E 03
1.40E 02
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
2.51E 01

4.93E 04
6.13E 01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
1.21E-01
4.04E-03
2.46E 02
1.11E 00

2.34E 02
3.81E-01
2.37E-01
1.69E 01

4.76E 00
1.27E 02
9.00E 00
1.60E 00

LUNG

2.26E-01
6.26E 03
4.07E 02
1.69E 00
0.00E-01
0.00E-01
2.54E 02
6.82E 02
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
1.23E-02
6.72E-03
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

Gl-LLI

2.26E-01
6.26E 03
4.07E 02
3.20E 02
1.34E 04
3.51E 03
2.61E 02
8.14E 03
5.32E 02
1.81E 03
4.81E 03
4.50E 02
4.17E 02
8.50E 02
4.64E 04
1.42E 01

5.82E 01

4.11E-04
1.01E-15
1.99E 04
4.00E-09
1.12E-11
3.55E 03

1.57E 04

1.94E 03

3.06E 03

6.10E 03

1.60E-02
4.64E 03

8.86E 02

5.09E 03

2.44E 02
8.30E 02
1.51E 04

3.50E 03
2.39E 02
1.48E 01

3.95E-14
5.17E 02
2.26E 02
4.26E 03
3.38E 02
2.9E 02
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TABLE 4.2 - ADULT INGESTION DOSE VALUES (A;;) FOR THE
PRAIRIE ISLAND NUCLEAR GENERATING PLANT

(MREM/HR PER uCi/ml) [CONTINUED]

NUCLIDE BONE

SB-124 6.74E 00
SB-125 5.34E 00
SB-126 2.75E 00
TE-125M 2.57E 03
TE-127M 6.48E 03
TE-127 1.05E-02
TE-128M 1.10E 04
TE-129 3.01E 01

TE-131M 1.66E 03
TE-131 1.89E 01
5TE-132 2.41E 03
1-130 2.71E 01
I-131 1.49E 02
1-132 7.29E 00
1-133 5.10E 01
1-134 3.81E 00
1-135 1.59E 01

CS-134 2.98E 05
CS-136 3.12E 04
CS-137 3.82E 05
CS-138 2.64E 02

BA-139 9.29E-01
BA-140 1.94E 02
BA-~-141 4.51E-01
BA-142 2.04E-01
LA-140 1.50E-01

LA-142 7.66E-03
CE-141 2.24E-02
CE-143 3.95E-03
CE-144 1.17E 00
PR-143 5.51E-01
PR-144 1.80E-03
ND-147 3.76E-01
wW-187 2.96E 02
NP-239 2.85E-02

LIVER

1.27E-01
5.75E-02
5.60E-02
9.30E 02
2.32E 03
3.78E 01
4.11E 03
1.13E 01
8.10E 02
7.88E 00
1.56E 03
8.01E 01
2.14E 02
1.95E 01
8.87E 01
1.038E 01
417E 01
7.09E 05
1.23E 05
5.22E 05
5.22E 02
6.62E-04
2.44E-01
3.41E-0.4
2.10E-04
7.54E-02
3.48E-03
1.52E-02
2.92E 00
4.88E-01
2.21E-01
7.48E-04
4.35E-01
2.47E 02
2.80E-03

T. BODY THYROID  KIDNEY

2.66E-01 1.63E-02 0.00E-01
1.07& 00 4.74E-03 0.00E-01
9.94E-01 1.69E-02 0.00E-01
3.44E 02 7.72E 02 1.04E 04
7.90E 02 1.66E 03 2.63E 04
2.28E 01 7.80E 01 4.29E 02
1.74E 03 3.78E 03 4.60E 04
7.33E 00 2.31E 01 1.26E 02
6.75E 02 1.28E 03 8.21E 03
5.96E 00 1.55E 01 8.26E 01

1.47E 03 1.72E 03 1.50E 04
3.16E 01 6.79E 03 1.25E 02
1.22E 02 7.00E 04 3.66E 02
6.82E 00 6.82E 02 3.11E 01

2.70E 01 1.30E 04 1.55E 02
3.70E 00 1.79E 02 1.64E 01

1.54E 01 2.75E 03 6.68E 01

5.79E 05 0.00E-01 2.29E 05
8.86E 04 0.00E-01 6.85E 04
3.42E 05 0.00E-01 1.77E 05
2.59E 02 0.00E-01 3.84E 02

2.72E-02 0.00E-01 6.18E-04
1.27E O1 0.00E-01 8.30E-02
1.52E-02 0.00E-01 3.17E-04
1.28E-02 0.00E-01 1.77E-04
1.99€-02 0.00E-01 0.00E-01
8.68E-04 0.00E-01 0.00E-01
1.72E-03 0.00E-01 7.04E-03
3.23E-04 0.00E-01 1.29E-03
6.27E-02 0.00E-01 2.90E-01
2.73E-02 0.00E-01 1.27E-01
9.16E-05 0.00E-01 4.22E-04
2.60E-02 0.00E-01 2.54E-01
8.65E 01 0.00E-01 0.00E-01
1.54E-03 0.00E-01 8.74E-03

LUNG

5.23E 00
5.58E 02
1.69E 00
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
7.61E 04
9.38E 03
5.89E 04
3.79E 01

3.75E-04
1.40E-01
1.93E-04
1.19E-04
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

GI-LLI

1.91E 02
4.72E 01

2.25E 02
1.02E 04
2.17E 04
8.31E 03
5.54E 04
2.27E 01

8.04E 04
2.67E 00
7.38E 04
6.89E 01

5.64E 01

3.66E 00
7.97E 01

9.01E-03
4.70E 01

1.24E 04
1.40E 04
1.01E 04
2.23E-03
1.65E 00

4.00E 02
2.13E-10
2.37E-19
5.54E 03
2.54E 01

5.79E 01

1.09E 02
3.95E 02
2.41E 03
2.59E-10
2.0SE 03
8.10E 04
5.75E 02
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Isotope’ Table | Table It
Element (atomic number) Col. 1 - Air | Col.2-Water | Col.1- Air |Col. 2~ Water
(wCifml) (rCifml) (»Ci/mi) (uCi/ml)
ACHRIUM (B9) cvvovvvrvrrerreeseesieusesscsseneseresessssssssssmnsossassaninns AC 227 ... S 2x10-12 6x10-3 8x10-14 2x10°8
| 3x10-41 9x10-3 gx10-13 3x10-4
Ac228......... s 8x10-8 3x10-3 3x10-9 ox10-5
i 2x10-8 3x10-3 6x10-10 9x10-5
AMEHCIUM (95) 1o.vvvvrvereeererserserermemecscsssiisississssinssesessseses Am 241 ....... S 6x10-12 1x10-4 2x10-13 4x1076
| 1x10-10 8x10-4 4x10-12 3x10-5
Am242m... |S 6x10-12 1x10-4 2x10-13 4x10-8
! 3x10-10 3x10-3 ox10-12 9x10-3
Am 242 ....... s 4x10-8 4x10-3 1x10-9 1x10-4
| 5x10-8 4x10-3 2x10-9 1x10-4
Am 243 ....... S 6x10-12 1x10-4 2x10-13 4x10-6
] 1x10-10 8x10-4 4x10-12 3x10-5
Am244 ... S 4x10-6 1x10-1 1x10-7 5x10-3
| 2x10-5 1x10-1 8xi0-7 5x10-3
ANLITONY ©.v.vvvevsisesreeesesaresseessesersesssbise s st Sb122..... S 2x10-7 8x10-4 6x10-° 3x10°5
] 1x10-7 8x10-4 5x10-° 3x10-5
Sb124 ... s 2x10-7 7x10-4 5x10-° 2x10-5
] 2x10-8 7x10-4 7x10-10 2x10-3
Sb125........ S 5x10-7 3x10-3 2x10-8 1x10-4
| 3x10-8 3x10-3 9x10-10 1x10-4
Argon (18) 6x1073 | e 1X107% |
2x10°6 | s 41078 |
ATSENIC (B3 11cvvvvevrvceeeerrerserersenemsessssesse s sassss s sassreses AS T3 e s 2x10-6 1x10-2 7x10-8 5x10-4
1 4x10-7 1x10-2 1x10-8 5x10-4
AST74 ... S 3x10°7 2x10-3 1x10-8 5x10-5
| 1x10-7 2x10-3 4x10-9 5x10-5
AS 76 o S 1x10-7 6x10-4 4x10-9 2x10-3
| 1x10-7 6x10-4 3x10-9 2x10-5
AST77 e S 5x10-7 2x10-3 2x10-8 8x10-5
I 4x10-7 2x10-3 1x10-8 8x10-5
ASEALING (B5) ..vvvoreeereecereeremeeeeeiesmnersterississssss s sassssses At211 ... S 7x10-° 5x10-5 2x10-10 2x10-6
! 3x10-8 2x10-3 1x10-8 7x10-5
BAIUN (56) vvvvveeererensersessssasssasesssssssessmsssessssssmmsesessorssssesss Ba131 ... S 1x10-6 5x10-3 4x10-8 2x10-4
| 4x10-7 5x10-3 1x10-8 2x10-4
Ba 140 ........ S 1x10-7 8x10-4 4x10-° 3x10-5
| 4x10-8 7x10-4 1x10-° 2x10-%
BErKEliUN (97) w.cvevreeveeeresecerereereniesssessessessensssensssssnessnsnes Bk249......... S ax10-10 2x10-2 3x10-1 6x10°4
1 1x10-7 2x10-2 4x10-9 6x10-4
Bk 250 ......... [ 1x10-7 6x10-3 5x10-9 2x10-4
i 1x10-6 6x10-3 4x10-8 2x10-4
BErYIlIUM (4) ..vevreecrerieererieniiisesessessssccsinsnsnsssssssssssseens Be?7 S 6x10-6 5x10-2 2x10-7 2x10-8
I 1x10-6 5x10-2 4x10-8 2x10-3
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Appendix B - Concentrations in Air and Water Above Natural Background Cont'd
[See footnotes at end of Appendix B]

isotope! Table | fable il

Element (atomic number) Col. 1 - Air | Col.2-Water | Col.1-Air |Col 2-Water

{nCi/ml) (1Ci/ml) (uCi/ml) (uCifmi)

BISIULN (83) -vvvvevrevriersesonesreeesscesemnnssessmscesesssesecsonssssssesens Bi 206 .......... s 2x10-7 1x10-3 6x10-2 4x10-5

I 1x10-7 1x10-3 5x10- 4x10-5

Bi 207 .......... s 2x10-7 2x10-3 6x10-9 6x10-3

I 1x10-8 2x10-3 5x10-10 6x10-5

Bi 210 .......... s 6x10-9 1x10-3 2x10-10 4x10-5

[ 6x10-9 1x10-3 2x10-10 4x10-5

Bi212.......... S 1x10-7 1x10-2 3x10-8 4x10-4

| 2x10-7 1x10-2 7x10-9 4x10-4

Broming (35) .ee.eeervermcereceeerseecnsorens Braz....... S 1x10-8 8x10-3 4x10-8 3x10-4

1 2x10-7 1x10-3 6x10-9 4x10-5

CaAAMIUM (48) «ovevreereremreeeraerereeserreseesesseneerinessssssessssssssnens Cd 109 ........ s 5x10-8 5x10-3 2x10-2 2x10-4

| 7x10-8 5x10-3 3x10-9 2x10-4

Cd 115m ..... S 4x10-8 7x10-4 1x10-2 3x10-5

1 4x10-8 7x10-4 1x10-9 3x10-5

Cd 115........ s 2x10-7 1x10-3 8x10-9 3x10-3

| 2x10-7 1x10-3 6x10-9 4x10-5

CalCIUM (20) ..eeoveririerrnrenssesresemsessesensesersnsonens Cads...... [ 3x10°8 3x10-4 1x10-9 9x10-6

| 1x10-7 5x10-3 4x10°9 2x10-4

Cadr7 ... s 2x10-7 1x10-3 6x10-9 5x10-5

| 2x10-7 1x10-3 6x10-2 3x10-5

CalifOrmIUM (98) .vuvveveriverereesemeeenceereneeseassseensrsesensassmsinnns Cf249 ......... s 2x10-12 1x1074 5x10-14 ax10-€

! 1x10-10 7x10-4 3x10-12 2x10-8

Cf250 ......... S 5x10-12 4x10-4 2x10-13 1x10-5

| 1x10-10 7x10-4 3x10-12 3x10-5

cf251 ......... S 2x10-12 1x10-4 6x10-14 4x10-6

1 1x10-10 8x10-4 3x10-12 3x10-5

cfas52...... S 6x10-12 2x10-4 2x10-13 7x10-6

| 3x10-1 2x10-4 1x10-12 7x10-6

Cf253......... s 8x10-10 4x10-3 3x10-1 1x10-4

| 8x10-10 4x10-3 3x10-1 1x10-4

cf254 ......... s 5x10-12 4x10-8 2x10-13 1x10-7

I 5x10-12 4x10-8 2x10-13 1x10°7

CarDON (B) ovververersensssreacieseceersessemsensssesssisscssens S 4x10°6 2x10-2 1x10-7 8x10-4
Sub 5x1 0-5 .......................... 1x1 0-6 ..........................

CeMUM (B8) .vcvverreeriieveninsssrsesesnesasesesssresensesssmseessssesserssses Ce 14t ... S 4x10-7 3x10-3 2x10-8 9x10-3

| 2x10-7 3x10-3 5x10-2 9x10-5

Ce143........ S 3x10-7 1x10-3 ox10-9 4x10-5

] 2x10-7 1x10-3 7x10-9 4x10-5

Cel44 ... S 1x10-8 3x10-4 3x10-10 1x10-3

| 6x10-2 3x10-4 2x10-10 1x10-5
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Isotope! Table | Table |

Element (atomic number) Col.1 - Air }Col.2-Water | Col. 1 - Air | Col. 2 - Water
(uCi/ml) (1Cifmi) {uCifmi) (rCi/mi)
CSIUM (55) .vuvrveurvernrreserssrerssemrecescssmmisisstssssessessssssssssssss Cs 131 ........ S 1x10-° 7x10-2 4x10-7 2x10-3
| 3x10-8 3x10-2 1x10-7 9x10-4
Cs 134m ..... ] 4x10-5 2x10-? 1x10-6 6x10-3
! 6x10-6 3x10-2 2x10-7 1x10-2
Cs 134 ........ s 4x10-8 3x10-4 1x10-9 9x10-8
] 1x10-8 1x10-3 4x10-10 4x10-5
Cs135....... S 5x10-7 3x10-3 2x10-8 1x10-4
i 9x10-8 7x10-3 3x10-9 2x10-4
Cs 136 ....... S 4x10-7 2x10-3 1x10-8 9x10-5
| 2x10-7 2x10-3 6x10-9 6x10-3
Cs 137 ........ S 6x10-8 4x10-4 2x10-9 2x10-8
| 1x10-8 1x10-3 5x10-10 4x10-5
CHIOMNG (17) covvvceeereereremecemiicssie it senssssns s sase s CI36 .. S 4x1077 2x10-3 1x10-8 8x10-5
I 2x10-8 2x10-3 8x10-10 6x10-5
Cl138 ... S 3x10-6 1x10-2 9x10-8 4x10-4
| 2x10-8 1x10-2 7x10-8 4x10-4
CHIOMIUM (24) ...vvvrerseeserseesenreasrscasimsessssssmsesssansssssensasians Cr51 e S 1x10-5 5x1072 4x10-7 2x10-3
| 2x10-6 5x10-2 8x10-8 2x10-3
CODAI (27 wevrerrrenrrersearerasesseesnsssmssessenssssssssesssssssssssssssnsnnes CO57 . s 3x10-6 2x10-2 1x10-7 5x10-4
i 2x10-7 1x10-2 6x10-9 4x10-4
Co58m ... S 2x10-5 8x10-2 6x10-7 3x10-3
1 9x10-6 6x10-2 3x10°7 2x10-3
Co58......... S 8x10-7 4x10-3 3x10-8 1x10-4
1 5x10-8 3x10-3 2x10-9 9x10-5
Co60.......... s 3x10-7 1x10-3 1x10-8 5x10-5
1 9x10-9 1x10-3 3x10-10 3x10-5
COPPET (29) .vorvorereeeremssesennrerecsemssmssssesssnsssssssssssssssesisssasess Cub4...... s 2x10-6 1x102 7x10-8 3x10-4
| 1x10-6 6x10-3 4x10-8 2x10-4
CULUM (9] ovvvveerrriecressersesneaseasescesenomsins Cm242....... S 1x10-10 7x10-4 4x10-12 2x10-3
| 2x10-10 7x10-4 6x10-12 2x10-5
Cm243....... S 6x10-12 1x10-4 2x10-13 5x10-6
I 1x10-1© 7x10-4 3x10-12 2x10-5
Cm244....... s 9x10-12 2x10-4 3x10-13 7x10-8
] 1x10-10 8x10-4 3x10-12 3x10-%
Cm245....... ] 5x10-12 1x10-4 2x10-13 4x10-8
| 1x10-10 8x10-4 4x10-12 3x10-5
Cm246....... s 5x10-12 1x10-4 2x10-13 4x10-6
| 1x10-10 8x10-4 4x10-12 3x10-5
Cm 247 ....... S 5x10-12 1x10-4 2x10-13 4x10-8
! 1x10-10 6x10-¢ 4x10-12 2x10-5
Cm248....... S 6x10-13 1x10-3 2x10-14 4x10-7
| 1x10-11 4x10-5 4x10-13 1x10-6
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Isotope! Table | Table Il
Element (atomic number) Col.1 - Air | Col.2-Water | Col. 1- Air |Col. 2 - Water
{uCi/ml) (uCi/ml) (uCifml (uCifml)
Cm 249 ....... S 1x10-3 6x10-2 4x10°7 2x10-3
1x10-5 6x10-2 4x10-7 2x10-3
DYSPIOSIUM (B6) c.cocrvnvrsrrssmmereeserssssissssassnsssssssssssssssssns Dy 165 ........ S 3x10°8 1x10-2 ox10-8 4x10-4
| 2x10-8 1x10-2 7x10°8 4x10-4
Dy 166 ........ s 2x10-7 1x10-3 8x10-9 4x10-5
| 2x10-7 1x10-3 7x10-9 4x10-5
EINSIEINIUM (99) 1.vvvvvreeeecmeecrrmsssssissieissiessssssssssssssssssscsenns Es 253......... S 8x10-10 7x10-4 3x10-1 2x10-5
6x10-10 7x10°4 2x10-1 2x10-5
Es 254m ...... s 5x10-9 5x10-4 2x10-10 2x10-5
6x10-° 5x10-4 2x10-10 2x10-5
Es 254 ......... ] 2x10-11 4x10°4 6x10-13 1x10-5
| 1x10-10 4x10-4 4x10-12 1x10-5
Es 255......... S 5x10-10 8x10-4 2x10-1 3x10-5
| 4x10-10 8x10-4 1x10-11 3x10-5
EFDIUM (B8) 1.vvvvrereereenenmciitiissssssissssssassssassssassssssisessossees Er 169 ......... s 6x10-7 3x10-8 2x10-8 9x10-5
] 4x10-7 3x10-3 1x10-8 9x10-3
Er171 .. S 7x10-7 3x10-3 2x10-8 1x10-4
| 6x10-7 3x10-3 2x10-8 1x10-4
EUTODIUM (B3) vevverrvvsesssseesremsssensenssssssstsisssnssassassensssnssnnss Eu 152 ........ ) 4x10-7 2x10-3 1x10-8 6x10-5
(T/2=9.2 hrs) {1 3x10-7 2x10-3 1x10-8 6x10-5
Eu 152........ S 1x10-8 2x10-3 4x10-10 8x10-5
(T/2=13 yrs) |1 2x10-8 2x10-3 6x10°10 8x10°-5
Eu154........ S 4x10-9 6x10-4 1x10-10 2x10-5
| 7x10-9 6x10-4 2x10-10 2x10-3
Eu155....... s 9x10-8 6x10-3 3x10°9 2x10-4
1 7x10-8 6x10-3 3x10-9 2x10-4
FErmium (100) ...ovveeeeemeeecressssemsensarsssinsmeisiosmmimssssssssassesas Fm 254 ........ S 6x10-8 4x10-3 2x10-9 1x10-4
| 7x10-8 4x10-3 2x10-¢ 1x10-4
Fm 255 ........ s 2x10-8 1x10-3 6x10-10 3x10-5
| 1x10-8 1x10-3 4x10-10 3x10-3
Fm 256 . s 3x10-2 3x10-5 1x10-10 ox10-7
] 2x10-¢ 3x10-5 6x10-1 9x10-7
FIUOMNE () v..rvvrvrverersmssnrensceesscerssscssesissesssrassnsssareansssssseses [ T- I s 5x10-6 2x10-2 2x10°7 8x10-4
! 3x10- 1x10-2 9x10-8 5x10-4
GAAONIUM (BA) .vuverrercreeneeneeesssseceenesirissneasmssssssanssssnssssens Gd 153 ........ S 2x10-7 6x10-3 8x10-¢ 2x10-4
1 9x10-8 6x10-3 3x10-8 2x10-4
Gd 159 ........ s 5x10-7 2x10-3 2x10-8 8x10-5
] 4x10°7 2x10-8 1x10-8 8x10-5
GallIUM (31} correrreereereerecrrescieaim st ssssssssssse st sscnss Ga72....... S 2x10-7 1x10-3 8x10-9 4x10-9
] 2x10-7 1x10-3 6x10-9 4x10-58
GEIMNANUM (32) ..rverrerrererreersersrnessersecesssrsssanmsansisssssssssses Ge71 .. s 1x10-3 5x10-2 4x10°7 2x10-3
1 6x10-6 5x10-2 2x10-7 2x10-3
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Isotope! Table | Table I
Element (atomic number) Col.1- Air | Col.2-Water| Col. 1-Air |Col 2-Water
(uCi/mi) (nCi/ml) (uCifml) {uCi/mi)
GOI (79) 1.vvvvrrsemeesmeeeesesereneenemsessssssssssmsssassssssasasssssanssenas Au 196 ........ s 1x10-€ 5x10-3 4x10-8 2x10-4
! 6x10°7 4x10-3 2x10-8 1x10-4
Au 198 ........ S 3x10-7 2x10-3 1x10-8 5x10-5
| 2x10-7 1x10-3 8x10-9 5x10-5
Au199 ... S 1x10-6 5x10-3 4x10-8 2x10-4
I 8x10-7 4x10-3 3x10-8 2x10-4
HAIMIUM (72} +1veeremrernrerrerssecseseeseesesssisssmmsemsrsssrsssassssnsssaeas Hf 181 ......... [ 4x10-8 2x10-3 1x10-9 7x10-5
i 7x10-8 2x10-3 3x10-9 7x10-5
HOIMIUM (B7) cvvvvvverrremescssiisinsineiesinse e esensessiss Ho 166 ........ S 2x10-7 ox10-4 7x10-9 3x10-5
| 2x10-7 9x10-4 6x10-9 3x10-5
HYATOGEN (1) weeeereererremermemesionsisssrssissssssssssssssisssnssessesnenss H3 v s 5x10-6 1x10-1 2x10-7 3x10-3
I 5x10-6 1x10-1 2x10-7 3x10-3
Sub 2%1 0-3 .......................... 4x10°5 |
INGIUM {9) ...vvoorireereeeeeeeeesenranessssnesssssssssssssssssssasasssenss In 113m ....... S 8x10-6 4x10-2 3x10°7 1x10-3
| 7x10-8 4x10-2 2x10-7 1x10-3
In114m ....... s 1x10-7 5x10-4 4x10-° 2x10-5
| 2x10-8 5x10-4 7x10-10 2x10-5
In115m ....... S 2x10-6 1x10-2 8x10-8 4x10-4
] 2x10-6 1x10-2 6x10-8 4x10-4
IN115 ... S 2x10-7 3x10-3 ox10-9 ox10-5
1 3x10-8 3x10-3 1x10-9 9x10-5
TOQING (53) <vevrevereessererresemsessermmessssesisesssiessasssssssssassnsssesness 1125 e ) 5x10-2 4x10-5 8x10-1 2x10-7
1 2x10-7 6x10-3 6x10-9 2x10-4
1126 ..eceereeee S 8x10-° 5x10-5 gx10-1 3x10-7
| 3ax10-7 ax10-3 1x10-8 ox10-5
1129 ... s 2x10-9 1x10-5 2x10-1 6x10-8
| 7x10-8 6x10-3 2x10-9 2x10-4
F431 e s 9x10-9 6x10-5 1x10-10 3x10°7
| 3x10-7 2x10-3 1x10-8 6x10-5
1132 e ] 2x10-7 2x10-3 3x10-9 8x10-6
! 9x10-7 5x10-3 3x10-8 2x10-4
1133 e S 3x10-8 2x10-4 4x10-10 1x10-6
| 2x10-7 1x10-3 7x10-8 4x10-5
1134 oo s 5x10-7 4x10-3 6x10-2 2x10-5
f 3x10-6 2x10-2 1x10°7 6x10-4
1135 v S 1x10-7 7x10-4 1x10-9 4x10-6
] 4x10-7 2x10-3 1x10-8 7x10-8
QUM (77) cvvreeaeeversnersssssssssssssscsenecsmissssssssssssssnsssssssnssens Ir190 ........... S 1x10-6 6x10-3 4x10-8 2x10-4
] 4x10-7 5x10-3 1x10-8 2x10-4
r19z ... s 1x10-7 1x10-3 4x10-2 4x10-5
| 3x10-8 1x10-3 9x10-10 4x10-5
Ir194 ....c.... S 2x10-7 1x10-3 8x10-9 3x10-5
| 2x10-7 ox10-4 5x10-9 3x10-3
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Appendix B - Concentrations in Air and Water Above Natural Background Cont'd
[See footnotes at end of Appendix B]

