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BIG ROCK POINT ANNUAL RADIOACTIVE
EFFLUENT RELEASE REPORT

January 1, 2001 to December 31, 2001

This report provides information relating to radioactive effluent releases and solid
radioactive waste disposal at Big Rock Point for the year 2001. The report format is
detailed in Big Rock Point Offsite Dose Calculation Manual, Section Ill, item 1.

The Big Rock Point Nuclear Plant ceased operations in August 1997. During 2001 site
activities consisted of continued removal of decommissioned systems and equipment,
construction of the Independent Spent Fuel Storage Installation (ISFSI), preparation for
dry fuel storage, and some building demolition. The Defueled Technical Specifications
refer to the Big Rock Point Offsite Dose Calculation Manual (ODCM) for applicable
effluent discharge requirements. Big Rock Point maintains gaseous and liquid
radioactive effluent programs similar to its operational period; however, the number and
quantity of gaseous and liquid effluent releases has been significantly reduced since
plant operations ceased. Due to the decay time since ceasing plant operations, short-
lived radionuclides are neither expected nor reported. This includes iodines and noble
gasses other than Krypton-85.

1.  Supplemental Information

A. Batch Releases
Information relating to continuous and batch releases of gaseous and
liquid effluents is provided in Table 1 (Attachment 1).

B. Abnormal Releases
There were no abnormal releases from Big Rock Point during 2001.

C. Lower Limits of Detection (LLDs) for gaseous and liquid effluents are
provided in Attachment 5.



D. Radioactive Effluent Monitoring Instrumentation

Big Rock Point Offsite Dose Calculation Manual Section | requires that
with less than the minimum number of radioactive effluent monitoring
instrument channels operable, the action shown in Table |.A-1 be
performed: “Exert best efforts to return the instruments to operable status
within 30 days and, if unsuccessful, explain in the next Radioactive
Effluent Report why the inoperability was not corrected in a timely
manner.”

No radioactive effluent monitoring instrument channels were inoperable
for more than 30 days during this reporting period.

2. Gaseous Effluents

Table 2 (Attachment 2) lists and summarizes all gaseous radioactive effluents
released during the reporting period. The unidentified beta was 4.1E-04% of
the total release (particulates and tritium).

Gaseous Effluents did not result in any Airdose at the site boundary in 2001, as
noble gases are no longer present/released from the site during the
decommissioning activities. Overall, gaseous radioactivity released in 2001
(Particulates and Tritium) was approximately equivalent to 2000, with no noble
gasses or iodines released. Whole body and organ doses for 2001 were also
comparable to those calculated in 2000".

3. Liquid Effluents

Table 3 (Attachment 3) lists and summarizes all liquid radioactive effluents
released during the reporting period. The unidentified beta was 3.6% of the
total release (including fission & activation products and tritium). The
maximum liquid effluent release concentration for 2001 occurred during the
fourth quarter at 2.10E-07 uCi/ml. During the second quarter of 2001, no liquid
batch releases from the site were conducted. A total of four liquid batch
releases were performed during the first, third and fourth quarters.

Total Liquid effluent radioactivity, including tritium, released in 2001 was less
than 2000 releases (3.03E-02 Ci vs. 2.72 E-01 Ci), due primarily to a decrease
in the number of batch releases during 2001.

! Calculatéa organdosesfc;r2001 are higher than those for the plant prior to 2000. This is the result of a
conservative decision (beginning in 2000) that all critical receptors are assumed to be located at the site
boundary with the highest Chi/Q value.
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4. Solid Waste

Table 4 (Attachment 4) summarizes all solid radwaste volume shipped,
classification, processing employed, sources, curie and nuclide content.
Radwaste shipments were made either to the Barnwell Waste Management
Facility in Barnwell, South Carolina, or Envirocare of Utah via a radwaste
processing facility. The total volume of material shipped during 2001 was
significantly less than 2000 shipment volume; the total shipment radioactivity
designated for burial in 2001 was also less than in 2000.