Isotope’ Table | Table It
Element (atomic number) Col. 1 - Air [ Col.2-Water| Col.1 -~ Air ] Col. 2 - Water
(nCi/mi) (uCi/ml) (nCi/mi) (uCi/mi)
[FON (26) vvrveerereesereceseesecssmsmmsinsssonissssesssssnssssssisssssssssssnons Fe55........ S 9x10-7 2x10-2 3x10-8 8x10-4
I 1x10-6 7x10-2 3x1078 2x103
Fe59........ s 1x10-7 2x10-3 5x10-9 6x10-5
| 5x10-8 2x10-3 2x10-9 5x10-5
KIYPLON (36) crvevvvrerirerenirererensnstsessensesseessecssonsssmssssssssnssnns Kr85m ........ Sub 6x10-8 1x10°7
Kr85 .. Sub 1x10-5 3x10-7
Kr87 oo Sub 1x10-6 2x10-8
Kr 88 .o Sub 1x10-8 2x10-8
Lanthanum (57) .....eceeeceeererceccercassrissnnonns . | L2140 ........ ] 2x10-7 5x10-2
| 1x10-7 4x10-9
LEAG (82) .vuvvvevrmereeseerssnrerrresessessencersmeaserasemsessonsessossensisans Pb 203 ........ s 3x10°6 9x10-8
] 2x10-6 6x10-8
Pb210........ S 1x10-10 4x10-8 4x10-12 1x10-7
] 2x10-10 5x10-3 8x10-12 2x10-4
Pb212..... | S 2x10-8 6x10-4 6x10-10 2x10-5
| 2x10-8 5x10-4 7x10-10 2x10-5
LULBHUM (71) coovirrireeseeceeneseenencasnsasieeisisssssssesssensasmesannes Lu177 e S 6x10-7 3x10-3 2x10-8 1x10-4
| 5x10-7 3x10-3 2x10-8 1x10-4
MBNGANESE (25) .v.vereeeeeeerriremrrersessisssssesssssensssssssssssssnssnins Mn52 ... s 2x10-7 1x10-3 7x10-9 3x10°3
| 1x10-7 gx10-4 5x10-9 3x10-5
Mn54 ... [ 4x10°7 4x10-3 1x10-8 1x10-4
| 4x10-8 3x10-3 1x10-9 1x10-4
MN 56 .......... S 8x10-7 4x10-3 3x10-8 1x10-4
| 5x10-7 3x10-3 2x10-8 1x10-4
METCUNY (80) «.vvverreereeerenmersercmreaisscmreasissssssssssssssessasnsnsens Hg 197m ... S 7x10-7 6x10-3 3x10-8 2x10~4
| 8x10-7 5x10-3 3x10-8 2x10-4
Hg 197 ........ S 1x10-8 ax10-3 4x10-8 3x10-4
I 3x10-6 1x10-2 ox10-8 5x10-4
Hg 203 ........ S 7x10°8 5x10~4 2x10-9 2x10-5
1 1x10-7 3x10-3 4x10-8 1x10-4
MOIYDAENUM (42) ....ouvvvrrerreerirseierereecerensecesensesssesssssssenns Mo 99 .......... S 7x10°7 5x10-3 3x10-8 2x10-4
i 2x10°7 1x10-3 7x10-9 4x10-5
NEOTYMIUM (B0) .....ovverreessaressssessnsessensssenseserssessssersessnnes Nd 144 ........ ) 8x10-1 2x10-3 3x10-12 7x10-5
| 3x10-10 2x10-3 1x10-11 8x10-5
Nd 147 ........ S 4x10-7 2x10-3 1x10-8 6x10-5
| 2x10-7 2x10-3 8x10-9 6x10-5
Nd 149 ........ s 2x10-8 8x10-3 6x10-8 3x1074
I 1x10-8 8x10-3 5x10-8 3x10-4
NEPIUNIUM (83) cvucerverereresrnsssssissaessessesssenssssssssssessssessessece Np 237 ........ S 4x10-12 ax10-3 1x10-13 3x10-6
i 1x10-10 ox10-4 4x10-12 3x10-5
Np 239 ........ S 8x10-7 4x10-3 3x10-8 1x10-4
! 7x10-7 4x10-3 2x10-8 1x10-4
NICKEI (28) ....vevveeereereeesereesssssssssssssarsssssessssssemsmussasssssssins Ni59 .......... s 5x10-7 6x10-3 2x10-8 2x10-¢
1 8x10-7 6x10-2 3x10-8 2x10-3
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Appendix B - Concentrations in Air and Water Above Natural Background Cont'd
[See footnotes at end of Appendix B]

Isotope! Table | Table It
Element (atomic number) Col. 1 - Air |Col.2-Water | Col. 1-Air {Col2- Water
{(uCi/ml) {uCifmi) (uCi/mi) (uCijmi)
Ni83 ... S 6x10-8 8x10-4 2x10-9 3x10-5
| 3x10-7 2x10-2 1x10-8 7x10-4
Ni65 ... s ox10-7 4x10-3 3x10-8 1x10-4
I 5x10-7 3x10-3 2x10-8 1x10-4
Niobium (Columbium) (41) .......cevreveerencererencncrcenireereriannes Nb 93m ....... S 1x10-7 1x10-2 4x10-9 4x10-4
} 2x10-7 1x10-2 5x10-2 4x10-4
Nb 95 ......... S 5x10-7 3x10-3 2x10-8 1x10-4
| 1x10-7 3x10-3 3x10-9 1x10-4
Nb 97 ... s 6x10-8 3x10-2 2x10-7 ox10-4
I 5x10-6 3x10-2 2x10-7 9x10-4
OSMIUM (76) 1.vvvvererrrrreresrnrescssssessesnesseasessasesserssssssensenns Os 185........ S 5x1077 2x10-3 2x10-8 7x10-8
| 5x10-8 2x10-3 2x10-9 7x10-5
Os 191m ..... S 2x10-5 7x10-2 6x10-7 3x10-3
| 9x10-6 7x10-2 3x10-7 2x10-3
Os 191 ........ s 1x10-6 5x10-3 4x10-8 2x10-4
I 4x10-7 5x10-3 1x10-8 2x10-4
0s193........ S 4x10-7 2x10-3 1x10-8 6x10-5
| 3x10-7 2x10-3 9x10-9 5x10-8
PallAtiUM (46) ..vucvvrvereesseesensrssaessessssssssssisessensensserassessns Pd103........ S 1x10-6 1x10-2 5x10-8 3x10-4
I 7x10°7 8x10-3 3x10-8 3x10-4
Pd 109 ........ s 6x10-7 3x10-3 2x10-8 9x10-5
i 4x10°7 2x10-3 1x10-8 7x10-8
PhOSPhOIUS (15) cevvvereeeeeeresescnsensasesesssssssssssesssnssssassanesesns P32...... S 7x10-8 5x10-4 2x10-9 2x10-3
I 8x10-8 7x10-4 3x10-9 2x10-5
PIALIAUM (78) ovcvvieieeeiiererenseseeserseessiasessesssassrssassesinsessssanes Pt191 ........ ] 8x10-7 ax10-3 3x10-8 1x10-4
1 6x10-7 3x10-3 2x10-8 1x10-4
Pt193m ...... S 7x10-8 3x10-2 2x10-7 1x10-3
] 5x10-8 3x10-2 2x10-7 1x10-3
Pt193........ (] 1x10-6 3x10-2 4x10-8 9x10-4
] 3x10-7 5x10-2 1x10-8 2x10-3
Pt197m ...... s 6x10-6 3x10-2 2x10-7 1x10-3
| 5x10-6 3x10-2 2x10-7 ox10-4
Pt197 ... s 8x10-7 4x10-3 3x10-8 1x10-4
| 6x10-7 3x10-3 2x10-8 ix10-4
PIULONIUM (94) ©ovvevicriieriveecesenissneressserersssssasssssssseses Pu238..... S 2x10-12 1x1074 7x10-14 5x10-6
I 3x10-1 8x10-4 1x10-12 3x10-5
Pu239..... S 2x10-12 1x10-4 6x10-14 5x10-8
I 4x10-1 8x10-4 1x10-12 3x10-5
Pu240...... S 2x10-12 1x10-4 6x10-14 5x10-6
| 4x10-1 8x10-4 1x10-12 3x10-5
Pu241 ... S gx10-1 7x10-3 3x10-12 2x10-4
| 4x10-8 4x10-2 1x10-9 1x10-3
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Appendix B - Concentrations in Air and Water Above Natural Background Cont'd
[See footnotes at end of Appendix B]

Isotope! Table | Table Il
Element (atomic number) Col. 1 - Air |Col.2-Water| Col.1-Air |Col.2- Water
{uCi/ml) {(uCifmi) (uCi/ml) (uCifmi)
Pu242 ... S 2x10-12 1x10-4 6x10-14 5x10-6
| 4x10-1 9x10-4 1x10-12 3x10-5
Pu243.... S 2x10-6 1x10-2 6x10-8 3x10-4
| 2x10-6 1x10-2 8x10-8 3x10-4
Pu?244 ... S 2x10-12 1x10-4 6x10-14 4x10-6
| 3x10-11 3x10-4 1x10-12 1x10-5
POIOMILUM (84) vevvvrrecerereerrereieereasassacescereenssesessensensinesaesrens Po210........ S 5x10-10 2x10-3 2x10-11 7x10°7
] 2x10-10 8x10-4 7x10-12 3x10-5
POtASSIUM (19) couvevvernrrnenisensresesmsessssreesssssessssssessssanssnsenns - s 2x10-6 ox10-3 7x10-8 3x10-4
| 1x10-7 Bx10-4 4x10-9 2x10-5
Praseodymitm (59) ...cceceemveeerscernirusessasesansenssssessesessessses Pri142 ... S 2x1077 9x10-4 7x10-9 3x10-3
I 2x10-7 ox10-4 5x10-9 3x10-5
Pr143....... s 3x10-7 1x10-3 1x10-8 5x10-5
I 2x10-7 1x10-3 6x10-9 5x10-5
Promethitim (B1) ...coocvvveeererevereeseseenererrsernnne Pm 147 ....... S 6x10-8 6x10-3 2x10-9 2x10-¢
! 1x10-7 6x10-3 3x10-9 2x10-4
Pm149....... s 3x10-7 1x10-3 1x10-8 4x10-5
| 2x10-7 1x10-3 8x10-° 4x10-5
Protoactinium {91) .....vvccrerierreeseeeressressmnireessssssssssssssnns Pa230....... S 2x10-2 7x10-3 gx10-1 2x10-4
] 8x10-10 7x10-3 3x10-1 2x10-4
Pa231 ... s 1x10-12 3x10-5 4x10-14 ox10-7
| 1x10-10 8x10-4 4x10-12 2x10-5
Pa233........ S 6x10-7 4x10-3 2x10-8 1x10-4
I 2x10-7 3x10-3 6x10-9 1x10-4
RAGIUM (88) wvovreeerieriveacerireiresesessnsseessssesessessssssessesessnses Ra223 ... S 2x10-8 2x10°3 ex10-1 7x10-7
| 2x10-10 1x10-4 8x10-12 4x10-8
Ra224 ... S 5x10-9 7x10-3 2x10-10 2x10-6
i 7x10-10 2x10-4 2x10-1 5x10-8
Ra 226 ........ S 3x10-1 4x10-7 3x10-12 3x10-8
] 5x10-1 9x10-4 2x10-12 3x10-5
Ra228........ s 7x10-1 8x10-7 2x10-12 3x10-8
4x10-1 7x10-4 1x10-12 3x10-5
RAAON (BB) 1uvverereereermcmenerssesrassssscsrsssssssssasssessssssssnassnsns Rn220....... (] 1077 | 1X10°8 |
Rn 2223 ....... ] 3x10°8 | e 3x10°9 |
ROENMIUM (75) 1verueeerrecrieeriinsiericsstnsnssastsssssessessssessesseses Re 183........ S 3x10°6 2x10-2 ox10-8 6x10-4
] 2x10-7 8x10-3 5x10-9 3x10-4
Re 186 ........ s 6x10-7 3x10-3 2x10-8 ox10-5
f 2x10-7 1x10-3 8x10-9 5x10-5
Re 187........ S ox10-8 7x10-2 3x10-7 3x10-3
l 5x10-7 4x10-2 2x10-8 2x10-3
Re 188 ........ S 4x1077 2x10-3 1x10-8 6x10-5
] 2x10-7 ox10-4 6x10-9 3x10-5
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Isotope’ Table | Table Il
Element (atomic number) Col.1-Air |Col.2-Water| Col.1-Air |Col 2-Water
(uCi/ml) (uCi/mi) (uCi/mi) {1Ci/mi)
RAOGIUM (45) ....cocvirereriresereeeseeressassressssssisasssssesssssssssesns Rh103m ..... s 8x10-3 4x10-1 3x10-8 1x10-2
1 6x10-3 3x10-1 2x10-8 1x10-2
Rh 105 ........ S 8x10-7 4x10-3 3x10-8 1x10-4
] 5x10-7 3x10-3 2x10-8 1x10-4
RUDIIUM (37) coocververereseeeeeeseesstnstesissssssansessesssssssessessensne Rb 86 ... ) 3x10-7 2x10-3 1x10-8 7x10-5
| 7x10-8 7x10-4 2x10-9 2x10-5
Rb 87 ... S 5x10-7 3x10-3 2x10-8 1x10-4
| 7x10-8 5x10-3 2x10-8 2x10-4
Ruthenium (44) .......cceveerevnerne. Rug7 ... s 2x10-6 1x10-2 8x10-8 4x10-4
| 2x10-6 1x10-2 6x10-8 3x10-4
Ru103........ S 5x10-7 2x10-3 2x10-8 8x10-5
| 8x10-8 2x10-3 3x10-9 8x10-5
Ru105........ S 7x10-7 3x10-3 2x10-8 1x10-4
1 5x10-7 3x10-3 2x10-8 1x10-4
Ru 106 ........ S 8x10-8 4x10-4 3x10-9 1x10-5
! 6x10-9 3x10-4 2x10-10 1x10-5
SAMALUIM (B2) wevvverereereveeeeeeinsesessenssestsseseessessssssssseses Sm147....... S 7x10-1 2x10-3 2x10-12 6x10-5
| 3x10-10 2x10-3 9x10-12 7x10-5
Sm 151 ....... ] 6x10-8 1x10-2 2x10-9 4x10-4
| 1x10-7 1x10-2 5x10-9 4x10-4
Sm153....... S 5x10-7 2x10-3 2x10-8 8x10-5
I 4x10-7 2x10-3 1x10-8 8x10-5
Scandium (21) ceceeerrervvcererennns Sc46 ... ) 2x10-7 1x10-3 8x10-8 4x10-5
| 2x10-8 1x10-3 8x10-10 4x10-%
SC47 . S 6x10-7 3x10-3 2x10-8 9x10-5
i 5x10-7 3x10-3 2x10-8 ox10-5
Sc48......... S 2x10-7 8x10-4 6x10-8 3x10-5
1 1x10-7 8x10-4 5x10-9 3x10-5
SeleniUM (34) c.ovvvvvivrirerereeeeeesessssesssessesssesssesnessassssssssons Se75..... ) 1x10-8 8x10-3 4x10-8 3x10-4
! 1x10-7 8x10-3 4x10-9 3x10-4
SHICON (14) «.vevuervrerrrreressessesssssensersssssssssssesssssssssassssssssases Si31 .. ) 6x10-6 3x10-2 2x10-7 ox10-4
1 1x10-6 6x10-3 3x10-8 2x10-4
SIIVEr (A7) c.evcceerrrereierrerranns ettt s Ag 105 ....... S 6x10-7 3x10-3 2x10-8 1x10-2
| 8x10-8 3x10-3 3x10-° 1x10-4
Ag 110m ..... s 2x10-7 ox10-4 7x10-° 3x10-3
| 1x10-8 9x10-4 3x10-10 3x10-5
Ag it ... S 3x10-7 1x10-3 1x10-8 4x10-3
| 2x10-7 1x10-3 8x10-9 4x10-3
SOGIUM (11) covvreerererereneeerre e b s e s sesassssnmsns Na22.... S 2x10-7 1x10-3 6x10-9 4x10-5
| 9x10-9 ox10-4 3x10-10 3x10-3
Na24 ... S 1x10-8 6x10-3 4x10-8 2x10-4
! 1x10°7 8x10-4 5x10-9 3x10-8
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Appendix B - Concentrations in Air and Water Above Natural Background Cont’d
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Isotope’ Table | Table i
Element (atomic number) Col. 1 - Air {Col.2-Water} Col. 1-Air |Col2-Water
{(kCi/ml) {(nCifml) {(uCifml) {(uCifml)
SHONHUM (38) ..vvvvrereeeremscemscrseeiesissessnsmerssssssssssssssssessnseces Sr8sm....... S 4x10-3 2x1071 1x10-6 7x10-3
] 3x10°5 2x10-1 1x10-8 7x10-3
Sr85 .. S 2x10-7 3x10-8 8x10-° 1x10-4
| 1x10-7 5x10-3 4x10-8 2x10-4
Sr89 . S 3x10-8 3x10-4 3x10-10 3x10-6
I 4x10-8 8x10-4 1x10-9 3x10-5
Sr90..vnn S 1x10-9 1x10-5 3x10-11 3x10-7
| 5x10-9 1x10-3 2x10-10 4x10-8
Srol . S 4x10-7 2x10-3 2x10-8 7x10-3
1 3x10-7 1x10-3 9x10-9 5x10-5
Sro2.... S 4x10°7 2x10-3 2x10-8 7x10-5
| 3x10-7 2x10-3 1x10-8 6x10-8
SUIUL (1) vevmreressrsseeeesemsersermscmomresssssssosssssssssssassssessssesess S35 .. ) 3x10-7 2x10-3 ox10-2? 6x10-3
I 3x10-7 8x10-3 9x10-9 3x10-4
TANAIIM (73) 1overerereerecreenseescssmiesssssssasssssssssssss s isecrscenss Ta 182 ......... S 4x10-8 1x10-3 1x10-9 4x1073
| 2x10-8 1x10-3 7x10-10 4x10-5
TECHNEHUM (43) ...verveeeerescerersecremsssressersnssesssissssssssiesses Tc 96m ........ S 8x10°3 4x107! 3x10-6 1x10-¢
| 3x10°5 3x10-1 1x10-8 1x10-2
TCO6 ..oovenene s 6x10-7 3x10-3 2x10-8 1x10-4
| ox10-7 1x10-3 8x10-% 5x10-5
T 97m ... S 2x10-6 1x10-2 8x10-8 4x10-4
| 2x10-7 5x10-3 5x10-2 2x10-4
TC 97 v S 1x10-5 5x10-2 4x10-7 2x10-3
| 3x10°7 2x10-2 1x10-8 8x10-4
Tc 99m ........ S 4x10-5 2x10-1 1x10-8 6x10-3
1 1x10-5 8x10-2 5x10°7 3x10-3
Tc99 ..o s 2x10-8 1x10-2 7x10-8 3x1074
| 6x10-8 5x10-3 2x10-9 2x10-4
TEHUMUM (B2} cvvomnveesseeresscessecrsmmersmsemmseisssensssessrassssssssssasss Te 125m....... ) 4x10-7 5x10-3 1x10-8 2x10-4
| 1x10-7 3x10-3 4x10-9 1x10-4
Te 127m ...... s 1x10-7 2x10-3 5x10-9 6x10-%
| 4x10-8 2x10-3 1x10-9 5x10-5
Te 127 e ] 2x10-6 8x10-3 6x10-8 3x10-4
1 9x10-7 5x10-3 3x10-8 2x10-4
Te 129m ...... S 8x10-8 1x10-3 3x10-9 3x10-5
1 3x10-8 6x10-4 1x10-9 2x10-5
Te 129 ........ S 5x10-6 2x10-2 2x10-7 8x10-4
| 4x10-6 2x10-2 1x10-7 8x10-4
Te131m ...... s 4x10-7 2x10-3 1x10-8 6x10-5
! 2x10-7 1x10-3 6x10-2 4x10-5
Te 132 ......... S 2x10-7 ox10-4 7x10-° 3x10-5
! 1x10-7 6x10-4 4x10-9 2x10-5
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Isotope! Table | Table Il
Element (atomic number) Col. 1 - Air [ Col. 2 - Water | Col. 1 - Air | Col. 2 - Water
(uCi/ml) (uCi/ml) (uCi/mi) (uCi/mi)
TOIDIUIM (B5) -.vvverrerrreessemrersesressosemnsssssssensnsssssssssissssscasnace Tb 160 ......... [ 1x10-7 1x10-3 3x10-° 4x10-3
| 3x10-8 1x10-3 1x10-9 4x10-5
TRAIUM (81} 1.ververesmeuemmnemsenssesersmssssnsrsrnsssssssssssassesssesmsses TI200.......... S 3x10°6 1x10-2 9x10-8 4x10-4
] 1x10-8 7x10-3 4x10-8 2x10-4
TI201 ercrrne s 2x10-6 ox10-3 7x10-8 3x10-4
| 9x10-7 5x10-3 3x10-8 2x10-4
TI202......... S 8x10-7 4x10-3 3x10-8 1x10-4
| 2x10°7 2x10-3 8x10-9 7x10-5
TI 204 .......... S 6x10°7 3x10-3 2x10-8 1x10-4
] 3x10-8 2x10-3 9x10-10 6x10-5
THOMUM (0) 1.veverercrrersnserisisecossssissessssse b ssessissesesacnscss Th 227 ......... S 3x10-10 5x10-4 1x10-1 2x10-°
! 2x10-10 5x10-4 6x10-12 2x10-5
Th228 ... S 9x10-12 2x10-4 3x10-13 7x10-6
I 6x10-12 4x10-4 ox10-13 1x10-5
Th230......... s 2x10-12 5x10-5 8x10-14 2x10-8
| 1x10-1 9x10-4 3x10-13 3x10-5
Th231 ......... S 1x10-8 7x10-3 5x10-8 2x10-4
| 1x10-8 7x10-3 4x10-8 2x10-4
Th232..... S ax10-1 5x10-5 1x10-12 2x10-6
1 axio-1 1x10-3 1x10-12 4x10-5
Thnatural .... | S 6xio-1 6x10-5 2x10-12 2x10-6
! 6x10-1 6x10-4 2x10-12 2x10-5
Th 234 ......... s 6x10-8 5x10-4 2x10-9 2x10-5
| 3x10-8 5x10-4 1x10-8 2x10-5
THUTUM (B9) .vvvvvvevevsresrsereeeesssenseeesssssssssssssssssesssensasesssns Tm170......... ) 4x10-8 1x10-3 1x10-2 5x10-5
I 3x10-8 1x10-3 1x10-9 5x10-5
Tm171 ........ S 1x10-7 1x10-2 4x107° 5x10-4
| 2x10°7 1x10-2 8x10- 5x10-4
TN (S0) evueremneerrerrrereessecsseeresssssosssssrmssmmsassiasssssssssssssssesons Sn 113 ... ] 4x10-7 2x10-3 1x10-8 ox10-%
! 5x10-8 2x10-3 2x10-9 8x10-3
Sn125...... s 1x10-7 5x10-4 4x10-9 2x10-5
i 8x10-8 5x10-4 3x10-9 2x10-5
Tungsten (WOIfram) (74) .......ceveemrmmeererienerinenisiniessssees w181 ......... S 2x10-6 1x10-2 8x10-8 4x10-4
| 1x10-7 1x10-2 4x10-9 3x10-4
Wi85........ S 8x10-7 4x10-3 3x10-8 1x10-4
| 1x10-7 3x10-3 4x10-9 1x10-4
W187 ......... S 4x10-7 2x10-3 2x10-8 7x10-3
| 3x10-7 2x10-3 1x10-8 6x10-5
Uranium (92) S 3x10-10 1x10-4 1x10-1! 5x10-6
| 1x10-10 1x10-4 4x10-12 5x10-8
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Isotope! Table | Table Il
Element (atomic number) Col.1- Air | Col.2-Water] Col.1-Air |Col 2~ Water
(uCi/ml) (wCi/mi) {(uCi/mi) (uCi/ml)
u232..... ) 1x10-10 8x10-4 3x10-12 3x10-5
..................... | 3x10-1 8x10-4 9x10-13 3x10-5
u233...... S 5x10-10 9x10-4 2x10-11 3x10-5
] 1x10-10 ox10-4 4x10-12 3x10-5
U234.... s4 6x10-10 ox10-4 2x10-11 3x10-5
! 1x10-10 9x10-4 4x10-12 3x10-5
U235.. s4 5x10-10 8x10-4 2x10-1 3x10-5
! 1x10-10 8x10-4 4x10-12 3x10-5
U23s..... S 6x10-10 1x10-3 2x10-1 3x10-5
I 1x10-10 1x10-3 4x10-12 3x10-3
U23s..... s4 7x10-M 1x10-3 3x10-12 4x10-5
| 1x10-10 1x10-3 5x10-12 4x10-5
U240.......... s 2x10°7 1x10-3 8x10-2 3x10-5
i 2x10-7 1x10-3 6x10-9 3x10-8
U-natural ..... s4 1x10-10 1x10-3 5x10-12 3x10-5
] 1x10-10 1x10-3 5x10-12 3x10-5
VaNAAIUM (23) 1.veeceeecnrreiere s rssrsssssseesssesaessssesseseesenes V48......... S 2x10-7 9x10-4 6x10-9 3x10-5
| 6x10-8 8x10-4 2x10-2 3x10-5
XENOM (B4) c.emrerenrerereiresssesncsesssssssssssssssssssssssssssssesnsessens Xe 131m Sub 2x1075 | 4x10°7 s
Xe 133 ........ Sub 1X10°5 | e 31077 |
Xe 133m... |Sub 1x10-3 3x10-7
Xe 135 ...... Sub 4x10-6 1x10-7
YHETDIUM (70) .ovececreiciietreiereneiesreseseseesesssesasesenssesenasses Yb175 ........ ) 7x10-7 2x10-8
! 6x10-7 2x10-8
YHOUM (39) covoveirririreeeecseeescissessissssssssssesessesssesossesseeemneeses Y 90 e S 1x10-7 6x10-4 4x10-9
! 1x10-7 6x10-4 3x10-9
Y9im.... ] 2x10-8 1x10-1 8x10-7
! 2x10-5 1x10-1 6x10-7
YOl (] 4x10-8 8x10-4 1x10-9
I 3x10-8 8x10-4 1x10-9
YO2... s 4x10-7 2x10-3 1x10-8
| 3x10-7 2x10-3 1x10-8
Y93 . s 2x10-7 8x10-4 6x10-8
| 1x10-7 8x10-4 5x10-9
ZINC (30) crvrverremsercseinsssesersssssssssesssssssessemssasesssassasssernoes ZN65 ..., S 1x10-7 3x10-3 4x10-9
! 6x10-8 5x10-3 2x10-9
Zn6om........ s 4x10-7 2x10-3 1x10-8
i 3x10-7 2x30-3 1x10-8
Znég ... S 7x10-8 5x10-2 2x10-7
I 9x10-6 5x10-2 3x10-7
ZITCONIUM (40) ov..vvvecmtecteeeresseeesresesssessessssosssssesasesssanns Zro3 ... S 1x10-7 2x10-2 4x10-9
| 3x10-7 2x10-2 1x10-8
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TABLE 4.3 - OLD 10CFR20 APPENDIX B (APRIL 1992) [CONT’'D]
Appendix B - Concentrations in Air and Water Above Natural Background Cont’d
[See footnotes at end of Appendix B]

Isotope! Table | Table Il
Element (atomic number) Col. 1 - Air |Col.2-Water | Col. 1- Air | Col.2 - Water
(uCi/mi) (uCi/ml) (uCifm) {uCi/ml)
Zros ... S 1x10-7 2x10-3 4x10-2 6x10-3
I 3x10-8 2x10-3 1x10-9 6x10-5
Zr 97 ... S 1x10-7 5x10-4 4x10-9 2x10-5
I ox10-8 5x1074 3x10-9 2x10-5
Any single radionuclide not listed above with decay | ooveeecevecceenn. Sub 1x10°6 | 3108 |

mode other than alpha emission or spontaneous fission
and with radioactive half-life less than 2 hours.

Any single radionuclide not listed above with decay | .coveeecvcecicnne 3x10-9 9x10-5 1x10-10 3x10-6
mode other than alpha emission or spontaneous fission
and with radioactive haif-life greater than 2 hours.

Any single radionuclide not listed above, which decays | ....coecveeeenienne 6x10-13 4x1077 2x10-14 3x10-8
by alpha emission or spontaneous fission.

1Soluble (S): Insoluble (1).
2¢3ub” means that values given are for submersion in a semispherical infinite cloud of airborne material.

3These radon concentrations are appropriate for protection from radon-222 combined with its short-lived daughters. Alternatively, the value in Table 1
may be replaced by one-third (1/3) “working level.” (A “working level” is defined as any combination of short-lived radon-222 daughters, polonium-218,
lead-214, bismuth-214 and polonium-214, in one liter of air, without regard to the degree of equilibrium, that will result in the ultimate emission of

1.3 x 105 MeV of alpha particle energy.) The Table Il value may be replaced by one-thirtieth (1/30) of a “working level.” The limit on radon-222
concentrations in restricted areas may be based on an annual average.

4For soluble mixtures of U-238, U-234 and U-235 in air chemical toxicity may be the limiting factor. If the percent by weight-enrichment of U-235 is
less than 5, the concentration value for a 40-hour workweek, Table | is 0.2 milligrams uranium per cubic meter of air average. For any enrichment, the
product of the average concentration and time of exposure during a 40-hour workweek SHALL NOT exceed 8 x 103 SA pCi-hr/ml, where SA is the
specific activity of the uranium inhaled. The concentration value for Table Il is 0.007 milligrams uranium per cubic meter of air. The specific activity for
natural uranium is 8.77 x 10-7 curies per gram U. The specific activity for other mixtures of U-238, U-235 and U-234, if not known SHALL be:

SA=3.6 x 10-7 curies/gram U U-depleted
SA=(0.4+0.38E + 0.0034 E2) 106 E20.72

where E is the percentage by weight of U-235, expressed as percent.

‘NOTE: In any case where there is a mixture in air or water of more than one radionuclide, the limiting
. values for purposes of this Appendix should be determined as foilows:

1. If the identity and concentration of each radionuclide in the mixture are known, the limiting values shoutd be derived as follows: Determine, for each
radionuclide in the mixture, the ratio between the quantity present in the mixture and the limit otherwise established in Appendix B for the specific
radionuclide when not in a mixture. The sum of such ratios for all the radionuclides in the mixture may not exceed “1” (i.e., “unity”)

EXAMPLE: If radionuclides A, B, and C are present in concentrations Ca, Cp and Cg, and if the applicable MPC's, are MPCp, and MPCg and
MPC respectively, then the concentrations SHALL be limited so that the following relationship exists:
(Ca/MPCa)+(Cp/MPCR)+(Cc/MPCq) < 1
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[See footnotes at end of Appendix B]

2. If either the identity or the concentration of any radionuclide in the mixture is not known, the limiting values for purposes of Appendix B SHALL be:
For purposes of Table I, Cal. 1-6 x 10-13

b.  For purposes of Table I, Col. 2-4 x 10-7

c.  For purposes of Table Il, Col. 1-2 x 10-14

d.  For purposes of Table I}, Col. 2-3 x 10-8

fo

3. If any of the conditions specified below are met, the corresponding values specified below may be used in lieu of those specified in
paragraph 2 above.

a. If the identity of each radionuclide in the mixture is known but the concentration of one or more of the radionuclides in the mixture is not
known the concentration limit for the mixture is the limit specified in Appendix “B” for the radionuclide in the mixture having the lowest
concentration limit; or

b. if the identity of each radionuclide in the mixture is known, but it is known that certain radionuclides specified in Appendix “B” are not present
in the mixture, the concentration limit for the mixture is the lowest concentration limit specified in Appendix “B” for any radionuclide which is
not known to be absent from the mixture; or

Table | Table I

c. Element (atomic number) and isotope Col. 1 - Air | Col. 2 - Water | Col. 1 - Air | Col. 2 - Water
{uCifral) {Ci/mi) {uCifmi) {uCi/mi)

If it is known that Sr 90, 1125, 1 126, | 129, 1 131 (1 133, Table Il only), Pb 210,
Po 210, At 211, Ra 223, Ra 224, Ra 226, Ac 227, Ra 228, Th 230, Pa 231, Th232,
Th-nat, Cm 248, Cf254, and Fim 256 are NOt PreSent ......coceivvinnisnnnsnsnnnens | i (<178 [« p N IS 3xi0-8

If it is known that Sr 90, 1125, | 126, 1 129 (1 131, | 133, Table |l only), Pb 210,
Po 210, Ra 223, Ra 226, Ra 228, Pa 231, Th-nat, Cm 248, Cf 254, and Fm 256 2x10-8
BIE MOt PIESENE coveevvversirneessreresseesesssessessssssssssssssssssssssssssssssssmmsssesstinsssssisssssssirnnes | sstrsesssieciossnssasss BX10°5 |

If it is known that Sr 90, | 128 {1 125, 1126, 1 131, Table Il only), Pb 210, Ra 226,
Ra 228, Cm 248, and Cf 254 are NOt PreSent .........ouvcimmmssssssssnessessessssseres 2x10°5 | s 6x10-7

3x10°6 | 1x10-7

If it is known that (§ 129, Table Il only), Ra 226, and Ra 228 are not present ............

If it is known that alpha-emitters and Sr 90, | 129, Pb 210, Ac 227, Ra 228, Pa 230,
Pu 241, and BK 249 a6 NOL PrESENE ...c.ccoviveuimmrcmmssissiesssisssessssmessesssssssssssssisssens 3x10°9 | e 1X10710 | e

if it is known that alpha-emitters and Pb 210, Ac 227, Ra 228, and Pu 241 are not
PIESENE cvvvrvvueseenereerersscmscrssesmnssssssbsssss s st sesn s seseesisssst s . 310710 | 1X10°1 | s

If it is known that alpha-emitters and AC 227 are NOt PreSent .......ccc.eiimsirississinns 3101 | 110712 | i

If it is known that Ac 227, Th 230, Pa 231, Pu 238, Pu 239, Pu 240, Pu 242, Pu
244, Cm 248, Cf 249 and Cf 251 are not present .............. 310712 | e 1x10°13 o

4. If a mixture of radionuclides consists of uranium and its daughters in ore dust prior to chemical separation of the uranium from the ore, the
values specified below may be used for uranium and its daughters through radium-226, instead of those from paragraphs 1, 2, or 3 above.

a. For purposes of Table |, Col. 1-1x10-19 uCi/fmi gross alpha activity: or 5x10-11 uCi/ml natural uranium or 75 micrograms per cubic meter of
air natural uranium.

b. For purposes of Table 1I, Col. 1-3x1 0-12 uCi/ml gross alpha activity: 2x1 0-12 uCi/ml natural uranium or 3 micrograms per cubic meter of
air natural uranium.

5. For purposes of this note, a radionuclide may be considered as not present in a mixture if (a) the ratio of the concentration of that radionuclide inthe
mixture (Cp) to the concentration limit for that radionuclide specified in Table I| of Appendix “B” (MPC,) does not exceed 1/10, (i.e. CalMPCa<1/10)
and (b) the sum of such ratios for all the radionuclides considered a not present in the mixture does not exceed 1/4 i.e.

(CAIMPCA + CBIMPCB ........ + = 1/4),
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TABLE 5.1 - MONITOR ALARM SETPOINT DETERMINATION FOR PINGP
SOURCE EFFLUENT LEASE
'BELEASE SOURCEOQF | TERMS(A) | ELOW RATE ERACTION
1R-30 Aux. Bldg. Aux. Bldg.
and Vent - Unit 1 Unit 1 Exhaust Aux. Bldg. 3.38E-5 29E+4 0.2
1R-37 Air Ejector Air Ejector 3.38E-5 2.9E+4
Unit 1
2R-30 Aux. Bldg. Aux. Bldg. -
and Vent - Unit 2 Unit 2 Exhaust Aux. Bldg. 3.38E-5 4.1E+4 0.3
2R-37 Gas Decay Xe-133 (100%) 1.32E-4 41E+4
Tanks
Air Ejector Air Ejector 3.38E-5 41E+4
Unit 2
1R-12 and Shield Bldg. Cont. - Units
1R-22 Vent - Unit 1 1&2 Purge, Unit Shield Bldg. 1.32E-4 3.2E+4 0.3
1 (Note 2)
Inservice Purge
2R-12 and Shield Bldg. Cont. - Unit 2 Shield Bldg. 1.32E-4 46E+3 0.3
2R-22 Vent - Unit 2 Inservice Purge
R-35 Radwaste Bldg. | Radwaste Bldg. Aux. Bldg. 3.38E-5 6.1E+3 0.1
Vent Exhaust
R-25 and Spent Fuel Pool | Spent Fuel Pool Aux. Bldg. 3.38E-5 1.8E+4 0.1
R-31 Air Vent Air Exhaust
Values listed for T, are nominal values only. They may be adjusted as necessary to allow a reasonable
NOTE: margm to the momtor setpoint. Duplicate values of Ty, are assigned to both Shield Building vents
, L since only one containment will be purged at any one tlme The assigned T, values of all active
Lo e release points SHALL NOT be greater than unity. .
NOTE: When purging the Unit 1 containment via the inservice purge system, the monitor setpoints may be
o ° based on 4.6E+3 c¢fm for the duration of the release.
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TABLE 5.2 - GASEOQOUS SOURCE TERMS

L L - AUX.BLDG SHIELD BLDG. AIR EJECTOR
RADIONUCLIDE - :|. . (&) (Ci/Yr) (A) (CifYr) - (A (Ci/Yn)
Kr-85m 3EO - 2EO
Kr-85 2EO 2.2E1 -
Kr-87 1EO - -
Kr-88 5EO 1EO 3EO
Xe-131m 2EO 2.1E1 1EO
Xe-133m 5EO 2E1 3EO
Xe-133 3.7E2 2.7E3 2.3E2
Xe-135 8EO 6EQO 5EO
Xe-138 1EO - -
TOTAL 3.97E2 2.77E3 2.44E2

“-” indicates that the release is less than 1 Cifyr.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

H PROCEDURES

NORTHERN STATES POWER COMPANY
e Tewriaes ol TITLE:
OFFSITE DOSE CALCULATION
MANUAL (ODCM)

NUMBER:
H4

REV: 15

Page 120 of 223

THIS PAGE IS LEFT INTENTIONALLY BLANK




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

H PROCEDURES

NORTHERN STATES POWER COMPANY

¥

..., Section -

TITLE:

OFFSITE DOSE CALCULATION
MANUAL (ODCM)

NUMBER:
H4

REV: 151

Page 121 of 223

TABLE 5.3 - CRITICAL ORGAN DOSE VALUES (P;) for Child

- mrem/yr
ISOTOPE - N nCi/m3
H-3 1.12E3
Cr-51 1.70E 4
Mn-54 1.58E6
Fe-59 1.27E®6
Co-58 111EB6
Co-60 7.07E6
Zn-65 9.95E5
Rb-86 1.98ES
Sr-89 216 E®6
Sr-90 1.01ES8
Y-91 263E6
Zr-95 223E6
Nb-95 6.14E5
Ru-103 6.62E5
Ru-106 1.43E7
Ag-110m 548E6
Te-127m 1.48E6
Te-129m 1.76 E6
Cs-134 1.01E6
Cs-136 1.71E5
Cs-137 9.07ES5
Ba-140 1.74E6
Ce-141 544E5
Ce-144 1.20E7

1-131

1.62E7
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TABLE 5.4 - DOSE FACTORS FOR NOBLE GASES *
Total Body Dose | : Beta Air Dose
Factor Skin Dose Factor | Gamma Air Dose Factor -
Ki Li Factor Mi Ni
(mrem/yr per (mrem/yr per (mrad/yr per (mrad/yr per

Radionuclide uCi/m3) uCi/m3) uCi/m3) uCi/m3)
Kr-83m 7.56E-02 —— 1.93E+01 2.88E+02
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 9.73+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 163E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+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

* The listed dose factors are for radionuclides that may be detected in gaseous effluents.
All others are 0.
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TABLE 5.5-1 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = GROUND

- GROUND, ALL AGES

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID  LUNG SKIN
MN 54 1.34E09 | 1.34E09 | 1.34E09 | 1.34E09 | 1.34E09 | 1.34E09 | 1.34E09 | 1.57E09
FE 59 275E08 | 2.75E08 | 2.75E08 | 2.75E08 | 2.75E08 | 2.75E08 | 2.75E08 | 3.23E 08
CO58 | 37908 | 3.79E08 | 3.79E08 | 3.79E08 | 3.79E08 | 3.79E08 | 3.79E08 | 4.44E08
CO60 | 2.15E10 | 2.15E10 | 2.15E10 | 2.15E10 | 2.15E10 | 2.15E10 | 2.15E10 | 2.52E 10
SR 89 223E04 | 223E04 | 2.23E04 | 223E04 | 223E04 | 2.23E04 | 2.23E04 | 2.58E 04

1 131 1.72E07 | 1.72E07 | 1.72E07 | 1.72E07 | 1.72E07 | 1.72E07 | 1.72E07 | 2.09E 07
CS134 | 6.82E09 | 6.82E09 | 6.82E09 | 6.82E09 | 6.82E09 | 6.82E09 | 6.82E09 | 7.96E 09
CS137 | 1.03E10 | 1.03E10 | 1.03E10 | 1.03E10 | 1.03E10 | 1.08E10 | 1.03E10 | 1.20E 10

1-133 2.45E06 | 2.45E06 | 2.45E06 | 2.45E06 | 2.45E06 | 2.45E06 | 2.45E06 | 2.98E 06
NB-95 | 1.36E08 | 1.36E08 | 1.36E08 | 1.36E08 | 1.36E08 | 1.36E08 | 1.36E08 | 1.61E 08
ZR-95 | 2.45E08 | 2.45E08 | 2.45E08 | 2.45E08 | 2.45E08 | 2.45E08 | 2.45E08 | 2.84E 08
CS-136 | 1.51E08 | 1.51E08 | 1.51E08 | 1.51E08 | 1.51E08 | 1.51E08 | 1.51E08 | 1.71E08

AG-110M | 3.44E09 | 3.44E09 | 3.44E09 | 3.44E09 | 3.44E09 | 3.44E09 | 3.44E09 | 4.01E09

* R VALUES IN UNITS OF MREM/YR PER uCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCIl/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

H

~_ Section.

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15

Page 126 of 223

TABLE 5.5-2 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = VEGET
AGE GROUP EQUALS ADULT

- VEGETABLE, ADULT

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY  THYROID LUNG SKIN
H 3 2.28E 03 2.28E 03 0.00E 00 2.28E 03 2.28E 03 2.28E 03 2.28E 03 2.28E 03
MN 54 5.83E 07 9.36E 08 0.00E 00 3.05E 08 9.09E 07 0.00E 00 0.00E 00 0.00E 00
FE 59 1.12E 08 9.75E 08 1.24E 08 2.93E 08 0.00E 00 0.00E 00 8.17E 07 0.00E 00
CO 58 6.71E 07 6.07E 08 0.00E 00 2.99E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 3.67E 08 3.12E 09 0.00E 00 1.66E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 2.87E 08 1.60E 09 1.00E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.64E 11 1.93E 10 6.70E 11 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00

131 6.61E Q7 3.04E 07 8.07E 07 1.15E 08 1.98E 08 3.78E 10 0.00E 00 0.00E 00
CS134 8.83E 09 1.89E 08 4.54E 09 1.08E 10 3.49E 09 0.00E 00 1.16E 09 0.00E 00
CS137 5.94E 09 1.76E 08 6.63E 09 9.07E 09 3.08E 09 0.00E 00 1.02E 09 0.00E 00

R VALUES IN UNITS OF MREM/YR PER pCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.




P.  IE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

H

Section -

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15

Page 127 of 223

TABLE 5.5-3 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = VEGET
AGE GROUP EQUALS TEEN

- VEGETABLE, TEEN

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 2.61E03 2.61E03 0.00E 00 2.61E03 2.61E03 2.61E 03 2.61E03 2.61E03
MN 54 8.79E 07 9.09E 08 0.00E 00 4.43E 08 1.32E 08 0.00E 00 0.00E 00 0.00E 00
FE 59 1.60E 08 9.78E 08 1.77E 08 4.14E 08 0.00E 00 0.00E 00 1.30E 08 0.00E 00
CO 58 9.79E 07 5.85E 08 0.00E 00 4.25E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 5.57E 08 3.22E 09 0.00E 00 2.47E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 4.36E 08 1.81E 09 1.52E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 2.05e 11 2.33E 10 8.32E 11 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00

1131 5.77E 07 2.13E 07 7.68E 07 1.07E 08 1.85E 08 3.14E 10 0.00E 00 0.00E 00
CS134 7.54E 09 2.02E 08 6.90E 09 1.62E 10 5.16E 09 0.00E 00 1.97E 09 0.00E 00
CS137 4.90E 09 2.00E 08 1.06E 10 1.41E 10 4.78E 09 0.00E 00 1.86E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCIl/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

TITLE: NUMBER:
H _ OFFSITE DOSE CALCULATION H4
el MANUAL (ODCM) REV: 15
- Section
) Page 128 of 223
TABLE 5.5-4 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- VEGETABLE, CHILD
PATHWAY = VEGET
AGE GROUP EQUALS CHILD
NUCLIDE T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 4.04E 03 4.04E 03 0.00E 00 4.04E 03 4.04E 03 4.04E 03 4.04E 03 4,04E 03
MN 54 1.73E 08 5.44E 08 0.00E 00 6.49E 08 1.82E 08 0.00E 00 0.00E 00 0.00E 00
FE 59 3.17E 08 6.62E 08 3.93E 08 6.36E 08 0.00E 00 0.00E 00 1.84E 08 0.00E 00
CO 58 1.92E 08 3.66E 08 0.00E 00 6.27E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 1.11E 09 2.08E 09 0.00E 00 3.76E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 1.03E 09 1.40E 09 3.62E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 3.49E 11 1.86E 10 1.38E 12 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1 131 8.16E 07 1.28E 07 1.43E 08 1.44E 08 2.36E 08 4.75E 10 0.00E 00 0.00E 00
CS134 5.40E 09 1.38E 08 1.56E 10 2.56E 10 7.93E 09 0.00E 00 2.84E 09 0.00E 00
CS137 3.52E 09 1.50E 08 2.49E 10 2.39E 10 7.78E 09 0.00E 00 2.80E 09 0.00E 00
1-133 1.65E 06 1.76E 06 3.53E 06 4 .37E 06 7.28E 06 8.12E 08 0.00E 00 0.00E 00
NB-95 1.12E 05 2.91E 08 4.04E 05 1.57E 05 1.48E 05 0.00E 00 0.00E 00 0.00E 00
ZR-95 7.35E 05 8.61E 08 3.75E 06 8.25E 05 1.18E 06 0.00E 00 0.00E 00 0.00E 00
CS-136 1.46E 08 7.95E 06 8.23E 07 2.26E 08 1.21E 08 0.00E 00 1.80E 07 0.00E 00
AG-110M 1.86E 07 2.77E 09 3.45E 07 2.33E 07 4.34E 07 0.00E 00 0.00E 00 0.00E (_)O

* R VALUES IN UNITS OF MREM/YR PER uCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF

Mz -MREM/YR PER pCI/SEC FOR ALL OTHERS.