5. Summary of Radiological Impact on Man

The ODCM, Section lll, ltem 1.6 specifies that the Annual Effluent Release
Report shall provide potential dose calculations based on measured effluent to
liquid and gaseous pathways if estimates of dose exceed 1 millirem to an organ
or total body of any individual or more that 1 person-rem to the population within
50 miles. During the year 2001 no quarterly or annual dose calculations
exceeded 1 millirem or 1 person-rem from releases to either liquid or gaseous
pathways. Although not required, potential doses to individuals and populations
were calculated using NRCDose Version 2.3.2 computer code, LADTAPIIl and
GASPARI modules®. The quarterly values for curies released were input for
each nuclide and summarized as follows:

A.  The maximum total body dose to an individual in unrestricted water-
related exposure pathways was

First Quarter 8.71E-03 millirem (adult)
Second Quarter 0.00 millirem
Third Quarter 3.08E-03 millirem (adult)

Fourth Quarter 4 49E-03 millirem (adult)

The maximum organ doses were:

First Quarter 1.60E-02 millirem (child bone)
Second Quarter 0.00 millirem
Third Quarter 7.46E-03 millirem (child bone)

Fourth Quarter 1.04E-02 millirem (child bone)

2 Prior to 2001 Blg Rock Point hﬁlized mainframe versions of LADTAP and GASPAR to obtain offsite
doses from liquid and gaseous effluents.
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B. The offsite air dose at the site boundary (0.57 mi E) due to noble gases
was:

0.00 millirad beta and 0.00 millirad gamma for all four quarters (no
noble gasses released).

C. The most restrictive organ dose to an individual in an unrestricted area
(based on identified critical receptors) from gaseous effluent releases
(tritium and particulate) were:

First Quarter 5.40E-04 millirem (child bone)
Second Quarter 3.66E-04 millirem (child bone)
Third Quarter 2.71E-04 millirem (child bone)

Fourth Quarter 2.16E-04 millirem (child bone)

D. Integrated total body doses to the general population and average doses
to individuals within the population from liquid effluent release pathways to
a distance of 50 miles from the site boundary were

First Quarter 4.09E-03 person-Rem and 2.05E-05 millirem
Second Quarter 0.00 person-Rem and 0.00 millirem
Third Quarter 1.79E-03 person-Rem and 9.18E-06 millirem

Fourth Quarter 2.41E-03 person-Rem and 1.24E-05 millirem

E. Integrated total body dose to the general population and average doses to
individuals within the population from gaseous effluent release pathways
to a distance of 50 miles from the site boundary were:

First Quarter 6.14E-05 person-Rem and 3.15E-07 millirem
Second Quarter 6.64E-05 person-Rem and 3.41E-07 millirem
Third Quarter 5.48E-05 person-Rem and 2.81E-07 millirem

Fourth Quarter 5.54E-05 person-Rem and 2.84E-07 millirem

Offsite Dose Calculation Manual (ODCM)

The ODCM was revised in 2001 to incorporate revised dose conversion factors
per Regulatory Guide 1.109, clarify definitions and calculation methodology,
and correct minor typographical errors in formulas. These changes were
reviewed in accordance with site procedures and have been determined not to
reduce the accuracy or reliability of dose calculations or setpoint
determinations. The current revision of the ODCM in provided in Attachment 6.
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Process Control Program (PCP)

The Process Control Program describes solid waste processing and disposal
methods utilized at the Big Rock Point site. The PCP was revised in 2001 to
clarify program responsibilities and alter the document format to be more
consistent with regulatory guidance. A copy of the current Process Control

Program is provided in Attachment 7.
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TABLE 1