P.  RIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

H

~ Section

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15

Page 129 of 223

TABLE 5.5-5 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

- MEAT, ADULT
PATHWAY = MEAT
AGE GROUP EQUALS ADULT
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY  THYROID LUNG SKIN
H 3 3.25E 02 3.25E 02 0.00E 00 3.25E 02 3.25E 02 3.25E 02 3.25E 02 3.25E 02
MN 54 9.46E 05 1.52E 07 0.00E 00 4.96E 06 1.47E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 1.14E 08 9.93E 08 1.27E 08 2.98E 08 0.00E 00 0.00E 00 8.32E 07 0.00E 00
CO 58 1.99E 07 1.80E 08 0.00E 00 8.90E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 9.37E 07 7.98E 08 0.00E 00 4.25E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 4.21E 06 2.35E 07 1.47E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.86E 09 2.19E 08 7.57E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1131 4.34E 06 2.00E 06 5.30E 06 7.58E 06 1.30E 07 2.48E 09 0.00E 00 0.00E 00
CS134 7.04E 08 1.51E 07 3.62E 08 8.61E 08 2.79E 08 0.00E 00 9.25E 07 0.00E 00
CS137 4.57E 08 1.35E 07 5.10E 08 6.98E 08 2.37E 08 0.00E 00 7.88E 07 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

TITLE: NUMBER:
H4
H OFFSITE DOSE CALCULATION
| MANUAL (ODCM) REV: 15
- Section .
: Page 130 of 223 |
TABLE 5.5-6 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- MEAT, TEEN
PATHWAY = MEAT
AGE GROUP EQUALS TEEN
NUCLIDE T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 1.94E 02 1.94E 02 0.00E 00 1.94E 02 1.94E 02 1.94E 02 1.94E 02 1.94E 02
MN 54 7.50E 05 7.75E 06 0.00E 00 3.78E 06 1.13E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 9.13E 07 5.59E 08 1.01E 08 2.36E 08 0.00E 00 0.00E 00 7.46E 07 0.00E 00
CO 58 1.58E 07 9.45E 07 0.00E 00 6.86E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CcO 60 7.42E 07 4.29E 08 0.00E 00 3.30E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 3.55E 06 1.47E 07 1.24E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.21E 09 1.37E 08 4.90E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1131 3.31E 06 1.22E 06 4.40E 06 6.16E 06 1.06E 07 1.80E 09 0.00E 00 0.00E 00
CS134 3.14E 08 8.42E 06 2.88E 08 6.77E 08 2.15E 08 0.00E 00 8.22E 07 0.00E 00
CS137 1.96E 08 8.02E 06 4.24E 08 5.64E 08 1.92E 08 0.00E 00 7.46E 07 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCIl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.



P. IEISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

H

- Section

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:
H4

REV: 15

Page 131 of 223

TABLE 5.5-7 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

- MEAT, CHILD

PATHWAY = MEAT

AGE GROUP EQUALS CHILD

NUCLIDE T.BODY GI-TRACT  BONE LIVER  KIDNEY THYROID  LUNG SKIN
H 3 | 234E02 | 2.34E02 | 0.00E00 | 2.34E02 | 2.34E02 | 2.34E02 | 2.34E02 | 2.34E 02
MN54 | 1.15E06 | 3.63E06 | 0.00E00 | 4.33E06 | 1.21E06 | 0.00E00 | 0.00E00 | 0.00E 00
FE59 | 1.45E08 | 3.03E08 | 1.80E08 | 2.91E08 | 0.00E00 | 0.00E00 | 8.43E07 | 0.00E 00
CO58 | 245E07 | 4.67E07 | 0.00E00 | 8.01E06 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
CO60 | 1.15E08 | 2.17E08 | 0.00E00 | 3.91E07 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
SR89 | 6.69E06 | 9.07E06 | 2.34E08 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
SR90 | 1.60E09 | 852E07 | 6.33E09 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
| 131 4.66E06 | 7.31E05 | 8.16E06 | 8.21E06 | 1.35E07 | 2.71E09 | 0.00E00 | 0.00E 00

CS134 | 1.76E08 | 4.49E06 | 5.07E08 | 8.33E08 | 2.58E08 | 0.00E00 | 9.26E07 | 0.00E 00
Cs137 | 1.10E08 | 468E06 | 7.81E08 | 7.47E08 | 2.43E08 | 0.00E00 | 8.76E07 | 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

TITLE: NUMBER:
| H4
H OFFSITE DOSE CALCULATION
L MANUAL (ODCM) REV: 15
. Section
Page 132 0f 223 |
TABLE 5.5-8 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- COW MILK, ADULT
PATHWAY = COW MILK
AGE GROUP EQUALS ADULT
NUCLIDE T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

H 3 7.63E 02 7.63E 02 0.00E 00 7.63E 02 7.63E 02 7.63E 02 7.63E 02 7.63E 02
MN 54 8.67E 05 1.39E 07 0.00E 00 4.54E 06 1.35E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 1.27E 07 1.10E 08 1.41E 07 3.31E07 0.00E 00 0.00E 00 9.26E 06 0.00E 00
CO 58 5.15E 06 4.66E 07 0.00E 00 2.30E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 2.04E 07 1.74E 08 0.00E 00 9.27E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 2.00E 07 1.12E 08 6.99E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 6.99E 09 8.22E 08 2.85E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1131 1.19E 08 5.50E 07 1.46E 08 2.08E 08 3.57E 08 6.83E 10 0.00E 00 0.00E 00
CS134 6.05E 09 1.30E 08 3.11E 09 7.40E 09 2.40E 09 0.00E 00 7.95E 08 0.00E 00
CS137 3.87E 09 1.14E 08 4.32E 09 5.91E 09 2.01E 09 0.00E 00 6.67E 08 0.00E 00

R VALUES IN UNITS OF MREM/YR PER uCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF

M2 -MREM/YR PER pCI/SEC FOR ALL OTHERS.



F RIE ISLAND NUCLEAR GENERATING PLANT
NO<THERN STATES POWER COMPANY

H PROCEDURES

_-Section -

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15

Page 133 of 223

PATHWAY = COW MILK

TABLE 5.5-9 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

AGE GROUP EQUALS TEEN

- COW MILK, TEEN

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 9.94E 02 9.94E 02 0.00E 00 9.94E 02 9.94E 02 9.94E 02 9.94E 02 9.94E 02
MN 54 1.50E 06 1.55E 07 | 0.00E 00 7.57E 06 2.26E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 2.22FE 07 1.36E 08 2.46E 07 5.74E 07 0.00E 00 0.00E 00 1.81E 07 0.00E 00
CO 58 8.91E 06 5.33E07 | 0.00E 00 3.87E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 3.54E 07 2.05E 08 0.00E 00 1.57E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 3.69E 07 1.53E 08 1.29E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 9.93E 09 1.13E09 | 4.02E10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00

I 131 1.99E 08 7.32E 07 2.64E 08 3.70E 08 6.37E 08 1.08E 11 0.00E 00 0.00E 00
CS134 5.90E 09 1.58E 08 5.40E 09 1.27E 10 4.04E 09 0.00E 00 1.54E 09 0.00E 00
CS§137 3.63E 09 1.48E 08 7.83E 09 1.04E 10 3.55E 09 0.00E 00 1.38E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

TITLE: NUMBER:
| H4
H OFFSITE DOSE CALCULATION
MANUAL (ODCM) REV: 15
. Section
Page 134 of 223 |
TABLE 5.5-10 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- COW MILK, CHILD
PATHWAY = COW MILK
AGE GROUP EQUALS CHILD
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY  THYROID LUNG SKIN
H 3 1.57E 03 1.57E 03 0.00E 00 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03
MN 54 3.02E 06 9.50E 06 0.00E 00 1.13E 07 3.17E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 4.60E 07 9.61E 07 5.70E 07 9.23E 07 0.00E 00 0.00E 00 2.68E 07 0.00E 00
CO 58 1.81E 07 3.45E 07 0.00E 00 5.91E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 7.19E 07 1.35E 08 0.00E 00 2.44E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 9.10E 07 1.23E 08 3.19E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.72E10 9.15E 08 6.80E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1131 3.66E 08 5.74E 07 6.41E 08 6.45E 08 1.06E 09 2.13E 11 0.00E 00 0.00E 00
CS134 4.13E 09 1.10E 08 1.25E10 2.04E 10 6.34E 09 0.00E 00 2.27E 09 0.00E 00
CS137 2.67E 09 1.13E 08 1.89E 10 1.81E 10 5.89E 09 0.00E 00 2.12E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF

M2 -MREM/YR PER uCl/SEC FOR ALL OTHERS.



IRIE ISLAND NUCLEAR GENERATING PLANT

NoATHERN STATES POWER COMPANY H PROCEDURES
TITLE: NUMBER:
H OFFSITE DOSE CALCULATION H4
MANUAL (ODCM) REV: 15
- Section
: Page 135 of 223

TABLE 5.5-11 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = COW MILK

AGE GROUP EQUALS INFANT

= COW MILK, INFANT

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 2.38E 03 2.38E 03 0.00E 00 2.38E 03 2.38E 03 2.38E 03 2.38E 03 2.38E 03
MN 54 4.77E 06 7.73E 06 0.00E 00 2.11E 07 4.67E 06 0.00E 00 0.00E 00 0.00E 00
FE 59 7.33E 07 8.88E 07 1.06E 08 1.86E 08 0.00E 00 0.00E 00 5.50E 07 0.00E 00
CO 58 2.95E 07 2.94E 07 0.00E 00 1.18E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 1.18E 08 1.18E 08 0.00E 00 4.98E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 1.74E 08 1.25E 08 6.06E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.88E 10 9.23E 08 7.40E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00

I 131 6.93E 08 5.63E 07 1.34E 09 1.58E 09 1.84E 09 5.18E 11 0.00E 00 0.00E 00
CS134 3.78E 09 1.02E 08 2.01E10 3.74E 10 9.64E 09 0.00E 00 3.95E 09 0.00E 00
CS137 2.50E 09 1.10E 08 3.01E10 3.53E 10 9.46E 09 0.00E 00 3.83E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCi/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER pCI/SEC FOR ALL OTHERS.




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

TITLE: NUMBER:
H4
H OFFSITE DOSE CALCULATION

o MANUAL (ODCM) REV: 15

- Section

TABLE 5.5-12 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- GOAT MILK, ADULT
PATHWAY = GOATMILK
AGE GROUP EQUALS ADULT
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

H 3 1.56E 03 1.56E 03 0.00E 00 1.56E 03 1.56E 03 1.56E 03 1.56E 03 1.56E 03
MN 54 1.04E 05 1.67E 06 0.00E 00 5.45E 05 1.62E 05 0.00E 00 0.00E 00 0.00E 00
FE 59 1.65E 05 1.44E 06 1.83E 05 4.31E 05 0.00E 00 0.00E 00 1.20E 05 0.00E 00
CO 58 6.18E 05 5.59E 06 0.00E 00 2.76E 05 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 2.45E 06 2.09E 07 0.00E 00 1.11E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 421E 07 2.35E 08 1.47E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 1.47E 10 1.73E 09 5.98E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1131 1.43E 08 6.60E 07 1.75E 08 2.50E 08 4.29E 08 8.20E 10 0.00E 00 0.00E 00
CS134 1.82E 10 3.89E 08 9.33E 09 2.22E 10 7.19E 09 0.00E 00 2.39E 09 0.00E 00
CS137 1.16E 10 3.43E 08 1.30E 10 1.77E 10 6.02E 09 0.00E 00 2.00E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.



P. IIE ISLAND NUCLEAR GENERATING PLANT
NOHTHERN STATES POWER COMPANY

H PROCEDURES

. Section

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15
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TABLE 5.5-13 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = GOATMILK

- GOAT MILK, TEEN

AGE GROUP EQUALS TEEN
NUCLIDE T.BODY GI-TRACT  BONE LIVER  KIDNEY THYROID  LUNG SKIN

H 3 | 203E03 | 2.03E03 | 0.00E00 | 2.03E03 | 2.03E03 | 2.03E03 | 2.03E03 | 2.03E03
MN54 | 1.80E05 | 1.86E06 | 0.00E00 | 9.08E05 | 2.71E05 | 0.00E00 | 0.00E00 | 0.00E 00
FE59 | 2.88E05 | 1.76E06 | 3.20E05 | 7.46E05 | 0.00E00 | 0.00E00 | 2.35E05 | 0.00E 00
CO58 | 1.07E06 | 6.40E06 | 0.00E00 | 4.64E05 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
CO60 | 4.24E06 | 2.45E07 | 0.00E00 | 1.88E06 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
SR89 | 7.74E07 | 3.22E08 | 2.70E09 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00
SR90 | 209E10 | 2.37E09 | 8.45E 10 | 0.00E00 | 0.00E00 | 0.00E00 | 0.00E 00 | 0.00E 00
1131 239E08 | 8.79E07 | 317E08 | 4.44E08 | 7.65E08 | 1.30E11 | 0.00E00 | 0.00E 00
CS134 | 1.77E10 | 4.74E08 | 1.62E10 | 3.81E10 | 1.21E10 | 0.00E00 | 4.63E09 | 0.00E 00
CS137 | 1.09E10 | 4.45E08 | 2.35E10 | 3.13E10 | 1.06E10 | 0.00E00 | 4.13E09 | 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER pCI/SEC FOR ALL OTHERS.
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TABLE 5.5-14 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- GOAT MILK, CHILD
PATHWAY = GOATMILK
AGE GROUP EQUALS CHILD
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID  LUNG SKIN

H 3 3.20E 03 3.20E 03 0.00E 00 3.20E 03 3.20E 03 3.20E 03 3.20E 03 3.20E 03
MN 54 3.62E 05 1.14E 06 0.00E 00 1.36E 06 3.81E 05 0.00E 00 0.00E 00 0.00E 00
FE 59 5.98E 05 1.25E 06 7.42E 05 1.20E 06 0.00E 00 0.00E 00 3.48E 05 0.00E 00
CO 58 2.17E 06 4.14E 06 0.00E 00 7.09E 05 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 8.63E 06 1.62E 07 0.00E 00 2.93E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 1.91E 08 2.59E 08 6.69E 09 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 3.62E 10 1.92E 09 1.43E 11 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1 131 4.40E 08 6.89E 07 7.70E 08 7.74E 08 1.27E 09 2.56E 11 0.00E 00 0.00E 00
CS134 1.29E 10 3.31E 08 3.74E 10 6.13E 10 1.90E 10 0.00E 00 6.82E 09 0.00E 00
CS137 8.00E 09 3.39E 08 5.66E 10 5.42E 10 1.77E 10 0.00E 00 6.35E 09 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER pCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.
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TABLE 5.5-15 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = GOATMILK

AGE GROUP EQUALS INFANT

- GOAT MILK, INFANT

NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY  THYROID LUNG SKIN
H 3 4.86E 03 4.86E 03 0.00E 00 4.86E 03 4.86E 03 4.86E 03 4.86E 03 4.86E 03
MN 54 5.73E 05 9.28E 05 0.00E 00 2.53E 06 5.60E 05 0.00E 00 0.00E 00 0.00E 00
FE 59 9.63E 05 1.15E 06 1.38E 06 2.42E 06 0.00E 00 0.00E 00 7.15E 05 0.00E 00
CO 58 3.54E 06 3.53E 06 0.00E 00 1.42E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
CO 60 1.41E 07 1.42E 07 0.00E 00 5.97E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 89 3.65E 08 2.62E 08 1.27E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00
SR 90 3.95E 10 1.94E 09 1.55E 11 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00

1131 8.32E 08 6.76E 07 1.61E 09 1.89E 09 2.21E 09 6.22E 11 0.00E 00 0.00E 00
CS134 1.13E 10 3.05E 08 6.02E 10 1.12E 11 2.89E 10 0.00E 00 1.19E10 0.00E 00
CS137 7.50E 09 3.31E 08 9.04E 10 1.06E 11 2.84E 10 0.00E 00 1.15E 10 0.00E 00

R VALUES IN UNITS OF MREM/YR PER pCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER puCI/SEC FOR ALL OTHERS.
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- INHALATION, ADULT

TABLE 5.5-16 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

PATHWAY = INHAL
AGE GROUP EQUALS ADULT
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 1.26E 03 1.26E 03 0.00E 00 1.26E 03 1.26E 03 1.26E 03 1.26E 03 1.26E 03
MN 54 6.29E 03 7.72E 04 0.00E 00 3.95E 04 9.83E 03 0.00E 00 1.42E 06 0.00E 00
FE 59 1.05E 04 1.88E 05 1.17E 04 2.77E 04 0.00E 00 0.00E 00 1.01E 06 0.00E 00
CO 58 2.07E 03 1.06E 05 0.00E 00 1.58E 03 0.00E 00 0.00E 00 9.27E 05 0.00E 00
CO 60 1.48E 04 2.84E 05 0.00E 00 1.15E 04 0.00E 00 0.00E 00 5.96E 06 0.00E 00
SR 89 8.71E 03 3.49E 05 3.04E 05 0.00E 00 0.00E 00 0.00E 00 1.40E 06 0.00E 00
SR 90 6.09E 06 7.21E 05 9.91E 07 0.00E 00 0.00E 00 0.00E 00 9.59E 06 0.00E 00
131 2.05E 04 6.27E 03 2.52E 04 3.57E 04 6.12E 04 1.19E 07 0.00E 00 0.00E 00
CS134 7.27E 05 1.04E 04 3.72E 05 8.47E 05 2.87E 05 0.00E 00 9.75E 04 0.00E 00
CS137 4.27E 05 8.39E 03 4.78E 05 6.20E 05 2.22E 05 0.00E 00 7.51E 04 0.00E 00

R VALUES IN UNITS OF MREM/YR PER pCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.
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TABLE 5.5-17 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

- INHALATION, TEEN

PATHWAY = INHAL
AGE GROUP EQUALS TEEN
NUCLIDE T.BODY GI-TRACT  BONE LIVER  KIDNEY THYROID  LUNG SKIN
H 3 | 127603 | 1.27E03 | 0.00E00 | 1.27E03 | 1.27E03 | 1.27E03 | 1.27E03 | 1.27E 03
MN54 | 839E03 | 6.67E04 | 0.00E00 | 5.10E04 | 1.27E04 | 0.00E00 | 1.98E06 | 0.00E 00
FE59 | 1.43E04 | 1.78E05 | 1.59E04 | 3.69E04 | 0.00E00 | 0.00E00 | 1.53E06 | 0.00E 00
CO58 | 277E03 | 951E04 | 0.00E00 | 2.07E03 | 0.00E00 | 0.00E00 | 1.34E06 | 0.00E 00
CO60 | 1.98E04 | 2.59E05 | 0.00E00 | 1.51E04 | 0.00E00 | 0.00E00 | 8.71E06 | 0.00E 00
SR89 | 1.25E04 | 3.71E05 | 4.34E05 | 0.00E00 | 0.00E00 | 0.00E00 | 2.41E06 | 0.00E 00
SR90 | 6.67E06 | 7.64E05 | 1.08E08 | 0.00E00 | 0.00E00 | 0.00E00 | 1.65E 07 | 0.00E 00
1131 264E04 | 6.48E03 | 354E04 | 490E04 | 8.39E04 | 1.46E07 | 0.00E00 | 0.00E 00
CS134 | 5.48E05 | 9.75E03 | 5.02E05 | 1.13E06 | 3.75E05 | 0.00E00 | 1.46E05 | 0.00E 00
CS137 | 3.11E05 | 847E03 | 6.69E05 | 847E05 | 3.04E05 | 0.00E00 | 1.21E05 | 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCIl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.
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TABLE 5.5-18 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*
- INHALATION, CHILD
PATHWAY = INHAL
AGE GROUP EQUALS CHILD
NUCLIDE T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
H 3 1.12E 03 1.12E 03 0.00E 00 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03
MN 54 9.50E 03 2.29E 04 0.00E 00 4.29E 04 1.00E 04 0.00E 00 1.57E 06 0.00E 00
FE 59 1.67E 04 7.06E 04 2.07E 04 3.34E 04 0.00E 00 0.00E 00 1.27E 06 0.00E 00
CO 58 3.16E 03 3.43E 04 0.00E 00 1.77E 03 0.00E 00 0.00E 00 1.10E 06 0.00E 00
CO 60 2.26E 04 9.61E 04 0.00E 00 1.31E 04 0.00E 00 0.00E 00 7.06E 06 0.00E 00
SR 89 1.72E 04 1.67E 05 5.99E 05 0.00E 00 0.00E 00 0.00E 00 2.15E 06 0.00E 00
SR 90 6.43E 06 3.43E 05 1.01E 08 0.00E 00 0.00E 00 0.00E 00 1.47E 07 0.00E 00
I 131 2.72E 04 2.84E 03 4.80E 04 4.80E 04 7.87E 04 1.62E 07 0.00E 00 0.00E 00
CS134 2.24E 05 3.84E 03 6.50E 05 1.01E 06 3.03E 05 0.00E 00 1.21E 05 0.00E 00
CS137 1.28E 05 3.61E 03 9.05E 05 8.24E 05 2.82E 05 0.00E 00 1.04E 05 0.00E 00
1-133 7.70E 03 5.48E 03 1.66E 04 2.03E 04 3.38E 04 3.85E 06 0.00E 00 0.00E 00
NB-95 6.55E 03 3.70E 04 2.35E 04 9.18E 03 8.62E 03 0.00E 00 6.14E 05 0.00E 00
ZR-95 3.70E 04 6.11E 04 1.90E 05 4.18E 04 5.96E 04 0.00E 00 2.23E 06 0.00E 00
CS-136 1.16E 05 4.18E 03 6.51E 04 1.71E 05 9.55E 04 0.00E 00 1.45E 04 0.00E 00
AG-110M 9.14E 03 1.00E 05 1.69E 04 1.14E 04 2.12E 04 0.00E 00 5.48E 06 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCI/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER pCI/SEC FOR ALL OTHERS.
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TABLE 5.5-19 - R VALUES FOR THE PRAIRIE ISLAND NUCLEAR GENERATING PLANT*

- INHALATION, INFANT

PATHWAY = INHAL
AGE GROUP EQUALS INFANT
NUCLIDE T.BODY GI-TRACT BONE LIVER KIDNEY  THYROID LUNG SKIN
H 3 6.46E 02 6.46E 02 0.00E 00 6.46E 02 6.46E 02 6.46E 02 6.46E 02 6.46E 02
MN 54 4.98E 03 7.05E 03 0.00E 00 2.53E 04 4.98E 03 0.00E 00 9.98E 05 0.00E 00
FE 59 9.46E 03 2.47E 04 1.35E 04 2.35E 04 0.00E 00 0.00E 00 1.01E 06 0.00E 00
CO 58 1.82E 03 1.11E 04 0.00E 00 1.22E 03 0.00E 00 0.00E 00 7.76E 05 0.00E 00
CO 60 1.18E 04 3.19E 04 0.00E 00 8.01E 03 0.00E 00 0.00E 00 4.50E 06 0.00E 00
SR 89 1.14E 04 6.39E 04 3.97E 05 0.00E 00 0.00E 00 0.00E 00 2.03E 06 0.00E 00
SR 90 2.59E 06 1.31E05 4.08E 07 0.00E 00 0.00E 00 0.00E 00 1.12E 07 0.00E 00
131 1.96E 04 1.06E 03 3.79E 04 4.43E 04 5.17E 04 1.48E 07 0.00E 00 0.00E 00
CS134 7.44E 04 1.33E 03 3.96E 05 7.02E 05 1.90E 05 0.00E 00 7.95E 04 0.00E 00
CS137 4.54E 04 1.33E 03 5.48E 05 6.11E 05 1.72E 05 0.00E 00 7.12E 04 0.00E 00

* R VALUES IN UNITS OF MREM/YR PER uCl/M3 FOR INHALATION AND TRITIUM, AND IN UNITS OF
M2 -MREM/YR PER uCI/SEC FOR ALL OTHERS.
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Exposure Pathway
and/or Sample

1. AIRBORNE
Radioiodine and
Particulates

2. DIRECT RADIATION

Number of Samples Sampling and
Collection Frequency

Continuous Sampler operation
3 samples from offsite locations (in with sample collection weekly

and Sample Locations**
Samples from 5 locations: ‘

different sectors) of the highest
calculated annual average ground level
D/Q,

1 sample from the vicinity of a
community having the highest calculated
annual average ground-level D/Q, and 1
sample from a control location specified
in the ODCM

32 TLD stations established with Quarterly
duplicate dosimeters placed at the
following locations:

1. Using the 16 meteorological wind
sectors as guidelines, an inner
ring of stations in the general
area of the site boundary is
established and an outer ring of
stations in the 4 to 5 mile
distance from the plant site is
established. Because of
inaccessibility, seven sectors in
the inner and outer rings are not
covered

TABLE 7.1 - RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLE COLLECTION AND ANALYSIS

Page 1 of 4

Type and Frequency
of Analysis

Radioiodine ér{alysis weekly
for [-131

Particulate:

Gross beta activity on each filter
weekly*. Analysis SHALL be
performed more than 24 hours
following filter change. Perform
gamma isotopic analysis on
composite (by location) sample
quarterly.

Gamma dose

quarterly

* |f Gross beta activity in any indictor sample exceeds 10 times the yearly average of the control sample, a gamma isotopic analysis is required.

**  Sample locations are further described by the REMP.
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TABLE 7.1 - RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLE COLLECTION AND ANALYSIS [CONT’D]
Page 2 of 4

Exposure Pathway Number of Samples Sampling and Type and Frequency
. and/or Sample -, ..and Sample Locations®™ |  Collection Frequency = | - ofAnalysis

DIRECT RADIATION
[Cont'd]

. WATERBORNE

a. Surface

b. Ground

¢. Drinking

2. Seven dosimeters are
established at special interest
areas and a control station.

Upstream & downstream locations

3 samples from wells within 5 miles of
the plant site and 1 sample from a well
greater than 10 miles from the plant site

1 sample from the City of Red Wing

water supply

** Sample locations are further described by the REMP.

Monthly Composite of weekly
samples (water & ice conditions
permitting)

Quarterly

Monthly Composite of weekly
samples

Gamma isotopic analysis of
each monthly composite

Tritium analysis of quarterly
composites of monthly
composites

Gamma isotopic and tritium
analyses of each sample

I-131 Analysis and Gross beta
and gamma isotopic analyses of
each monthly composite

Tritium analysis of quarterly
composites of monthly
composites
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SAMPLE COLLECTION AND ANALYSIS [CONT’D

TABLE 7.1 - RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Page 30f4
Exposure Pathway Number of Samples Sampling and Type and Frequency
and/or Sample - and Sample Locations®™ _ Collection Frequency of Analysis

3. WATERBORNE
[Cont'd]
d. Sediment from
shoreline

4. INGESTION
a. Mik

b. Fish and
Invertebrates

One sample upstream of plant, one
sample downstream of plant, and one
from shoreline of recreational area.

One sample from dairy farm having
highest D/Q, one sample from each of
three dairy farms calculated to have

doses from |-131 >

1 mRem/yr, and one sample from 10-20

miles

One sample of one game specie of fish
located upstream and downstream of the

plant site

One sample of Invertebrates upstream

and downstream of the plant site

*  Sample locations are further described by the REMP.

Semiannually

Monthly or biweekly if animals
are on pasture

Semiannually

Gamma isotopic analysis of
each sample

Gamma isotopic and 1-131
analysis of each sample

Gamma isotopic analyses on
each sample (edible portion only
on fish)
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TABLE 7.1 - RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLE COLLECTION AND ANALYSIS [CONT’D]
Page 4 of 4

Exposure Pathway Number of Samples . Sampling and Type and Frequency
__andjorSample | - and Sample Locations® | ~ Collection Frequency | . - ofAnalysis -

4. INGESTION
[Cont'd]

¢. Food Products

One sample of corn from any field thatis At time of harvest
irrigated by water into which liquid plant .
wastes have been discharged™*

One sample of broad leaf vegetation At time of harvest
from highest D/Q garden and one
sample from 10-20 miles

¥ Sample locations are further described by the REMP.
***  As determined by methods outlined in the ODCM.

Gamma isotopic analysis of
edible portion of each sample

1-131 analyses of edible portion
of each sample
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TABLE 7.2 - REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATION
IN ENVIRONMENTAL SAMPLES
WATER AIRBORNE PAR- FISH MILK FOOD PROD-
ANALYSIS (pCiN) TICULATE OR (pCi/kg, wet) (pCi/) UCTS (pCi/kg,
GASES (pCi/m3) wet)
H-3 20,0001@)

Mn-54 1,000 30,000

Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn-65 300 20,000

Zr-Nb-95 400()

1-131 2@) 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000

Ba-La-140 200(b) 3000)

(@)  Drinking water pathway level.

(b)  Total for parent and daughter.
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TABLE 7.3 - DETECTION CAPABILITIES FOR ENVIRONMENTALSAMPLE ANALYSIS

LOWER LIMIT OF DETECTION (LLD)@)

WATER AIRBORNE FISH MILK FOOD PROD-  SEDIMENT
ANALYSIS (pCif) PARTICULATE (pCi/kg, wet) (pCiN) UCTS (pCi/kg, (pCi/kg, dry)
OR GASES wet)
(pCi/m3)
Gross Beta 4 0.01 30,000
H-3 2,000()

Mn-54 15 130

Fe-59 30 260
Co-58, 60 15 130

Zn-65 30 260
Zr-Nb-95 15()

1-131(d) 1(b) 0.07 1 60

Cs-134 15 0.05 130 15 60 150

Cs-137 18 0.06 150 18 80 180
Ba-La-140 15() 15(0)
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a - The LLD is the smallest concentration of radioactive material in a sample that will be detected with 95%
probability with 5% probability of falsely concluding that a blank observation represents a “real” signal.

For a particular measurement system (which may include radiochemical separation):

4.66s,

LLD =

Where:

LLD is the apriori lower limit of detection as defined above (as picocurie per unit mass or volume), sy, is the standard
deviation of the background counting rate or of the counting rate of a blank sample as appropriate (as counts per
minute). In calculating the LLD for a radionuclide determined by gamma-ray spectrometry, the background SHALL
include the typical contributing of other radionuclides normally present in the samples (e.g., potassium-40 in milk

samples). Typical values of E, V, Y and At SHALL be used in the calculations.

E.V.222.Y.exp (-AA1t)

E is the counting efficiency (as counts per transformation),

2.22 is the number of transformation per minute per picocurie,

Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between sample collection (or end of the sample collection period) and time of counting.

® a O T

Drinking water pathway limit.
Total for parent and daughter

These LLDs apply only where “131] analysis” is specified.

Where “Gamma Isotopic Analysis” is specified, the LLD specification applies to the following radionuclides:
54Mn, 59Fe, 58Co, 60Co, 65Zn, 95Zr-Nb, 137Cs, 134Cs, and 140Ba-La. Other peaks which are measurable and

identifiable, together with the above nuclides, SHALL also be identified and reported.
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FIGURE 3.1 - PRAIRIE ISLAND NUCLEAR GENERATING PLANT SITE BOUNDARY FOR
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APPENDIX A - METEOROLOGICAL ANALYSES

Table A-1
Table A-2
Table A-3

Table A-4

Table A-5

Table A-6
Table A-7

Table A-8

Release Conditions

Distance to Site Boundary

Long Term - Ground Level - Site Boundary - x/Q and D/Q

Long Term - Ground Level - Standard Distances -

%/Q

Long Term - Ground Level - Standard Distances -

D/Q

Short Term - Ground Level - Site Boundary - x/q and D/q

Short Term - Ground Level - Standard Distances - x/q

Short Term - Ground Level - Standard Distances - D/q
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APPENDIX - A

Summary of Dispersion Calculational Procedures

Undepleted, undecayed dispersion parameters were computed using the computer program
XOQDOQ (Sagendorf and Goll, 1977). Specifically, sector average x/Q and D/Q values
were obtained for a sector width of 22.5 degrees. Building wake corrections were used to
adjust calculations for ground-level releases. Standard open terrain recirculation correction
factors were also applied as available as default values in XOQDOQ.

Dispersion calculations were based on ground level releases for the shield buildings, turbine
buildings, and auxiliary building (hereafter referred to as the plant complex). A summary of
release conditions used as input to XOQDOQ is presented in Table A-1 and controlling site
boundary distances are defined in Table A-2. Computed %/Q and D/Q values for site
boundary locations (relative to release points) and for standard distances (to five miles from
the source in 0.1mile increments) are presented in Tables A-3 through A-8.

Onsite meteorological data for the period April 1, 1977 through March 31, 1978 (as
presented in Appendix B) were used as input to XOQDOQ. Data were collected and AT
stability classes were defined in conformance with NRC Regulatory Guide 1.23. Dlspersion
calculations for the plant complex were based on AT 42.7-12.2m and 12.2 meter wind data

(joint data recovery of 96 percent).
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TABLE A-1 - PRAIRIE ISLAND RELEASE CONDITIONS

Shield Buildings

Auxiliary Building

Turbine Building

Type Release

Release Point Height (m)
Adjacent Building Height

Relative Location to Adjacent Struc-
tures

Exit Velocity (m/sec)

Internal Stack Diameter (m)
Building Cross-Sectional Area (m?)
Purge Frequency *** (times/yr)

Purge Duration** (hours/release)

Ground Level
(Long Term and Short Term)

56.4
62.2

Adjacent to
Auxiliary Building

N.A.
N.A.
2,170
20

5

Ground Level
(Long Term)

24.4
62.2*

Adjacent to
Auxiliary Building

N.A.
N.A.
2,170
N.A.

N.A.

Ground Level
(Long Term)

33.6, 12.2
62.2*

Adjacent to
Auxiliary Building

N.A.
N.A.
2,170*
N.A.

N.A.

* Height of Shield Buildings
** Shield Building cross-sectional area
*#*  Applied to short-term calculations only
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TABLE A-2 - DISTANCES (MILES) TO CONTROLLING SITE BOUNDARY LOCATIONS

Sector
N
NNE
NE
ENE

,..E
ESE
SE
SSE
S
SSW
SW
WSW
wW
WNW
NW
NNW

*Qver-water distances

As Measured from Edge of Plant Complex

Distance

0.28
0.26
0.84*
0.62*
0.59*
0.61*
0.67
0.43
0.43
0.40
0.40
0.37
0.36
0.36
0.43
0.48
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TABLE A-3 - PRAIRIE ISLAND DISPERSION PARAMETERS
Prairie Island Dispersion Parameters for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Site Boundary Locations (identified in Table A-2)
Site x/Q (sec/m3) D/Q (1/m2
Boundary Sector
N 1.82E-05 1.18E-07
NNE 1.52E-05 8.55E-08
NE 1.83E-06 7.74E-09
ENE 3.25E-06 1.84E-08
E 1.05E-05 4.23E-08
ESE 1.86E-05 7.30E-08
SE 1.67E-05 6.80E-08
SSE 1.95E-05 6.81E-08
S 8.12E-06 3.19E-08
SSW 7.08E-06 2.55E-08
Sw 7.66E-06 2.77E-08
WSw 1.13E-05 3.53E-08
w 2.66E-05 7.63E-08
WNW 3.38E-05 1.42E-07
NW 2.13E-05 9.02E-08
NNW 1.11E-05

Period of Record: 4/1/77 - 3/31/78

5.43E-08
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS

Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases

> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

0.1
1.20E-04
8.53E-05
8.18E-05
7.88E-05
2.40E-04
4.52E-04
4.85E-04
2.59E-04
1.08E-04
8.60E-05
9.19E-05
1.17E-04
2.64E-04
3.42E-04
2.91E-04
1.76E-04

0.2
3.44E-05
2.44E-05
2.35E-05
2.26E-05
6.89E-05
1.30E-04
1.39E-04
7.44E-05
3.09E-05
2.46E-05
2.62E-05
3.35E-05
7.56E-05
9.80E-05
8.35E-05
5.04E-05

0.3
1.66E-05
1.18E-05
1.14E-05
1.10E-05
3.34E-05
6.28E-05
6.74E-05
3.60E-05
1.46E-05
1.19E-05
1.26E-05
1.61E-05
3.66E-05
4.75E-05
4.05E-05
2.45E-05

Period of Record: 4/1/77 - 3/31/78

0.4
1.02E-05
7.20E-06
6.87E-06
6.70E-06
2.02E-05
3.80E-05
4.07E-05
2.17E-05
9.06E-06
7.19E-06
7.72E-06
9.80E-06
2.22E-05
2.88E-05
2.46E-05
1.50E-05

0.5
7.04E-06
4.93E-06
4.69E-06
4.62E-06
1.38E-05
2.59E-05
2.77E-05
1.48E-05
6.20E-06
4.91E-06
5.31E-06
6.70E-06
1.51E-05
1.98E-05
1.68E-05
1.03E-05

0.6
5.29E-06
3.67E-06
3.49E-06
3.46E-06
1.02E-05
1.92E-05
2.04E-05
1.10E-05
4.62E-06
3.66E-06
3.98E-06
4.97E-06
1.12E-05
1.47E-05
1.25E-05

7.70E-06 -

0.7
4.13E-06
2.83E-06
2.69E-06
2.69E-06
7.88E-06
1.48E-05
1.56E-05
8.44E-06
3.58E-06
2.83E-06
3.09E-06
3.83E-06
8.61E-06
1.14E-05
9.67E-06
5.99E-06
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 0.8 0.9 1.0 11 12 13 1.4
N 3.18E-06 2.39E-06 1.87E-06 1.51E-06 1.24E-06 1.04E-06 8.80E-07
NNE 2.17E-06 1.62E-06 1.27E-06 1.02E-06 8.33E-07 6.95E-07 5.90E-07
NE 2.06E-06 1.54E-06 1.20E-06 9.60E-07 7.86E-07 6.56E-07 5.56E-07
ENE 2.07E-06 1.55E-06 1.21E-06 9.72E-07 7.98E-07 6.66E-07 5.65E-07
E 6.02E-06 4.51E-06 3.52E-06 2.82E-06 2.31E-06 1.93E-06 1.64E-06
ESE 1.13E-05 8.44E-06 6.58E-06 5.28E-06 4.33E-06 3.62E-06 3.07E-06
SE 1.19E-05 8.92E-06 6.96E-06 5.58E-06 4.58E-06 3.82E-06 3.25E-06
SSE 6.45E-06 4.82E-06 3.76E-06 3.01E-06 2.47E-06 2.06E-06 1.75E-06
S 2.74E-06 2.06E-06 1.61E-06 1.29E-06 1.06E-06 8.88E-07 7.54E-07
SSW 2.17E-06 1.63E-06 1.27E-06 1.02E-06 8.36E-07 6.99E-07 5.93E-07
SW 2.38E-06 1.78E-06 1.39E-06 1.12E-06 9.17E-07 7.66E-07 6.50E-07
WSwW 2.93E-06 2.19E-06 1.71E-06 1.37E-06 1.12E-06 9.35E-07 7.93E-07
w 6.57E-06 4 .91E-06 3.83E-06 3.07E-06 2.51E-06 2.10E-06 1.78E-06
WNW 8.77E-06 6.58E-06 5.14E-06 4.13E-06 3.39E-06 2.83E-06 2.41E-06
NW 7.40E-06 5.56E-06 4 .35E-06 3.50E-06 2.88E-06 2.41E-06 2.05E-06
NNW 4.60E-06 3.46E-06 2.71E-06 2.18E-06 1.79E-06 1.28E-06

Period of Record: 4/1/77 - 3/31/78

1.50E-06
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]
Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector 1.5 1.6 1.7 1.8 1.9 2.0 2.1
N 7.57E-07 6.59E-07 5.79E-07 5.13E-07 4.59E-07 4.14E-07 3.76E-07
NNE 5.07E-07 4.41E-07 3.87E-07 3.43E-07 3.07E-07 2.77E-07 2.52E-07
NE 4.77E-07 4.15E-07 3.64E-07 3.23E-07 2.89E-07 2.61E-07 2.38E-07
ENE 4.86E-07 4.23E-07 3.71E-07 3.29E-07 2.94E-07 2.65E-07 2.41E-07
E 1.41E-06 1.23E-06 1.08E-06 9.55E-07 8.56E-07 7.75E-07 7.05E-06
ESE 2.64E-06 2.30E-06 2.02E-06 1.79E-06 1.61E-06 1.46E-06 1.32E-06
SE 2.79E-06 2.43E-06 2.14E-06 1.90E-06 1.70E-06 1.54E-06 1.40E-06
SSE 1.50E-06 1.31E-06 1.15E-06 1.02E-06 9.12E-07 8.25E-07 7.51E-07
S 6.49E-07 5.65E-07 4.97E-07 441E-07 3.95E-07 3.56E-07 3.24E-07
SSW 5.10E-07 4.44E-07 3.90E-07 3.46E-07 3.10E-07 2.80E-07 2.54E-07
SW 5.59E-07 4 87E-07 4.27E-07 3.79E-07 3.39E-07 3.06E-07 2.78E-07
WSW 6.82E-07 5.93E-07 5.21E-07 4.61E-07 4.13E-07 3.74E-07 3.40E-07
w 1.53E-06 1.33E-06 1.17E-06 1.04E-06 9.29E-07 8.40E-07 7.64E-07
WNW 2.07E-06 1.80E-06 1.59E-06 1.41E-06 1.26E-06 1.14E-06 1.03E-06
Nw 1.76E-06 1.54E-06 1.35E-06 1.20E-06 1.08E-06 9.72E-06 8.83E-07
NNW 1.10E-06 9.59E-07 8.43E-07 7.47E-07 6.69E-07 5.49E-07

Period of Record: 4/1/77 - 3/31/78

6.04E-07
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 2.2 2.3 2.4 2.5 2.6 2.7 2.8
N 3.42E-07 3.14E-07 2.89E-07 2.67E-07 2.47E-07 2.30E-07 2.15E-07
NNE 2.30E-07 2.11E-07 1.94E-07 1.80E-07 1.67E-07 1.56E-07 1.45E-07
NE 2.17E-07 1.99E-07 1.84E-07 1.70E-07 1.58E-07 1.47E-07 1.38E-07
ENE 2.20E-07 2.01E-07 1.85E-07 1.71E-07 1.59E-07 1.48E-07 1.38E-07
E 6.44E-07 5.92E-07 5.46E-07 5.05E-07 4.70E-07 4.38E-07 4.09E-07
ESE 1.21E-06 1.11E-06 1.03E-06 9.51E-07 8.84E-07 8.25E-07 7.71E-07
SE 1.28E-06 1.18E-06 1.09E-06 1.01E-06 9.37E-07 8.74E-07 8.17E-07
SSE 6.86E-07 6.31E-07 5.82E-07 5.39E-07 5.01E-07 4.67E-07 4.37E-07
S 2.96E-07 2.71E-07 2.50E-07 2.31E-07 2.15E-07 2.00E-07 1.87E-07
SSW 2.32E-07 2.13E-07 1.96E-07 1.82E-07 1.69E-07 1.57E-07 1.47E-07
SW 2.53E-07 2.32E-07 2.14E-07 1.98E-07 1.83E-07 1.71E-07 1.59E-07
WSwW 3.11E-07 2.85E-07 2.63E-07 2.43E-07 2.26E-07 2.11E-07 1.97E-07
W 6.99E-07 6.42E-07 5.93E-07 5.49E-07 5.10E-07 4.76E-07 4.45E-07
WNW 9.44E-07 8.67E-07 7.99E-07 7.39E-07 6.86E-07 6.39E-07 5.97E-07
NW 8.07E-07 7.41E-07 6.83E-07 6.32E-07 5.87E-07 5.47E-07 5.12E-07
NNW 5.01E-07 4.59E-07 4.23E-07 3.91E-07 3.63E-07 3.15E-07

Period of Record: 4/1/77 - 3/31/78

3.38E-07
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases

> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSw
SW
WSW
W
WNW
NW
NNW

2.9
2.01E-07
1.36E-07
1.29E-07
1.29E-07
3.84E-07
7.23E-07
7.67E-07
4.10E-07
1.75E-07
1.38E-07
1.49E-07
1.85E-07
4.17E-07
5.60E-07
4.79E-07
2.95E-07

3.0
1.88E-07
1.28E-07
1.21E-07
1.21E-07
3.61E-07
6.80E-07
7.21E-07
3.85E-07
1.64E-07
1.29E-07
1.40E-07
1.74E-07
3.92E-07
5.26E-07
4.50E-07
2.77E-07

3.1
1.77E-07
1.20E-07
1.14E-07
1.14E-07
3.40E-07
6.41E-07
6.80E-07
3.63E-07
1.55E-07
1.22E-07
1.32E-07
1.64E-07
3.70E-07
4.95E-07
4.24E-07
2.61E-07

Period of Record: 4/1/77 - 3/31/78

3.2
1.67E-07
1.14E-07
1.08E-07
1.07E-07
3.21E-07
6.05E-07
6.42E-07
3.43E-07
1.46E-07
1.156E-07
1.24E-07
1.54E-07
3.49E-07
4.67E-07
4.00E-07
2.46E-07

3.3
1.58E-07
1.07E-07
1.02E-07
1.01E-07
3.04E-07
5.73E-07
6.08E-07
3.24E-07
1.38E-07
1.09E-07
1.17E-07
1.46E-07
3.30E-07
4.42E-07
3.79E-07
2.32E-07

3.4
1.49E-07
1.02E-07
9.69E-08
9.60E-08
2.88E-07
5.43E-07
5.77E-07
3.08E-07
1.31E-07
1.03E-07
1.11E-07
1.39E-07
3.13E-07
4.19E-07
3.59E-07

2.20E-07

35
1.42E-07
9.65E-08
9.20E-08
9.11E-08
2.74E-07
5.16E-07
5.48E-07
2.92E-07
1.24E-07
9.77E-08
1.05E-07
1.32E-07
2.98E-07
3.98E-07
3.41E-07
2.09E-07
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TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]
Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 3.6 3.7 3.8 3.9 4.0 4.1 42
N 1.35E-07 1.28E-07 1.22E-07 1.16E-07 1.11E-07 1.07E-07 1.02E-07
NNE 9.18E-08 8.74E-08 8.34E-08 7.97E-08 7.62E-08 7.30E-08 7.00E-08
NE 8.75E-08 8.34E-08 7.96E-08 7.61E-08 7.28E-08 6.98E-08 6.70E-08
ENE 8.66E-08 8.24E-08 7.86E-08 7.50E-08 7.17E-08 6.86E-08 6.58E-08
E 2.60E-07 2.48E-07 2.37E-07 2.26E-07 2.17E-07 2.08E-07 1.99E-07
ESE 4.91E-07 4.68E-07 4.47E-07 4.27E-07 4.09E-07 3.92E-07 3.76E-07
SE 5.22E-07 4.97E-07 4.75E-07 4.54E-07 4.35E-07 4.17E-07 4.00E-07
SSE 2.78E-07 2.65E-07 2.53E-07 2.42E-07 2.32E-07 2.22E-07 2.13E-07
S 1.18E-07 1.12E-07 1.07E-07 1.02E-07 9.79E-08 9.38E-08 8.99E-08
SSwW 9.29E-08 8.85E-08 8.44E-08 8.07E-08 7.72E-08 7.39E-08 7.09E-08
SW 1.00E-07 9.54E-08 9.10E-08 8.69E-08 8.31E-08 7.95E-08 7.62E-08
WSwW 1.25E-07 1.19E-07 1.14E-07 1.09E-07 1.04E-07 9.98E-08 9.57E-08
w 2.83E-07 2.70E-07 2.58E-07 2.47E-07 2.36E-07 2.26E-07 2.17E-07
WNW 3.78E-07 3.60E-07 3.44E-07 3.28E-07 3.14E-07 3.01E-07 2.89E-07
NW 3.24E-07 3.09E-07 2.95E-07 2.82E-07 2.70E-07 2.58E-07 2.48E-07
NNW 1.99E-07 1.89E-07 1.80E-07 1.72E-07 1.65E-07 1.51E-07

Period of Record: 4/1/77 - 3/31/78

1.58E-07



' RIE ISLAND NUCLEAR GENERATING PLANT
NORTHERN STATES POWER COMPANY

H PROCEDURES

Period of Record: 4/1/77 - 3/31/78

1.16E-07

TITLE: NUMBER:
H OFFSITE DOSE CALCULATION HA
i | MANUAL (ODCM) REV: 15
- Section
) : Page 173 of 223
TABLE A-4 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D}
Prairie Island Dispersion Parameters (x/Q), SEC/M3, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)
Miles
Sector 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0
N 9.79E-08 9.41E-08 9.04E-08 8.71E-08 8.39E-08 8.09E-08 7.81E-08 7.54E-08
NNE 6.72E-08 6.46E-08 6.22E-08 5.99E-08 5.77E-08 5.57E-08 5.38E-08 5.20E-08
NE 6.43E-08 6.18E-08 5.95E-08 5.74E-08 5.53E-08 5.34E-08 5.16E-08 4.99E-08
ENE 6.31E-08 6.06E-08 5.83E-08 5.62E-08 5.41E-08 5.22E-08 5.04E-08 4.87E-08
E 1.91E-07 1.84E-07 1.77E-07 1.71E-07 1.65E-07 1.59E-07 1.54E-07 1.49E-07
ESE 3.62E-07 3.48E-07 3.35E-07 3.23E-07 3.11E-07 3.01E-07 2.91E-07 2.81E-07
SE 3.85E-07 3.70E-07 3.56E-07 3.44E-07 3.31E-07 3.20E-07 3.09E-07 2.99E-07
SSE 2.05E-07 1.97E-07 1.90E-07 1.83E-07 1.76E-07 1.70E-07 1.65E-07 1.59E-07
S 8.63E-08 8.30E-08 7.98E-08 7.69E-08 7.41E-08 7.15E-08 6.91E-08 6.68E-08
SSwW 6.81E-08 6.55E-08 6.30E-08 6.07E-08 5.85E-08 5.65E-08 5.46E-08 5.27E-08
Sw 7.32E-08 7.03E-08 6.76E-08 6.51E-08 6.28E-08 6.06E-08 5.85E-08 5.65E-08
WSw 9.19E-08 8.84E-08 8.51E-08 8.20E-08 7.91E-08 7.64E-08 7.38E-08 7.14E-08
w 2.09E-07 2.01E-07 1.93E-07 1.86E-07 1.80E-07 1.73E-07 1.68E-07 1.62E-07
WNW 2.77E-07 2.66E-07 256E-07 247E-07 2.38E-07 230E-07 2.22E-07 2.15E-07
NW 2.38E-07 2.29E-07 2.20E-07 2.12E-07 2.05E-07 1.97E-07 1.91E-07 1.84E-07
NNW 1.45E-07 1.39E-07 1.34E-07 1.29E-07 1.24E-07 1.20E-07 1.12E-07
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NORTHERN STATES POWER COMPANY H PROCEDURES
S TITLE: NUMBER:
H’ OFESITE DOSE CALCULATION H4
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ST geetion
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Sector