BIG ROCK POINT RADIOACTIVE

EFFLUENT REPORT

SUMMATION OF ALL RELEASES

January 1, 2001 to December 31, 2001

A. GASEOUS - Continuous Release

B. LIQUID Units 1ST QTR 2ND QTR 3RD QTR 4TH QTR
Number of Releases 2 0 1 1
Total Release Time Minutes 420 N/A 250 180
Maximum Release Time Minutes 222 N/A 250 180
Average Release Time Minutes 210 N/A 250 180
Minimum Release Time Minutes 198 N/A 250 180
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TABLE 2

BIG ROCK POINT RADIOACTIVE

EFFLUENT REPORT

SUMMATION OF ALL RELEASES

GASEOQOUS EFFLUENTS
January 1, 2001 to December 31, 2001
A.  FISSION AND ACTIVATION GASES Units | 1ST 2ND 3RD 4TH Est Total
QTR QTR QTR QTR Error %

1. Total release Ci 0.00 0.00 0.00 0.00
2. Average release rate for period uCi/sec N/A N/A N/A N/A N/A
3. Percent of annual avg EC % N/A N/A N/A N/A
B.  IODINES
1. Total lodine Ci 0.00 0.00 0.00 0.00
2. Average release rate for period uCifsec N/A N/A N/A N/A VA
3. Percent of annual avg EC % N/A N/A N/A N/A
C.  PARTICULATES
1. Particulates with half-life >8 day Ci 1.90E-05 | 8.35E-06 | 4.49E-06 | 5.28E-06
2. Average release rate for period uCifsec 244E-06 | 1.06E-06 | 5.64E-07 | 6.64E-07 18.28
3. Percent of annual avg EC % 6.39E-07 | 3.72E-07 | 3.00E-07 | 2.50E-07
4, Gross alpha radioactivity Ci 1.31E-07 | 3.82E-07 | 3.84E-07 { 2.10E-07
D. TRITIUM
1. Total Release Ci 7.35E-01 | 7.43E-01 | 751E-01 | 7.51E-01
2. Average release rate for period uCifsec 9.44E-02 | 945E-02 | 9.44E-02 | 9.44E-02
3. Percent of annual avg EC % 489E-06 | 4.90E-06 | 4.89E-06 | 4.89E-06
E. WHOLE BODY DOSE
1. Beta Air dose at Site Boundary due to Noble

Gases (ODCM Section |, 1.3.1a (1) (2)) mrads 0.00 0.00 0.00 0.00
2. Percent limit % N/A N/A N/A N/A
3. Gamma Air dose at Site Boundary due to

Noble Gas (ODCM Section 1, 1.3.1 2 (1) (2)) mrads 0.00 0.00 0.00 0.00
4. Percent limit % N/A N/A N/A N/A
F. ORGAN DOSE (ODCM Section I, 1.3.b (1) (2))
1. Maximum organ dose to public based on

Critical Receptors mrem 5.40E-04 | 366E-04 | 271E-04 | 2.16E-04
2. Percent of limit (7.5 mrem/quarter) % 6.72E03 | 4.88E-03 | 3.61E-03 | 2.88E-03




TABLE 2
BIG ROCK POINT RADIOACTIVE
EFFLUENT REPORT

SUMMATION OF ALL RELEASES

GASEOQUS EFFLUENTS
January 1, 2001 to December 31, 2001

FISSION GASES Units 1ST QTR 2ND QTR 3RD QTR 4TH QTR
Krypton-85m Ci 0.00 0.00 0.00 0.00
Krypton-87 Ci 0.00 0.00 0.00 0.00
Krypton-88 Ci 0.00 0.00 0.00 0.00
Xenon-133 Ci 0.00 0.00 0.00 0.00
Xenon-133m Ci 0.00 0.00 0.00 0.00
Xenon-135 Ci 0.00 0.00 0.00 0.00
Xenon-135m Ci 0.00 0.00 0.00 0.00
Xenon-138 Ci 0.00 0.00 0.00 0.00
Total for Period Ci 0.00 0.00 0.00 0.00
IODINES

lodine-131 Ci 0.00 0.00 0.00 0.00
lodine-132 Ci 0.00 0.00 0.00 0.00
lodine-133 Ci 0.00 0.00 0.00 0.00
lodine-134 Ci 0.00 0.00 0.00 0.00
lodine-135 Ci 0.00 0.00 0.00 0.00
Total for Period Ci 0.00 0.00 0.00 0.00