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSwW
SW
WSwW
w
WNW
NW
NNW

0.1
5.38E-07
3.39E-07
2.21E-07
2.88E-07
6.15E-07
1.12E-06
1.22E-06
5.81E-07
2.72E-07
2.00E-07
2.16E-07
2.39E-07
5.00E-07
9.50E-07
7.95E-07
5.54E-07

0.2
2.01E-07
1.27E-07
8.28E-08
1.08E-07
2.30E-07
4.19E-07
4.55E-07
2.17E-07
1.02E-07
7.47E-08
8.06E-08
8.93E-08
1.87E-07
3.55E-07
2.97E-07
2.07E-07

0.3
1.09E-07
6.87E-08
4.49E-08
5.85E-08
1.26E-07
2.27E-07
2.47E-07
1.18E-07
5.53E-08
4.06E-08
4.38E-08
4.85E-08
1.01E-07
1.93E-07
1.61E-07
1.12E-07

Period of Record: 4/1/77 - 3/31/78

0.4
6.97E-08
4.39E-08
2.87E-08
3.73E-08
7.97E-08
1.45E-07
1.568E-07
7.53E-08
3.53E-08
2.59E-08
2.79E-08
3.09E-08
6.47E-08
1.23E-07
1.03E-07
7.17E-08

TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS

0.5
4.87E-08
3.07-08
2.01E-08
2.61E-08
5.57E-08
1.02E-07
1.10E-07
5.27E-08
2.47E-08
1.81E-08
1.95E-08
2.16E-08
4.53E-08
8.60E-08
7.20E-08
5.02E-08

Prairie Island Dispersion Parameters (D/Q), 1/m?, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

0.6
3.62E-08
2.28E-08
1.49E-08
1.94E-08
4.14E-08
7.54E-08
8.19E-08
3.91E-08
1.83E-08
1.34E-08
1.45E-08
1.61E-08
3.36E-08
6.39E-08
5.35E-08

3.72E-08

0.7
2.81E-08
1.77E-08
1.16E-08
1.51E-08
3.22E-08
5.86E-08
6.36E-08
3.04E-08
1.42E-08
1.04E-08
1.13E-08
1.25E-08
2.61E-08
4.96E-08
4.15E-08
2.89E-08




PRAIRIE ISLAND NUCLEAR GENERATING PLANT
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H OFFSITE DOSE CALCULATION H4
ELIL I MANUAL (ODCM) REV: 15
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TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’'D]

Prairie Island Dispersion Parameters (D/Q), 1/m2, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 0.8 0.9 1.0 11 12 13 14
N 2.13E-08 1.56E-08 1.19E-08 9.32E-09 7.47E-09 6.10E-09 5.07E-09
NNE 1.34E-08 9.84E-09 7.49E-09 5.87E-09 4.70E-09 3.84E-09 3.19E-09
NE 8.76E-09 6.43E-09 4.90E-09 3.83E-09 3.07E-09 2.51E-09 2.09E-09
ENE 1.14E-08 8.37E-09 6.37E-09 4.99E-09 4.00E-09 3.27E-09 2.72E-09
E 2.43E-08 1.79E-08 1.36E-08 1.07E-08 8.54E-09 6.98E-09 5.80E-09
ESE 4.43E-08 3.26E-08 2.48E-08 1.94E-08 1.56E-08 1.27E-08 1.06E-08
SE 4.81E-08 3.54E-08 2.69E-08 2.11E-08 1.69E-08 1.38E-08 1.15E-08
SSE 2.30E-08 1.69E-08 1.29E-08 1.01E-08 8.07E-09 6.59E-09 5.48E-09
S 1.08E-08 7.92E-09 6.03E-09 4.72E-09 3.78E-09 3.09E-09 2.57E-09
SSW 7.91E-09 5.81E-09 4.42E-09 3.46E-09 2.77E-09 2.27E-09 1.88E-09
SW 8.53E-09 6.26E-09 4.77E-09 3.73E-09 2.99E-09 2.45E-09 2.03E-09
WSW 9.45E-09 6.94E-08 5.28E-09 4.14E-09 3.32E-09 2.71E-09 2.25E-09
W 1.98E-08 1.45E-08 1.10E-08 8.65E-09 6.93E-09 5.67E-09 4.71E-09
WNW 3.76E-08 2.76E-08 2.10E-08 1.64E-08 1.32E-08 1.08E-08 8.95E-09
NW 3.14E-08 2.31E-08 1.76E-08 1.38E-08 1.10E-08 9.02E-09 7.49E-09
NNW 2.19E-08 1.61E-08 1.22E-08 9.59E-09 7.68E-09 5.22E-09

Period of Record: 4/1/77 - 3/31/78

6.28E-09
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TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/Q), 1/m2, for Long Term Ground Level Releases

> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

15
4.27E-09
2.69E-09
1.76E-09
2.29E-09
4.88E-09
8.90E-09
9.66E-09
4.61E-09
2.16E-09
1.59E-09
1.71E-09
1.90E-09
3.97E-09
7.54E-09
6.31E-09
4.40E-09

1.6
3.65E-09
2.30E-09
1.50E-09
1.95E-09
4.17E-09
7.59E-09
8.25E-09
3.94E-09
1.85E-09
1.35E-09
1.46E-09
1.62E-09
3.39E-09
6.44E-09
5.39E-09
3.75E-09

1.7
3.14E-09
1.98E-09
1.29E-09
1.68E-09
3.59E-09
6.54E-09
7.11E-09
3.39E-09
1.59E-09
1.17E-09
1.26E-09
1.40E-09
2.92E-09
5.55E-09
4.64E-09
3.23E-09

Period of Record: 4/1/77 - 3/31/78

1.8
2.73E-09
1.72E-09
1.13E-09
1.46E-09
3.13E-09
5.69E-09
6.18E-09
2.95E-09
1.38E-09
1.02E-09
1.10E-09
1.21E-09
2.54E-09
4.83E-09
4.04E-09
2.81E-09

1.9
2.40E-09
1.51E-09
9.87E-10
1.28E-09
2.74E-09
4.99E-09
5.43E-09
2.59E-09
1.21E-09
8.91E-10
9.61E-10
1.06E-09
2.23E-09
4.23E-09
3.54E-09
2.47E-09

2.0
2.12E-09
1.33E-09
8.72E-10
1.14E-09
2.42E-09
4.41E-09
4.79E-09
2.29E-09
1.07E-09
7.87E-10
8.49E-10
9.41E-10
1.97E-09
3.74E-09
3.13E-09

2.18E-09

2.1
1.89E-09
1.19E-09
7.76E-10
1.01E-09
2.16E-09
3.93E-09
4.27E-09
2.04E-09
9.55E-10
7.00E-10
7.56E-10
8.37E-10
1.75E-09
3.33E-09
2.79E-09
1.94E-09




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

H PROCEDURES

NORTHERN STATES POWER COMPANY

Period of Record: 4/1/77 - 3/31/78

1.07E-09

TITLE: NUMBER:
H OFFSITE DOSE CALCULATION H4
. o MANUAL (ODCM) REV: 15
2. Section .
* L Page 178 of 223
TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]
Prairie Island Dispersion Parameters (D/Q), 1/m2, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector 2.2 23 2.4 2.5 2.6 2.7 2.8
N 1.69E-09 1.52E-09 1.37E-09 1.25E-09 1.14E-09 1.04E-09 9.58E-10
NNE 1.06E-09 9.56E-10 8.65E-10 7.86E-10 717E-10 6.57E-10 6.03E-10
NE 6.95E-10 6.25E-10 5.65E-10 .5.13E-10 4.69E-10 4.29E-10 3.94E-10
ENE 9.40E-10 8.14E-10 7.36E-10 6.68E-10 6.10E-10 5.59E-10 5.13E-10
E 1.93E-09 1.74E-09 1.57E-09 1.43E-09 1.30E-09 1.19E-09 1.10E-09
ESE 3.51E-09 3.16E-09 2.86E-09 2.60E-09 2.37E-09 2.17E-09 2.00E-09
SE 3.82E-09 3.44E-09 3.11E-09 2.82E-09 2.58E-09 2.36E-09 2.17E-09
SSE 1.82E-09 1.64E-09 1.48E-09 1.35E-09 1.23E-09 1.13E-09 1.04E-09
S 8.55E-10 7.69E-10 6.95E-10 6.32E-10 5.77E-10 5.28E-10 4.85E-10
SSw 6.27E-10 5.64E-10 5.10E-10 4.63E-10 4.23E-10 3.87E-10 3.56E-10
Sw 6.76E-10 6.09E-10 5.50E-10 5.00E-10 4.56E-10 418E-10 3.84E-10
WSW 7.49E-10 6.74E-10 6.10E-10 5.54E-10 5.06E-10 4.63E-10 4.26E-10
W 1.57E-09 1.41E-09 1.28E-09 1.16E-09 1.06E-09 9.68E-10 8.90E-10
WNW 2.98E-09 2.68E-09 2.42E-09 2.20E-09 2.01E-09 1.84E-09 1.69E-09
NW 2.49E-09 2.24E-09 2.03E-09 1.84E-09 1.68E-09 1.54E-09 1.42E-09
NNW 1.74E-09 1.56E-09 1.41E-09 1.28E-09 1.17E-09 9.86E-10




F  ARIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
| TIMLE: NUMBER:
i H T OFFSITE DOSE CALCULATION Hd
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TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/Q), 1/m2, for Long Term Ground Level Releases

> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
w
WNW
NW
NNW

2.9
8.84E-10
5.56E-10
3.64E-10
4.73E-10
1.01E-09
1.84E-09
2.00E-09
9.55E-10
4.47E-10
3.28E-10
3.54E-10
3.92E-10
8.20E-10
1.56E-09
1.31E-09
9.09E-10

3.0
8.17E-10
5.15E-10
3.36E-10
4.38E-10
9.34E-10
1.70E-09
1.85E-09
8.83E-10
4.14E-10
3.04E-10
3.27E-10
3.63E-10
7.59E-10
1.44E-09
1.21E-09
8.41E-10

3.1
7.58E-10
4.77E-10
3.12E-10
4.06E-10
8.67E-10
1.58E-09
1.71E-09
8.19E-10
3.84E-10
2.82E-10
3.04E-10
3.37E-10
7.04E-10
1.34E-09
1.12E-09
7.80E-10

Period of Record: 4/1/77 - 3/31/78

3.2
7.05E-10
4.44E-10
2.90E-10
3.78E-10
8.06E-10
1.47E-09
1.59E-09
7.61E-10
3.57E-10
2.62E-10
2.82E-10
3.13E-10
6.54E-10
1.24E-09
1.04E-09
7.25E-10

3.3
6.57E-10
4.14E-10
2.70E-10
3.52E-10
7.51E-10
1.37E-09
1.49E-09
7.10E-10
3.33E-10
2.44E-10
2.63E-10
2.92E-10
6.10E-10
1.16E-09
9.71E-10
6.76E-10

3.4
6.14E-10
3.87E-10
2.53E-10
3.29E-10
7.02E-10
1.28E-09
1.39E-09
6.63E-10
3.11E-10
2.28E-10
2.46E-10
2.73E-10
5.70E-10
1.08E-09
9.07E-10

6.32E-10

3.5
5.75E-10
3.62E-10
2.37E-10
3.08E-10
6.57E-10
1.20E-09
1.30E-09
6.21E-10
2.91E-10
2.14E-10
2.30E-10
2.55E-10
5.34E-10
1.01E-09
8.49E-10
5.92E-10




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES

[ e NUMBER:

- H G OFFSITE DOSE CALCULATION H4
e MANUAL (ODCM) REV: 15
- Section :
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TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/Q), 1/m?, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 3.6 3.7 3.8 3.9 4.0 4.1 4.2
N 5.40E-10 5.07E-10 4.78E-10 451E-10 4.26E-10 4.03E-10 3.82E-10
NNE 3.40E-10 3.19E-10 3.01E-10 2.84E-10 2.68E-10 2.54E-10 2.41E-10
NE 2.22E-10 2.09E-10 1.97E-10 1.86E-10 1.75E-10 1.66E-10 1.57E-10
ENE 2.89E-10 2.72E-10 2.56E-10 2.42E-10 2.28E-10 2.16E-10 2.05E-10
E 6.17E-10 5.80E-10 5.46E-10 5.16E-10 4.87E-10 4.61E-10 4.37E-10
ESE 1.12E-09 1.06E-09 9.95E-10 9.39E-10 8.87E-10 8.40E-10 7.96E-10
SE 1.22E-09 1.15E-09 1.08E-09 1.02E-09 9.64E-10 9.12E-10 8.65E-10
SSE 5.83E-10 5.48E-10 5.16E-10 4.87E-10 4.60E-10 4.36E-10 4.13E-10
S 2.73E-10 2.57E-10 2.42E-10 2.28E-10 2.16E-10 2.04E-10 1.94E-10
SSw 2.00E-10 1.88E-10 1.78E-10 1.67E-10 1.58E-10 1.50E-10 1.42E-10
SW 2.16E-10 2.03E-10 1.92E-10 1.81E-10 1.71E-10 1.62E-10 1.53E-10
wWsw 2.40E-10 2.25E-10 2.12E-10 2.00E-10 1.89E-10 1.79E-10 1.70E-10
W 5.01E-10 4.71E-10 4.44E-10 4.19E-10 3.96E-10 3.75E-10 3.55E-10
WNW 9.53E-10 8.96E-10 8.44E-10 7.96E-10 7.52E-10 7.12E-10 6.75E-10
NW 7.97E-10 7.50E-10 7.06E-10 6.66E-10 6.29E-10 5.96E-10 5.65E-10
NNW 5.55E-10 5.22E-10 4.92E-10 4.64E-10 4.38E-10 3.93E-10

Period of Record: 4/1/77 - 3/31/78

415E-10
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e Section - s

TITLE:

OFFSITE DOSE CALCULATION

MANUAL (ODCM)

NUMBER:

H4

REV: 15

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
w
WNW
NwW
NNW

TABLE A-5 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/Q), 1/m2, for Long Term Ground Level Releases
> 500 Hrs/Yr or > 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

4.3
3.63E-10
2.29E-10
1.49E-10
1.94E-10
4.15E-10
7.56E-10
8.21E-10
3.92E-10
1.84E-10
1.35E-10
1.45E-10
1.61E-10
3.37E-10
6.41E-10
5.36E-10
3.75E-10

4.4
3.45E-10
2.17E-10
1.42E-10
1.85E-10
3.94E-10
7.18E-10
7.80E-10
3.73E-10
1.75E-10
1.28E-10
1.38E-10
1.63E-10
3.20E-10
6.09E-10
5.10E-10
3.565E-10

4.5
3.28E-10
2.07E-10
1.35E-10
1.76E-10
3.75E-10
6.84E-10
7.45E-10
3.55E-10
1.66E-10
1.22E-10
1.32E-10
1.46E-10
3.05E-10
5.80E-10
4.85E-10
3.38E-10

Period of Record: 4/1/77 - 3/31/78

Miles

4.6
3.13E-10
1.97E-10
1.29E-10
1.68E-10
3.58E-10
6.52E-10
7.08E-10
3.38E-10
1.58E-10
1.16E-10
1.25E-10
1.39E-10
2.91E-10
5.52E-10
4.62E-10
3.22E-10

47
2.99E-10
1.88E-10
1.23E-10
1.60E-10
3.41E-10
6.22E-10
6.75E-10
3.23E-10
1.51E-10
1.11E-10
1.20E-10
1.33E-10
2.77E-10
5.27E-10
4.41E-10
3.07E-10

4.8
2.85E-10
1.80E-10
1.17E-10
1.63E-10
3.26E-10
5.94E-10
6.45E-10
3.08E-10
1.44E-10
1.06E-10
1.14E-10
1.27E-10
2.65E-10
5.03E-10
4.21E-10
2.93E-10

4.9

2.73E-10

1.72E-10
1.12E-10
1.46E-10
3.12E-10
5.68E-10
6.17E-10
2.94E-10
1.38E-10
1.01E-10
1.09E-10
1.21E-10
2,53E-10
4.81E-10
4.03E-10
2.80E-10
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5.0

2.61E-10
1.64E-10
1.07E-10
1.40E-10
2.98E-10
5.43E-10
5.90E-10
2.82E-10
1.32E-10
9.69E-11
1.05E-10
1.16E-10
2.42E-10
4.61E-10
3.85E-10
2.68E-10
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H OFFSITE DOSE CALCULATION H4
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* Section ., -
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TABLE A-6 - PRAIRIE ISLAND DISPERSION PARAMETERS
Prairie Island Dispersion Parameters for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Site Boundary Locations (identified in Table A-2)
Site
Boundary Sector
Sector x/q (sec/m3) D/q (1/m?)
N 7.09E-05 4.60E-07
NNE 7.32E-05 4 11E-07
NE 1.60E-05 6.77E-08
ENE 1.97E-05 1.11E-07
E 4.92E-05 1.99E-07
ESE 6.40E-05 2.52E-07
SE 5.98E-05 2.43E-07
SSE 8.79E-05 3.08E-07
S 5.18E-05 2.04E-07
SSW 5.26E-05 1.89E-07
Sw 5.25E-05 1.90E-07
WSW 7.83E-05 2.44E-07
w 1.32E-04 3.78E-07
WNW 1.10E-04 4.61E-07
NW 7.67E-05 3.25E-07
NNW 4.79E-05

Period of Record: 4/1/77 - 3/31/78

2.34E-07
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases

< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

0.1
3.76E-04
3.35E-04
4.38E-04
3.27E-04
8.12E-04
1.17E-03
1.27E-03
5.30E-04
5.01E-04
4.54E-04
4.46E-04
6.10E-04
1.00E-03
8.70E-04
8.41E-04
5.69E-04

0.2
1.13E-04
1.05E-04
1.33E-04
1.02E-04
2.43E-04
3.52E-04
3.85E-04
2.82E-04
1.57E-04
1.43E-04
1.44E-04
1.95E-04
3.10E-04
2.65E-04
2.50E-04
1.71E-04

0.3
6.59E-05
5.94E-05
7.71E-05
5.93E-05
1.39E-04
1.98E-04
2.06E-04
1.57E-04
8.75E-05
8.26E-05
8.25E-05
1.08E-04
1.74E-04
1.50E-04
1.38E-04
9.73E-05

Period of Record: 4/1/77 - 3/31/78

0.4
4.39E-05
3.93E-05
4.94E-05
4.01E-05
8.80E-05
1.27E-04
1.31E-04
9.85E-05
5.74E-05
5.34E-05
5.30E-05
6.78E-05
1.10E-04
9.70E-05
8.89E-05
6.28E-05

0.5
3.15E-05
2.77E-05
3.39E-05
2.80E-05
6.16E-05
8.80E-05
9.32E-05
6.75E-05
3.97E-05
3.60E-05
3.58E-05
4.59E-05
7.59E-05
6.86E-05
6.37E-05
4.54E-05

0.6
2.47E-05
2.19E-05
2.68E-05
2.19E-05
4.84E-05
6.84E-05
7.34E-05
5.39E-05
3.11E-05
2.85E-05
2.85E-05
3.67E-05
6.07E-05
5.33E-05
4.97E-05

3.55E-05 -

0.7
1.90E-05
1.65E-05
2.12E-05
1.69E-05
3.78E-05
5.32E-05
5.67E-05
4.30E-05
2.51E-05
2.31E-05
2.35E-05
3.05E-05
4.89E-05
417E-05
3.84E-05
2.78E-05
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases

< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSwW
SW
WSW
w
WNW
NwW
NNW

0.8
1.57E-05
1.35E-05
1.74E-05
1.39E-05
3.11E-05
4.35E-05
4.65E-05
3.53E-05
2.05E-05
1.89E-05
1.95E-05
2.51E-05
4.01E-05
3.44E-05
3.15E-05
2.28E-05

0.9
1.26E-05
1.11E-05
1.44E-05
1.14E-05
2.51E-05
3.58E-05
3.79E-05
2.87E-05
1.66E-05
1.54E-05
1.54E-05
2.05E-05
3.24E-05
2.75E-05
2.57E-05
1.86E-05

1.0
1.06E-05
9.26E-06
1.21E-05
9.46E-06
2.11E-05
2.98E-05
3.18E-05
2.41E-05
1.38E-05
1.29E-05
1.30E-05
1.72E-05
2.70E-05
2.31E-05
2.17E-05
1.54E-05

Period of Record: 4/1/77 - 3/31/78

11
8.97E-06
7.87E-06
1.02E-05
8.04E-06
1.80E-05
2.54E-05
2.71E-05
2.05E-05
1.17E-05
1.10E-05
1.12E-05
1.47E-05
2.30E-05
1.96E-05
1.85E-05
1.31E-05

1.2
7.73E-06
6.81E-06
8.57E-06
6.83E-06
1.53E-05
2.19E-05
2.32E-05
1.72E-05
1.01E-05
9.05E-06
9.19E-06
1.21E-05
1.89E-05
1.68E-05
1.60E-05
1.12E-05

13
6.76E-06
5.96E-06
7.50E-06
5.97E-06
1.33E-05
1.91E-05
2.03E-05
1.51E-05
8.83E-06
7.93E-06
8.05E-06
1.06E-05
1.65E-05
1.48E-05
1.40E-05

9.85E-06 -

1.4
5.91E-06
5.27E-06
6.63E-06
5.27E-06
1.18E-05
1.71E-05
1.81E-05
1.35E-05
7.81E-06
7.02E-06
7.21E-06
9.41E-06
1.46E-05
1.31E-05
1.24E-05
8.82E-06
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]
Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)
Sector 1.5 1.6 1.7 1.8 1.9 2.0 21
N 5.27E-06 4.74E-06 4.30E-06 3.91E-06 3.59E-06 3.32E-06 3.07E-06
NNE 4.70E-06 4.22E-06 3.82E-06 3.47E-06 3.18E-06 2.97E-06 2.75E-06
NE 5.89E-06 5.30E-06 4.80E-06 4.37E-06 4.01E-06 3.69E-06 3.42E-06
ENE 4.67E-06 4.21E-06 3.80E-06 3.45E-06 3.16E-06 2.91E-06 2.70E-06
E 1.06E-05 9.52E~06 8.66E-06 7.90E-06 7.25E-06 6.74E-06 6.25E-06
ESE 1.52E-05 1.38E-05 1.25E-05 1.13E-05 1.04E-05 9.72E-06 9.03E-06
SE 1.62E-05 1.46E-05 1.33E-05 1.21E-05 1.11E-05 1.03E-05 9.59E-06
SSE 1.20E-05 1.09E-05 9.84E-06 8.96E-06 8.23E-06 7.58E-06 7.04E-06
S 6.97E-06 6.27E-06 5.68E-06 5.18E-06 4.75E-06 4.36E-06 4.04E-06
SSwW 6.28E-06 5.66E-06 5.14E-06 4.69E-06 4.31E-06 3.92E-06 3.64E-06
SW 8.43E-06 5.78E-06 5.24E-06 4.77E-06 4.37E-06 3.90E-06 3.62E-06
WSW 8.41E-06 7.58E-06 6.87E-06 6.27E-06 5.77E-06 5.17E-06 4.80E-06
w 1.30E-05 1.17E-05 1.06E-05 9.62E-06 8.83E-06 8.33E-06 7.73E-06
WNW 1.17E-05 1.05E-05 9.65E-06 8.80E-06 8.08E-06 7.42E-06 6.89E-06
NW 1.11E-05 1.00E-05 9.09E-06 8.30E-06 7.63E-06 7.13E-06 6.62E-06
NNW 7.89E-06 7.11E-06 6.47E-06 5.89E-06 5.41E-06 5.01E-06 4.64E-06

Period of Record: 4/1/77 - 3/31/78
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 2.2 2.3 2.4 2.5 2.6 2.7 2.8
N 2.87E-06 2.67E-06 2.50E-06 2.32E-06 2.27E-06 1.94E-06 1.84E-06
NNE 2.56E-06 2.39E-06 2.24E-06 2.09E-06 2.03E-06 1.76E-06 1.66E-06
NE 3.19E-06 2.98E-06 2.79E-06 2.63E-06 2.57E-06 2.24E-06 2.11E-06
ENE 2.51E-06 2.34E-06 2.19E-06 2.05E-06 1.97E-06 1.74E-06 1.64E-06
E 5.82E-06 5.44E-06 5.10E-06 4.89E-06 4.75E-06 4.14E-06 3.92E-06
ESE 8.41E-06 7.87E-06 7.38E-06 7.16E-05 7.09E-06 6.11E-06 5.78E-06
SE 8.93E-06 8.35E-06 7.82E-06 7.70E-05 7.60E-06 6.62E-06 6.26E-06
SSE 6.56E-06 6.14E-06 5.76E-06 5.55E-06 5.36E-06 4.73E-06 4.47E-06
S 3.76E-06 3.51E-06 3.29E-06 3.18E-06 3.06E-06 2.73E-06 2.59E-06
SSW 3.39E-06 3.16E-06 2.96E-06 2.89E-06 2.75E-06 2.42E-06 2.28E-06
SW 3.37E-06 3.15E-06 2.95E-06 2.84E-06 2.70E-06 2.44E-06 2.30E-06
WSW 4.47E-06 4.18E-06 3.92E-06 3.85E-06 3.67E-06 3.28E-06 3.10E-06
w 7.21E-06 6.74E-06 6.32E-06 6.45E-06 6.03E-06 5.30E-06 5.02E-06
WNW 6.42E-06 6.00E-06 5.65E-06 5.32E-06 5.23E-06 4.55E-06 4.30E-06
NW 6.16E-06 5.76E-06 5.40E-06 5.16E-06 5.03E-06 4.37E-06 413E-06
NNW 4.31E-06 4.02E-06 3.76E-06 3.57E-06 3.46E-06 3.QOE-O6 : 2.83E-06

Period of Record: 4/1/77 - 3/31/78
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases

< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SES
SSE
S
SSW
SW
WSw
w
WNW
NW
NNW

2.9
1.74E-06
1.57E-06
2.00E-06
1.55E-06
3.71E-06
5.48E-06
5.93E-06
4.24E-06
2.45E-06
2.16E-06
2.18E-06
2.94E-06
4.76E-06
4.07E-06
3.92E-06
2.68E-06

3.0
1.66E-06
1.50E-06
1.90E-06
1.48E-06
3.51E-06
5.18E-06
5.63E-06
3.97E-06
2.25E-06
1.96E-06
2.03E-06
2.70E-06
4.34E-06
3.86E-06
3.69E-06
2.53E-06

3.1
1.58E-06
1.43E-06
1.81E-06
1.40E-06
3.34E-06
4.93E-06
5.36E-06
3.78E-06
2.14E-06
1.87E-06
1.93E-06
2.57E-06
4.13E-06
3.67E-06
3.51E-06
2.40E-06

Period of Record: 4/1/77 - 3/31/78

3.2
1.50E-06
1.36E-06
1.73E-06
1.33E-06
3.19E-06
4.70E-05
5.11E-05
3.60E-06
2.04E-06
1.78E-06
1.84E-06
2.45E-06
3.95E-06
3.50E-06
3.35E-06
2.28E-06

3.3
1.43E-06
1.30E-06
1.65E-06
1.27E-06
3.04E-06
4.49E-06
4.87E-06
3.44E-06
1.94E-06
1.70E-06
1.75E-06
2.34E-06
3.77E-06
3.34E-06
3.20E-06
2.18E-06

3.4
1.37E-06
1.24E-06
1.58E-06
1.21E-06
2.91E-06
4.29E-06
4.66E-06
3.29E-06
1.85E-06
1.63E-06
1.67E-06
2.24E-06
3.61E-06
3.20E-06
3.06E-06

2.08E-06 -

3.5
1.31E-06
1.19E-06
1.51E-06
1.16E-06
2.79E-06
4.11E-06
4.46E-06
3.15E-06
1.77E-06
1.56E-06
1.60E-06
2.14E-06
3.47E-06

3.06E-06

2.94E-06
1.99E-06
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 3.6 3.7 3.8 3.9 4.0 4.1 4.2
N 1.25E-06 1.20E-06 1.15E-06 1.10E-06 1.06E-06 1.02E-06 9.88E-07
NNE 1.14E-06 1.09E-06 1.05E-06 1.01E-06 9.73E-07 9.37E-07 9.04E-07
NE 1.45E-06 1.39E-06 1.34E-06 '1.29E-06 1.24E-06 1.20E-06 1.16E-06
ENE 1.11E-06 1.07E-06 1.02E-06 9.83E-07 9.46E-07 9.11E-07 8.79E-07
E 2.67E-06 2.57E-06 2.47E-06 2.38E-06 2.29E-06 2.21E-06 2.13E-06
ESE 3.94E-06 3.78E-06 3.64E-06 3.50E-06 3.38E-06 3.26E-06 3.15E-06
SE5 4.27E-06 4.10E-06 3.94E-06 3.79E-06 3.65E-06 3.52E-06 3.39E-06
SSE 3.02E-06 2.90E-06 2.79E-06 2.68E-06 2.59E-06 2.50E-06 2.41E-06
S 1.70E-06 1.63E-06 1.57E-06 1.51E-06 1.45E-06 1.40E-06 1.35E-06
SSW 1.50E-06 1.44E-06 1.38E-06 1.33E-06 1.29E-06 1.24E-06 1.20E-06
SwW 1.53E-06 1.47E-06 1.41E-06 1.36E-06 1.29E-06 1.25E-06 1.20E-06
WSw 2.06E-06 1.98E-06 1.90E-06 1.83E-06 1.76E-06 1.70E-06 1.64E-06
w 3.33E-06 3.20E-06 3.08E-06 2.97E-06 2.87E-06 2.77E-06 2.68E-06
WNW3 2.93E-06 2.81E-06 2.70E-06 2.60E-06 2.51E-06 2.42E-06 2.33E-06
NwW 2.82E-06 2.71E-06 2.60E-06 2.50E-06 2.41E-06 2.32E-06 2.24E-06
NNW 1.91E-06 1.83E-06 1.76E-06 1.69E-06 1.63E-06 B .S7E-06 - 1.52E-06

Period of Record: 4/1/77 - 3/31/78
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases

< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE5
SSE
S
SSW
SW
WSW
w
WNW3
NW
NNW

4.3
9.59E-07
8.73E-07
1.12E-06
8.47E-07
2.06E-06
3.04E-06
3.27E-06
2.34E-06
1.30E-06
1.16E-06
1.16E-06
1.59E-06
2.59E-06
2.25E-06
2.16E-06
1.46E-06

4.4
9.27E-07
8.44E-07
1.08E-06
8.18E-07
2.00E-06
2.94E-06
3.16E-06
2.26E-06
1.26E-06
1.12E-06
1.12E-06
1.54E-06
2.51E-06
2.18E-06
2.09E-06
1.41E-06

4.5
8.97E-07
8.16E-07
1.05E-06
7.91E-07
1.93E-06
2.85E-06
3.06E-06
2.19E-06
1.22E-06
1.09E-06
1.09E-06
1.49E-06
2.43E-06
2.11E-06
2.01E-06
1.36E-06

Period of Record: 4/1/77 - 3/31/78

4.6
8.68E-07
7.90E-07
1.01E-06
7.66E-07
1.87E-06
2.76E-06
2.97E-06
2.12E-06
1.18E-06
1.05E-06
1.06E-06
1.44E-06
2.36E-06
2.04E-06
1.95E-06
1.32E-06

4.7
8.41E-07
7.65E-07
9.18E-07
7.41E-07
1.82E-06
2.67E-06
2.88E-06
2.07E-06
1.16E-06
1.02E-06
1.02E-06
1.39E-06
2.29E-06
1.98E-06
1.89E-06
1.28E-06

4.8
8.16E-07
7.42E-07
9.51E-07
7.18E-07
1.76E-06
2.60E-06
2.79E-06
2.01E-06
1.11E-06
9.94E-07
9.91E-07
1.35E-06
2.23E-06
1.92E-06
1.84E-06

1 .."24E-06 :

4.9
7.92E-07
7.20E-07
9.23E-07
6.97E-07
1.71E-06
2.52E-06
2.70E-06
1.95E-06
1.08E-06
9.66E-07
9.62E-07
1.31E-06
2.17E-06
1.86E-06
1.79E-06
1.20E-06
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TABLE A-7 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (x/q), sec/m3, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 5.0
N 7.67E-07
NNE 6.99E-07
NE 8.97E-07
ENE 6.76E-07
E 1.67E-06
ESE 2.45E-06
SE 2.62E-06
SSE 1.89E-06
S 1.05E-06
SSwW 9.39E-07
SW 9.35E-07
WSwW 1.27E-06
w 2.11E-06
WNW 1.81E-06
NW 1.74E-06
NNW 1.17E-06

Period of Record: 4/1/77 - 3/31/78




P, AIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES

TITLE: NUMBER:
H B . OFFSITE DOSE CALCULATION H4
o o MANUAL (ODCM) REV: 15
Section - i
. e B Page 193 of 223
TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS
Prairie Island Dispersion Parameters (D/q), 1/mZ2, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)
Miles
Sector 0.1 0.2 0.3 0.4 0.5 0.6 0.7
N 1.68E-06 6.63E-07 4.32E-07 3.00E-07 2.18E-07 1.69E-07 1.29E-07
NNE 1.33E-06 5.43E-07 3.46E-07 2.40E-07 1.72E-07 1.36E-07 1.03E-07
NE 1.19E-06 4.68E-07 3.05E-07 2.06E-07 1.45E-07 1.14E-07 9.10E-08
ENE 1.20E-06 4.86E-07 3.17E-07 2.23E-07 1.58E-07 1.23E-07 9.49E-08
E 2.08E-06 8.09E-07 5.21E-07 3.46E-07 2.49E-07 1.96E-07 1.54E-07
ESE 2.90E-06 1.14E-06 747E-07 4.85E-07 3.45E-07 2.69E-07 2.11E-07
SE 3.20E-06 1.26E-06 7.54E-07 5.08E-07 3.71E-07 2.94E-07 2.31E-07
SSE 2.09E-06 8.24E-07 5.16E-07 3.41E-07 2.40E-07 1.92E-07 1.55E-07
S 1.27E-06 5.18E-07 3.24E-07 2.23E-07 1.58E-07 1.23E-07 1.00E-07
SSw 1.06E-06 4.33E-07 2.82E-07 1.92E-07 1.33E-07 1.05E-07 8.51E-08
SW 1.05E-06 4.42E-07 2.85E-07 1.91E-07 1.31E-07 1.04E-07 8.55E-08
WSW 1.24E-06 5.19E-07 3.24E-07 2.14E-07 1.48E-07 1.19E-07 1.94E-08
W 1.90E-06 7.65E-07 4.83E-07 3.22E-07 2.27E-07 1.82E-07 1.48E-07
WNW 2.42E-06 9.62E-07 6.10E-07 4.14E-07 2.99E-07 2.31E-07 1.81E-07
NwW 2.30E-06 8.91E-07 5.49E-07 3.72E-07 2.73E-07 2.12E-07 1.65E-07
NNW 1.79E-06 7.01E-07 4.46E-07 2.21E-07 1.34E-07

Period of Record: 4/1/77 - 3/31/78

3.01E-07

1.72E-07 -



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
S TITLE: NUMBER:

H,- o OFFSITE DOSE CALCULATION H4
H MANUAL (ODCM) REV: 15

© section
s Page 194 of 223

TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/q), 1/m2, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 0.8 0.9 1.0 11 1.2 1.3 1.4
N 1.05E-07 8.25E-08 6.73E-08 5.55E-08 4.66E-08 3.99E-08 3.41E-08
NNE 8.35E-08 6.76E-08 5.48E-08 4.55E-08 3.85E-08 3.29E-08 2.85E-08
NE 7.39E-08 5.99E-08 4.95E-08 4.08E-08 3.35E-08 2.87E-08 2.49E-08
ENE 7.67E-08 6.15E-08 4.97E-08 4.13E-08 3.42E-08 2.93E-08 2.53E-08
E 1.25E-07 9.96E-08 8.17E-08 6.79E-08 5.63E-08 4.82E-08 4.18E-08
ESE 1.71E-07 1.38E-07 1.12E-07 9.32E-08 7.87E-08 6.71E-08 5.86E-08
SE 1.88E-07 1.50E-07 1.23E-07 1.02E-07 8.55E-08 7.34E-08 6.38E-08
SSE 1.26E-07 1.01E-07 8.26E-08 6.86E-08 5.63E-08 4.83E-08 4.22E-08
S 8.06E-08 6.40E-08 5.16E-08 4.29E-08 3.60E-08 3.07E-08 2.66E-08
SSwW 6.87E-08 5.49E-08 4.50E-08 3.73E-08 3.00E-08 2.57E-08 2.23E-08
SW 7.00E-08 5.41E-08 4.47E-08 3.73E-08 3.00E-08 2.57E-08 2.25E-08
WSW 8.11E-08 6.49E-08 5.32E-08 4.44E-08 3.59E-08 3.08E-08 2.67E-08
W 1.21E-07 9.57E-08 7.80E-08 6.48E-08 5.22E-08 4.46E-08 3.86E-08
WNW 1.47E-07 1.15E-07 9.45E-08 7.80E-08 6.54E-08 5.61E-08 4.86E-08
NW 1.34E-07 1.07E-07 8.78E-08 7.30E-08 6.13E-08 5.23E-08 4.53E-08
NNW 1.08E-07 8.62E-08 6.96E-08 5.74E-08 4.82E-08 3.60E-08

Period of Record: 4/1/77 - 3/31/78

4.12E-08 .



I .RIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
‘ TITLE: NUMBER:
H OFFSITE DOSE CALCULATION Ha
o MANUAL (ODCM) REV: 15
=00 Section -
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Sector

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSwW
SW
WSwW
w
WNW
NW
NNW

TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

15
2.98E-08
2.49E-08
2.17E-08
2.20E-08
3.66E-08
5.12E-08
5.61E-08
3.70E-08
2.32E-08
1.95E-08
1.97E-08
2.34E-08
3.37E-08
4.26E-08
3.97E-08
3.15E-08

1.6
2.62E-08
2.20E-08
1.92E-08
1.94E-08
3.24E-08
4.53E-08
4.96E-08
3.27E-08
2.05E-08
1.73E-08
1.74E-08
2.07E-08
2.97E-08
3.76E-08
3.51E-08
2.78E-08

1.7
2.33E-08
1.95E-08
1.70E-08
1.72E-08
2.89E-08
4.03E-08
4.41E-08
2.91E-08
1.82E-08
1.54E-08
1.54E-08
1.84E-08
2.64E-08
3.38E-08
3.12E-08
2.48E-08

Period of Record: 4/1/77 - 3/31/78

1.8
2.08E-08
1.74E-08
1.52E-08
1.54E-08
2.58E-08
3.60E-08
3.95E-08
2.60E-08
1.63E-08
1.38E-08
1.38E-08
1.65E-08
2.36E-08
3.02E-08
2.80E-08
2.22E-08

1.9
1.87E-08
1.56E-08
1.37E-08
1.38E-08
2.32E-08
3.23E-08
3.55E-08
2.34E-08
1.46E-08
1.24E-08
1.24E-08
1.49E-08
2.12E-08
2.72E-08
2.52E-08
1.99E-08

Prairie Island Dispersion Parameters (D/q), 1/m2, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

2.0
1.70E-08
1.43E-08
1.23E-08
1.25E-08
2.11E-08
2.95E-08
3.21E-08
2.10E-08
1.31E-08
1.10E-08
1.08E-08
1.30E-08
1.95E-08
2.44E-08
2.30E-08

1.81E-08 .

2.1
1.54E-08
1.30E-08
1.12E-08
1.13E-08
1.91E-08
2.68E-08
2.92E-08
1.91E-08
1.19E-08
1.00E-08
9.86E-09
1.18E-08
1.77E-08
2.22E-08
2.09E-08
1.64E-08




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
R TITLE: NUMBER:
H | OFFSITE DOSE CALCULATION H4
o MANUAL (ODCM) REV: 15
S Section
: R ' Page 196 of 223

TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/q), 1/m2, for Short Term Ground Level Releases
<500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 2.2 2.3 24 25 26 27 28
N 1.41E-08 1.29E-08 1.19E-08 1.09E-08 1.05E-08 8.80E-09 8.23E-09
NNE 1.18E-08 1.08E-08 9.96E-09 9.12E-09 8.70E-09 7.42E-09 6.90E-09
NE 1.02E-08 9.34E-09 8.58E-09 '7.92E-09 7.61E-09 6.51E-09 6.05E-09
ENE 1.03E-08 9.45E-09 8.69E-09 7.99E-09 7.58E-09 6.56E-09 6.10E-09
E 1.74E-08 1.60E-08 1.47E-08 1.38E-08 1.32E-08 1.13E-08 1.05E-08
ESE 2.44E-08 2.24E-08 2.05E-08 1.96E-08 1.90E-08 1.61E-08 1.50E-08
SE 2.66E-08 2.43E-08 2.24E-08 2.16E-08 2.09E-08 1.79E-08 1.66E-08
SSE 1.74E-08 1.60E-08 1.47E-08 1.39E-08 1.32E-08 1.14E-08 1.06E-08
S 1.09E-08 9.97E-09 9.17E-09 8.70E-09 8.23E-09 7.22E-09 6.73E-09
SSW 9.14E-09 8.37E-09 7.70E-09 7.37E-09 6.91E-09 5.96E-09 5.54E-09
SW 9.00E-09 8.25E-09 7.60E-09 7.18E-09 6.72E-09 5.98E-09 5.56E-09
WSW 1.08E-08 9.89E-09 9.09E-09 8.77E-09 8.21E-09 7.20E-09 6.69E-09
W 1.62E-08 1.48E-08 1.36E-08 1.36E-08 1.25E-08 1.08E-08 1.00E-08
WNW 2.02E-08 1.86E-08 1.71E-08 1.59E-08 1.53E-08 1.31E-08 1.22E-08
NW 1.90E-08 1.74E-08 1.60E-08 1.51E-08 1.44E-08 1.23E-08 1.14E-08

NNW 1.50E-08 1.37E-08 1.26E-08 1.17E-08 1.12E-08 '9.53E—09 :

Period of Record: 4/1/77 - 3/31/78

8.86E-09
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NORTHERN STATES POWER COMPANY H PROCEDURES
o TmLE: NUMBER:

H s OFFSITE DOSE CALCULATION H4
g MANUAL (ODCM) REV: 15
o Sectlon e

o B Page 197 of 223

TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/q), 1/m2, for Short Term Ground Level Releases

< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
Sw
WSW
w
WNW
NW
NNW

2.9
7.68E-09
6.44E-09
5.64E-09
5.69E-09
9.78E-09
1.39E-08
1.55E-08
9.88E-09
6.27E-09
5.16E-09
5.18E-09
6.24E-09
9.36E-09
1.13E-08
1.07E-08
8.26E-09

3.0
7.22E-09
6.04E-09
5.27E-09
5.33E-09
9.10E-09
1.30E-08
1.44E-08
9.11E-09
5.67E-09
4..61E-09
4.74E-09
5.64E-09
8.39E-08
1.06E-08
9.88E-09
7.66E-09

3.1
6.76E-09
5.66E-09
4.94E-09
5.00E-09
8.52E-09
1.21E-08
1.35E-08
8.52E-09
5.31E-09
4.32E-09
4.45E-09
5.28E-09
7.87E-09
9.92E-09
9.26E-09
7.17E-09

Period of Record: 4/1/77 - 3/31/78

3.2
6.35E-09
5.32E-09
4.64E-09
4.69E-09
8.00E-09
1.14E-08
1.27E-08
8.00E-09
4.98E-09
4.06E-09
4.17E-09
4.96E-09
7.40E-09
9.31E-09
8.70E-09
6.73E-09

3.3
5.97E-09
5.00E-09
4.36E-09
4.41E-09
7.52E-09
1.07E-08
1.19E-08
7.52E-09
4.68E-09
3.82E-09
3.93E-09
4.67E-09
6.97E-09
8.76E-09
8.19E-09
6.33E-09

3.4
5.63E-09
4.72E-09
4.11E-09
4.16E-09
7.09E-09
1.01E-08
1.12E-08
7.08E-09
4.41E-09
3.61E-09
3.70E-09
4.40E-09
6.58E-09
8.27E-09
7.72E-09

5.97E-09

3.5
5.31E-09
4.46E-09
3.89E-09
3.92E-09
6.69E-09
9.53E-09
1.06E-08
6.69E-09
4.16E-09
3.41E-09
3.50E-09
4.16E-09
6.22E-09
7.81E-09
7.31E-09
5.63E-09




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

NORTHERN STATES POWER COMPANY H PROCEDURES
. ~w 'l TITLE: NUMBER:

H OFFSITE DOSE CALCULATION H4
o MANUAL (ODCM) REV: 15

Section
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TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT'D]

Prairie Island Dispersion Parameters (D/q), 1/m?, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 3.6 3.7 3.8 3.9 4.0 4.1 4.2
N 5.01E-09 4.75E-09 4.50E-09 4.28E-09 4.07E-09 3.88E-09 3.70E-09
NNE 4.22E-09 4.00E-09 3.79E-09 3.60E-09 3.42E-09 3.26E-09 3.11E-09
NE 3.68E-09 3.49E-09 3.31E-09 3.15E-09 3.00E-09 2.85E-09 2.72E-09
ENE 3.71E-09 3.51E-09 3.33E-09 3.17E-09 3.01E-09 2.87E-09 2.74E-09
E 6.33E-09 6.00E-09 5.69E-09 5.41E-09 5.15E-09 4.91E-09 4.68E-09
ESE 9.02E-09 8.54E-09 8.10E-09 7.70E-09 7.32E-09 6.98E-09 6.66E-09
SE 9.99E-09 9.46E-09 8.96E-09 8.51E-09 8.09E-09 7.70E-09 7.33E-09
SSE 6.33E-09 5.99E-09 5.68E-09 5.40E-09 5.14E-09 4.90E-09 - 4.67E-09
S 3.94E-09 3.73E-09 3.54E-09 3.36E-09 3.20E-09 3.05E-09 2.91E-09
SSw 3.23E-09 3.06E-09 2.91E-09 2.77E-09 2.64E-09 2.51E-09 2.40E-09
SW 3.31E-09 3.14E-09 2,98E-09 2.83E-09 2.66E-09 2.53E-09 2.42E-09
WSW 3.94E-09 3.73E-09 3.54E-09 3.37E-09 3.21E-09 3.06E-09 2.92E-09
W 5.89E-09 5.59E-09 5.31E-09 5.05E-09 4,81E-09 4.59E-09 4.38E-09
WNW 7.39E-09 7.00E-09 6.64E-09 6.31E-09 6.00E-09 5.72E-09 5.45E-09
NwW 6.93E-09 6.56E-09 6.23E-09 5.92E-09 5.63E-09 5.36E-09 5.11E-09
NNW 5.33E-09 5.05E-09 4.79E-09 4.58E-09 4.34E-09 3.94E-09

Period of Record: 4/1/77 - 3/31/78

4.13E-09 .
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Period of Record: 4/1/77 - 3/31/78

' .| TITLE: NUMBER:

- H Lo OFFSITE DOSE CALCULATION Hd
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RN Sl Page 199 of 223
TABLE A-8 - PRAIRIE ISLLAND DISPERSION PARAMETERS [CONT’D]
Prairie Island Dispersion Parameters (D/q), 1/m2, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Sector 4.3 4.4 4.5 4.6 4.7 4.8 4.9
N 3.55E-09 3.40E-09 3.26E-09 3.12E-09 2.99E-09 2.87E-09 2.76E-09
NNE 2.97E-09 2.84E-09 2.71E-09 2.60E-09 2.49E-09 2.39E-09 2.30E-09
NE 2.60E-09 2.48E-09 2.37E-09 2.27E-09 2.18E-09 2.09E-09 2.01E-09
ENE 2.61E-09 2.49E-09 2.39E-09 2.29E-09 2.19E-09 2.10E-09 2.02E-09
E 4.48E-09 4.28E-09 4.10E-09 3.93E-09 3.77E-09 3.62E-09 3.47E-09
ESE 6.35E-09 6.07E-09 5.81E-09 5.57E-09 5.34E-09 5.13E-09 4.92E-09
SE 6.99E-09 6.68E-09 6.38E-09 6.12E-09 5.86E-09 5.62E-09 5.38E-09
SSE 4.48E-09 4.28E-09 4.10E-09 3.93E-09 3.78E-09 3.63E-09 3.48E-09
S 2.78E-09 2.65E-09 2.54E-09 2.43E-09 2.34E-09 2.24E-09 2.15E-09
SSwW 2.30E-09 2.20E-09 2.11E-09 2.02E-09 1.94E-09 1.86E-09 1.79E-09
Sw 2.31E-09 2.21E-09 2.12E-09 2.03E-09 1.95E-09 1.87E-09 1.80E-09
WSW 2.79E-09 2.67E-09 2.55E-09 2.45E-09 2.33E-09 2.24E-09 2.15E-09
w 4.19E-09 4.01E-09 3.84E-09 3.69E-09 3.54E-09 3.40E-09 3.27E-09
WNW 5.20E-09 4.98E-09 4.76E-09 4.57E-09 4.38E-09 4.21E-09 4.04E-09
NW 4.88E-09 4.66E-09 4.44E-09 4.25E-09 4.08E-09 3.92E-09 3.77E-09
NNW 3.76E-09 3.60E-09 3.43E-09 3.29E-09 3.16E-09 3.QSE-—09 - 2.9-1E-09
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TABLE A-8 - PRAIRIE ISLAND DISPERSION PARAMETERS [CONT’D]

Prairie Island Dispersion Parameters (D/q), 1/m?, for Short Term Ground Level Releases
< 500 Hrs/Yr or < 150 Hrs/QTR for Standard Distances (As Measured from Edge of Plant Complex)

Miles

Sector 5.0
N 2.65E-09
NNE 2.21E-09
NE 1.93E-09
ENE 1.94E-09
E 3.34E-09
ESE 4.73E-09
SE 5.17E-09
SSE 3.35E-09
S 2.07E-09
SsSw 1.73E-09
SW 1.73E-09
WSW 2.07E-09
w 3.15E-09
WNW 3.89E-09
NW 3.63E-09
NNW 2.80E-09

Period of Record: 4/1/77 - 3/31/78
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APPENDIX B - PRAIRIE ISLAND 12.2m WIND AND AT 42.7-12.2M STABILITY
JOINT FREQUENCY DISTRIBUTIONS (4/1/77 - 3/31/78)
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5 H B OFFSITE DOSE CALCULATION .
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES '

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS A
ELEVATION 40 FT.

WIND SPEED (MPH) AT 40 FT LEVEL
DIRECTION 1TO3 4707 8TO12 13TO18 19TO24 ABOVE24 TOTAL

N 7 22 29 1 0 0 69
NNE 13 19 20 4 0 0 56
NE 11 35 16 1 0 0 63
ENE 11 33 20 0 0 0 64
E 14 37 24 0 0 0 75
ESE 4 45 49 7 2 0 107
SE 4 10 22 13 1 0 50
SSE 1 7 19 12 2 0 41
S 2 23 45 27 0 0 97
SSW 1 22 39 14 0 0 76
SW 2 17 30 3 0 0 52
WSW 0 21 25 11 0 0 57
W 1 29 46 18 2 0 96
WNW 6 34 64 56 20 1 181
NW 12 42 72 53 20 0 199
NNW 11 43 49 20 2 0 125
VAR 0 0 0 0 0 0 0
TOTAL HOURS THIS CLASS 1408
HOURS OF CALM THIS CLASS 0

PERCENT OF ALL DATA THIS CLASS 16.81
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES '

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS B
ELEVATION 40 FT.

WIND SPEED (MPH) AT 40 FT LEVEL

DIRECTION 1703 4TO7 8TO12 13TO18 197024 ABOVE24 TOTAL

N 0 3 5 1 0

NNE 1 2 1 1 0

NE 0 2 0 0 0

ENE 0 3 2 0 0

E 0 1 1 0 0

ESE 1 5 10 6 1

SE 2 2 8 4 0

SSE 0 3 4 3 0

S 1 0 7 9 0

SSW 0 1 7 0 0

SW 0 4 1 0 0

WSW 1 2 5 1 0

w 0 8 7 3 0

WNW 1 5 8 6 3

NW 2 4 11 10 1

NNW 1 5 3 1 0

VAR 0 0 0 0 0
TOTAL HOURS THIS CLASS 191
HOURS OF CALM THIS CLASS 0

PERCENT OF ALL DATA THIS CLASS  2.28

O - O 00 0 OO0 O O o O O o O oo o
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES '

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS C
ELEVATION 40 FT.

WIND SPEED (MPH) AT 40 FT LEVEL
DIRECTION 1TO3 4TO7 8TO12 13TO18 19TO24 ABOVE24 TOTAL

N 2 4 4 1 0 0 11

NNE 2 3 1 0 0 0 6

NE 1 5 1 0 0 0 7

ENE 0 3 1 0 0 0 4

E 1 8 3 0 0 0 12

ESE 0 7 11 2 0 0 20

SE 0 2 5 6 0 0 13

SSE 0 2 6 7 1 0 16

S 0 2 10 4 0 0 16

SSW 1 6 4 0 0 0 11

SW 2 2 3 2 0 0 9

WSW 1 6 5 1 2 0 15

W 0 2 11 4 1 0 18

WNW 1 3 6 7 1 0 18

NW 2 7 11 16 6 1 43

NNW 3 5 7 3 3 0 21

VAR 0 0 0 0 0 0 0
TOTAL HOURS THIS CLASS 240
HOURS OF CALM THIS CLASS 0

PERCENT OF ALL DATA THIS CLASS  2.87
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES
HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS D

ELEVATION 40 FT.

DIRECTION 1TO03 4TO07

N
NNE
NE
ENE

ESE
SE
SSE

SSW
SwW
WSW

WNW
NW
NNW
VAR

9
6
16

24
22
26
41
95
57
30
40
51
29
15
23
53
57
44
22
0

TOTAL HOURS THIS CLASS
HOURS OF CALM THIS CLASS
PERCENT OF ALL DATA THIS CLASS 24.49

WIND SPEED (MPH) AT 40 FT LEVEL
g§TO12 137018 19TO24 ABOVE24 TOTAL

11 8 0
9 0 0
4 0 0
4 0 0
27 0 0
154 19 0
90 38 5
59 51 10
72 17 4
30 12 0
17 4 0
31 21 3
61 28 6
76 75 21
72 110 41
41 25 13
0 0 0
2051
4

O O 0O O - Hp OO O OO O O O O O O

52
37
46
56
133
238
173
168
145
76
40
87
155
243
281
117
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES '

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS E
ELEVATION 40 FT.

WIND SPEED (MPH) AT 40 FT LEVEL
DIRECTION 1703 4707 8TO12 13TO18 19TO24 ABOVE24 TOTAL

N 22 30 9 11 1 0 73
NNE 18 29 7 0 0 0 54
NE 22 26 7 1 0 0 56
ENE 19 30 5 1 0 0 55
E 25 96 10 0 0 0 131
ESE 28 144 140 27 0 0 349
SE 24 107 125 41 2 0 299
SSE 21 67 74 23 0 0 185
S 11 56 73 29 1 0 170
SSW 3 26 29 40 1 0 99
SW 14 22 17 12 0 0 65
Wwsw 14 24 24 11 1 0 74
W 26 73 48 18 1 0 166
WNW 46 136 127 44 4 0 357
NW 46 98 101 62 8 0 315
NNW 43 53 48 10 3 0 157
VAR 0 0 0 0 0 0 0
TOTAL HOURS THIS CLASS 2612
HOURS OF CALM THIS CLASS 7

PERCENT OF ALL DATA THIS CLASS 31.18
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT

SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES
HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS F

ELEVATION 40 FT.

DIRECTION

N
NNE
NE
ENE

ESE
SE
SSE

SSwW
SW
WSW

WNW
NW
NNW
VAR

1703

18
11
11
13
29
39
38
27
12
6
5
8
25
56
66
29
0

WIND SPEED (MPH) AT 40 FT LEVEL

8TO12 13TO 18 19TO24 ABOVE24 TOTAL

TOTAL HOURS THIS CLASS
HOURS OF CALM THIS CLASS
PERCENT OF ALL DATA THIS CLASS

4707

8 3 0 0
6 1 0 0
5 2 0 0
7 0 0 0
33 2 0 0
61 9 1 0
69 36 3 0
32 17 2 1
16 21 7 0
11 17 6 0
3 9 4 0
8 8 0 0
39 12 2 0
63 12 0 0
71 16 3 0
19 6 2 0
0 0 0 0

10563

7

12.57

O O 0O 0O 0O 0O 0O O O O O oL o o o o o

29
18
18
20
64
110
146
79
56
40
21
24
78
131
1566
56
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NORTHERN STATES POWER COMPANY PRAIRIE ISLAND NUCLEAR GENERATING PLANT
SITE METEOROLOGY - FREQUENCY DISTRIBUTION TABLES ’

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD: 4/1/77 THROUGH 3/31/78

STABILITY CLASS G
ELEVATION 40 FT.

WIND SPEED (MPH) AT 40 FT LEVEL
DIRECTION 1703 4TO7 8TO12 13TO18 19TO24 ABOVE24 TOTAL

N 14 5 0 0 0 0 19
NNE 13 2 1 0 0 0 16
NE 12 2 1 0 0 0 15
ENE 22 1 2 0 0 0 25
E 52 8 2 0 0 0 62
ESE 50 17 1 0 0 0 68
SE 37 23 8 1 0 0 69
SSE 18 8 7 2 0 0 35
S 11 4 4 0 0 0 19
SSW 13 2 2 0 0 0 17
swW 15 5 1 0 0 0 21
WSW 10 1 1 0 0 0 12
W 41 19 1 0 0 0 61
WNW 75 50 0 0 0 0 125
NW 80 66 3 0 0 0 149
NNW 47 19 5 0 0 0 71
VAR 0 0 0 0 0 0 0
TOTAL HOURS THIS CLASS 821
HOURS OF CALM THIS CLASS 37

PERCENT OF ALL DATA THIS CLASS  9.80
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APPENDIX C - DOSE PARAMETERS FOR RADIOIODINES, PARTICULATES AND TRITIUM ‘

This appendix contains the methodology which was used to calculate the dose parameters
for radioiodines, particulates, and tritium to show compliance with 10CFR20 and Appendix |
of 10CFR50 for gaseous effluents. These dose parameters, P; and R;, were calculated using
the methodology outlines in NUREG-0133 along with Regulatory Guide 1.109 Revision 1.
The following sections provide the specific methodology which was utilized in calculating the
P, and R; values for the various exposure pathways.

C.1  Calculation of P;

The parameter, P;, contained in the radioiodine and particulates portion of Section 5.2,
includes pathway transport parameters of the ith radionuclide, the receptor’s usage of
the pathway media and the dosimetry of the exposure. Pathway usage rates and the
internal dosimetry are functions of the receptor’s age: however, the child age group,
will always receive the maximum dose under the exposure conditions assumed.

cC.1.1 Inhalation Pathway

where:

K =

BR =

DFA;, =

P. = K’ (BR) DFA;

dose parameter for radionuclide i for the
inhalation pathway, mrem/yr per uci/m3;

a constant of unit conversion:
108 pCi/uCi;

the breathing rate of the child age group,
m3/yr;

the maximum organ inhalation dose factor
for the child age group for radionuclide i,
mrem/pCi.

(C.1-1)
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Cz2

The age group considered is the child group. The child’s breathing rate is taker as
3700 m3yr from Table E-5 of Regulatory Guide 1.109 Revision 1. The inhalatior:
dose factors for the child DFA,, are presented in Table E-9 of Regulatory Guide 1.10¢
in units of mrem/pCi, The total body is considered as an organ in the selection of
DFA;. The incorporation of breathlng rate of the child and the unit conversion factor
results in the following:

P, = 3.7 x 10° DFA, (C.1-2)

Calculation of R;

The radioiodine and particulate specification is applicable to the location in the
unrestricted area where the combination of existing pathways and receptor age
groups indicates the maximum potential exposure occurs. The inhalation and ground
plane exposure pathways SHALL be considered to exis at all locations. The
grass-goat-milk, the grass-cow-milk, grass-cow-meat, and vegetation pathways are
considered based on their existence at the various locations. R; values have been
calculated for the adult, teen, child, and infant age groups for the ground plane, cow
milk, goat milk, vegetable and beef ingestion pathways, The methodo|ogy which was
utilized to calculate these values is presented below.

C.2.1 Inhalation Pathway

R, = K'(BR)a (DFA)a - (C.2-1)
where:
R;, = dose factor for each identified radicnuclide i of
the organ of interest, mrem/yr per nCi/m®;
K = a constant of unit conversion:
= 108 pGi/uCi;
(BR)a = breathing rate of the receptor of ags group

a, m3/yr;

(OFA)4

L

organ inhalation dose factor for radionuclide
i for the receptor of age group a, mrem/pCi.
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The breathing rates (BR)a for the various age groups are tabulated below, as givan in

Table E-5 of the Regulatory Guide 1.109 Revision 1.
Age Group (a)

Infant
Child
Teen
Adult

Inhalation dose factors (DFA), for the various age groups are given in Tables E-7

through E-10 of Regulatory Guide 1.109 Revision 1.
Ground Plane Pathway

caz2

R.

[}
where;

lg

K’

K”

DFG;

Sk

—
-

1t

Breathing Rate (m3/yr)

LKK'(SFDFG; (1-e™)/\,

1400
3700
8000
8000

(C.2-2)

dose factor for the ground plane pathway for
each identified radionuclide i for the organ of

interest, m2-mrem/yr per uCifsec per;

a constant of unit conversionr;

108 pCi/uCi;

a constant of unit conversion;

8760 mr/year,

the radiclogical decay constant for

radionuclide i, sec™1;
the exposure time, sec;

4.73 x 108 sec (15 years)’

the ground plant dose conversion factor for
radionuctide i; mrem/hr per pCi/m?;

the shielding factor (dimensionless)

factor to account for fractional deposition

of radionuclide i,
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For radionuclides other than iodine, the factor I; is equal to one. For
radioiodines, the value of l; may vary. However, a value of 1.0 was used in
calculating the R values in Table 5.5-1.

A shielding factor of 0.7 from Table E-15 of Regulatory Guide 1.109
Revision 1 is used. A tabulation of DFG; values is presented in Table E-6 of
Regulatory Guide 1.109 Revision 1.

C.2.3 Grass-Cow or Goat-Milk Pathway

N r(1-eE;tep) B (1-e™®)
= K . At i iv
R, = IK'QeUapFm (DFL)) e [fpfs [ Ve + 2y +
r(1—e*E tes) B, (1-e™®) it
— =\ C.2-3
(1 fpfs) [ YS)\-E + P)\.I e Mh ( )
where:
RiM = dose factor for the cow milk or goat milk pathway, for

each identified radionuclide i for the organ of interest,
m2- mrem/yr per uCi/sec;

K = a constant of unit conversion;
= 106 pCi/uCi;

QF = the cow’s or goat's feed consumption rate, kg/day
(wet weight);

Ugp = the receptor’s milk consumption rate for age group a,
liters/yr,

Yp = the agricultural productivity by unit area of pasture
feed grass, kg/m2;

Ys = the agricultural productivity by unit area of stored
feed, kg/m?;

Fm = the stable element transfer coefficients,

pCi/liter per pCi/day;
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Q

T
L
S
2

|

fraction of deposited activity retained on cow’s feed
grass;

the organ ingestion dose factor for radionuclide i for
the receptor in age group a, mrem/pCi;

A My

the radiological decay constant for radionuclide i,
sec™1;

the decay constant for removal of activity on leaf
and plant surfaces by weathering, sec™1;

5.73 x 10-7 sec-! (corresponding to a 14 day
half-life);

the transpori time from feed to cow or goat to milk,
to receptor, sec;

the transport time from harvest, to cow or goat, to
consumption, sec’

period of time that activity builds up in soil, sec;
concentration factor for uptake of radionuclide i from
the soil by the edible parts of crops, pCi/kg (wet
weight) per pCi/kg (dry soil);

effective surface density for soil, (dry weight) kg/m?;

fraction of the year that the cow or goat is on
pasture;

fraction of the cow feed that is pasture grass while
the cow is on pasture;

period of pasture grass exposure during the growing
season, sec;
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tes = period of crop exposure during the growing
season, sec;

= factor to account for fractional deposition of
radionuclide i.

For radionuclides other than iodine, the factor |; is equal to one. For
radioiodines, the value of I; may vary, However, a value of 1.0 was used in
calculating the R values Tables 5.5-8 through £.5-15.

Milk cattle and goats are considered to be fed from two potential sources,
pasture grass and stored feeds. Following the development in Regulatory
Guide 1.109 Revision 1, the value of fg was corisidered unity in lieu of
site-specific information. The value of f, was 0.5 based upon a 6-month
grazing period. '

Table C-1 contains the appropriate parameter values and their source in
Regulatory Guide 1.109 Revision 1.

The concentration of tritium in milk is based on the airborne concentration
rather than the deposition. Therefore, the R;is based on X/Q:

Ry, = KK’ FmQeUqp (DFLy), 0.75 (0.5/H) (C.2-4)

where:

X
1l

dose factor for the cow or goat milk pathway for
tritiumn for the organ of interest, mrem/yr per uCi/m3;

()

M

K' = a constant of unit conversion;

= 10% gm/kg;

absolute humidity of the atmosphere, gm/m3;

the fraction of total feed that is water;

05 = the ratio of the specific activity of the feed grass to

the atmospheric water.

and other parameters and values are given below. A value of H of 8
grams/meters, was used in lieu of site-specific information.
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c.2.4 Grass-Cow-Meat Pathway

The integrated concentration in meat follows in a similar manner to the
development for the mitk pathway, therefore:

- r(1-e~*E tep) = B, [(1-e™®) ]
R, = IK'QeUapF((DFL),e 'S[fpfs{ i * e + J

-y ({—a i 1
(1—fpfs)[r(1 e IE, fos) + By{1 2. )}e-‘"ﬁhj (C.2-5)
where:

R; = dose factor for the meat ingestion pathway for
radionuclide i for any organ of interest, m?-
mrem/yr per uCi/sec;

0
1

the stable element transfer coefficients,
pCi/Kg per pCi/day;

Uap = the receptor's meat consumption rate for age
group a, ka/yr;

tg = the transport time from slaughter to
consumption, sec;

th = the transport time from harvest to animal
consumption, sec,

tep = period of pasture grass exposure during the
growing season, sec;

tes = period of crop exposure during the growing
season, sec;

k = factor to account for fractional deposition of
radionuclide i

For radionuclides other than iodine, the factor 1; is equal to one. For
radioiodines, the value of |; may vary. However, a value of 1.0 was used in
calculating the R values in Tables 5.5-5 through 5.5-7,
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All other terms remain the same as defined in Equation C.

2-3. Table C-2

contains the values which were used in calculating R; for the meat pathway.

The concentration of tritium in meat is based on its airborne concentratlon
rather than the deposition. Therefore, the R; is based on X/Q.

where:

Rt

8

All other terms are defined in Equation C.2-4 and C.2-5,

(C.2-6)

dose factor for the meat ingestion pathway for tritium
for any organ of interest, mrem/yr per uCi/m3.

above.
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C.2.5 Vegetation Pathway

The integrated concentration in vegetation consumed by man follows the
expression developed in the derivation of the milk factor. Man is considered
to consume two types of vegetation (fresh and stored) that differ only in the
time period between harvest and consumption, therefore: -

, s [r(1-eE;te) B (1-e7)
R, = IK(DFL), [Ula'fLe ML[ Yv)\.E,l + — PX. +

v
|

Yohe PA,

Ugfge-xith l:r('l—e_)‘Ei.te) + Biv("—e_litb) :l ] (0_2_?) ”

Ry = dose factor for vegetable pathway for radionuclide i
for the organ of interest, m@- mrem/yr per uCi/sec;

K = a constant of unit conversion;
= 108 pCi/uCi;

Uy = the consumption rate of fresh leafy vegetation by the
receptor in age group a, kg/yr,

uS = the consumption rate or stored vegetation by the
receptor in age group a, kg/yr;

fL = the fraction of the annual intake of fresh leafy
vegetation grown locally;

fg = the fraction of the annual intake of stored vegetation
grown locally;

L = the average time between harvest of leafy
vegetation and its consumption, sec;
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th = the average time between harvest of stored
vegetation and its consumption, sec;

Y, = the vegetation areal density, kg/m?;

te = period of leafy vegetable exposure during

growing season, sec;

= factor to account for fractional deposition of
radionuclide i.

For radionuclides other than iodine, the factor |; is equal to one. For
radioiodines, the value of I; may vary. However, a value of 1.0 was used in
calculating the R values in tables 5.5-2 through 5.5-4.

All other factors were defined above.

Table C-3 presents the appropriate parameter values and their source in
Regulatory Guide 1.109 Revision 1,

In lieu of site-specific data default values for f_and fg, 1.0 and 0.76,
respectively were used in the calculation of R;. These values were obtained
from Table E-15 of Regulatory Guide 1.109 Revision 1.

The concentration of tritium in vegetation is based on the airborne
concentration rather than the deposition. Therefore, the R; is based on X/Q:

Ry

v

= KK'[Uf, + UST| (DFL,), 0.75 (0.5/H) (C.2-8)

where:

Rr.

\

dose factor for the vegetable pathway for
tritium for any organ of interest, mé- mrem/yr per
uGi/ms3.

All other terms remain the same as those in Equations C.2-4 and C.2-7.

1
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TABLE C-1 - PARAMETERS FOR COW AND GOAT MILK PATHWAYS

Qg (kg/day)

Yp (kg/m?)
t; (seconds)
r

(DFL)a (mrem/pCi)

Fm (pCi/day per pGiliter)

t, {seconds)
Ys (kg/m?2)
Y, (kg/m?)

th (seconds)
Uqp (liters/yr)

tep (seCONdS)
tes (SECONdS)
By (PCifKg (wet weight)

per pCi/Kg (dry soil))

P (Kg/m2 {dry weight))

Value

50 (cow)
6 {(goat)

0.7
1.73 x 105 (2 days)

1.0 (radioiodines)
0.2 (particulates)

Each radionuclide
Each stable element

4,73 x 108 (15 yr)
2.0

0.7

7.78 x 108 (90 days)

330 infant
330 child
400 teen
310 adult

2.59 x 108 (30 days)
5.18 x 10° (60 days)
Each stable element

240

Reference (Reg. Guide 1.109 Rev, 1)

Table E-3
Table E-3

Table E-15
Table E-15

Table E-15
Table E-15

Tables E-11 to E-14

Table E-1 (cow)
Table E-2 (goat)

Table E-15
Table E-15
Table E-15
Table E-15

Table E-5
Table E-5
Table E-5
Table E-5

Table E-15
Tabie E-15
Table E-1

Table E-15
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TABLE C-2 - PARAMETERS FOR THE MEAT PATHWAY

Parameter Value
r 1.0 (radioiodines)
0.2 (particulates)
F: (pCi/Kg per pCi/day) Each stable element
Uap (Kglyr) 0 infant
41 child
65 teen
110 adult
(DFL;)a (mrem/pCi) Each radionuclide
Yp (kg/m2) 0.7
Ys (kg/m?) 2.0

1p (seconds)
ts (seconds)
th (seconds)

tep (seconds)
tes (seconds)

Qs (kg/day)

Biv (PCi/Kg (wet weight)

4,73 x 108 (15 yr)
1.73 x 108 (20 days)
7.78 x 10° (90 days)
2.59 x 108 (30 days)
5.18 x 108 (60 days)
50

Each stable element

per pCi/Kg (dry soil))
P (Kg/m? (dry weight)) 240

Reference (Reg. Guide 1.109 Rev. 1)

Table E-15
Table E-15

Table E-1

Table E-5
Table E-5
Table E-5
Table E-5

Tables E-11 to E~-14

Table E-15
Table E-15
Table E-15
Table E-15
Table E-15
Table E-15
Table E-15
Table E-3

Table E-1

Table E-15
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TABLE C-3 - PARAMETERS FOR THE VEGETABLE PATHWAY

Parameter

r (dimensionless)

(DFL})a (mrem/pCi)

Ut (kg/yr) - Infant
- Child
- Teen
- Adult

U,S (kgfyr) - Infant
- Child
- Teen
- Adult

tL (seconds)

th (seconds)

Yy (kg/m?)

te (seconds)

tp (seconds)

P(Kg/m2 (dry weight))
By (pCi/Kg (wet weight)

Value

1.0 (radioiodines)
2.0 (particulates)

Each radionuclide

0

26
42
64

0

520
630
520

8.6 x 104 (1 day)
5.18 x 108 (60 days)
2.0

5.18 x 105 (60 days)
4,73 x 108 (15 yr)
240

Each stable element

per pCi/kg (dry soil))

Reference (Reg. Guide 1.109 Rev. 1)
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