TABLE 2
BIG ROCK POINT RADIOACTIVE
EFFLUENT REPORT

SUMMATION OF ALL RELEASES

GASEOQOUS EFFLUENTS
January 1, 2001 to December 31, 2001

3. PARTICULATES* Units 1ST QTR 2ND QTR 3RD QTR 4TH QTR
Chromium-51 Ci <LLD <LLD <LLD <LLD
Manganese-54 Ci <LLD 8.97E-08 <LLD <LLD
Cobalt-58 Ci <LLD <LLD <LLD <LLD
Iron-59 Ci <LLD <LLD <LLD <LLD
Cobalt-60 Ci 2.55E-06 3.16E-06 9.23E-07 6.00E-07
Zinc-65 Ci <LLD <LLD <LLD <LLD
Silver-110m Ci <LLD <LLD <LLD <LLD
Cesium-134 Ci <LLD <LLD <LLD <LLD
Cesium-137 Ci 1.11E-05 1.88E-06 6.59E-07 2.32E-06
Barium-140 Ci <LLD <LLD <LLD <LLD
Strontium-89 Ci 2.43E-07 3.06E-07 2.98E-07 2.24E-07
Strontium-90 Ci 1.94E-07 1.36E-07 1.27E-07 1.37E-07
Net unidentified Ci 4.88E-06 2.78E-06 2.48E-06 2.00E-06
beta
Total Ci 1.90E-05 8.35E-06 4.49E-06 5.28E-06

* Particulates with half-life > 8 days
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TABLE 3

BIG ROCK POINT RADIOACTIVE

EFFLUENT REPORT

SUMMATION OF ALL RELEASES

LIQUID EFFLUENTS

January 1, 2001 to December 31, 2001

A FISSION AND ACTIVATION PRODUCTS Units 1ST QTR 2ND QTR 3RDQTR 4THQTR Est Total
Error %
1. Total release (not including fritium, Ci 2.62E-03 0.00E+00 1.52E-03 2.36E-03
gases, alpha)
. . . . 5.25
2. Average difuted concentration during uCi/mi 2.61E-10 0.00E+00 1.19E-10 1.81E-10
period
3. Percent of EC % 257E-02 0.00E+00 5.90E-03 1.83E-02
B. TRITIUM
1. Total release Ci 2.23E-02 0.00E+00 8.94E-04 5.72E-04
2. Average diluted concentration during uCi/ml 2.36E-09 0.00E+00 7.02E-11 4.39E-11 0.40
period
3. Percentof EC % 2.36E-04 0.00E+00 7.02E-06 4,39E-06
C. DISSOLVED AND ENTRAINED GASES
1. Total release Ci 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
2. Average diluted concentration during uCifmli N/A N/A N/A N/A N/A
period
3. Percent of EC % N/A N/A N/A N/A
D. GROSS ALPHA RADIOACTIVITY Ci 1.31E-07 0.00E-+00 4.57E-08 3.67E-08
E. VOLUME OF WASTE RELEASED Liters 373E+04 | 0.00E+00 1.59E+04 1.42E+04
(Prior to dilution)
F. VOLUME OF DILUTION WATER USED DURING Liters 947E+09 | 1.28E+10 1.27E+10 1.30E+10
PERIOD
G. MAXIMUM DOSE COMMITMENT WHOLEBODY | mrem 8.71E-03 0.00E-00 3.80E-03 4.49E-03
Percent of ODCM Section |, 2.3.1 a (1.5 mrem) % 0.58 0.00 0.25 0.30
H. MAXIMUM DOSE COMMITMENT - ORGAN mrem 1.60E-02 0.00E-00 7.46E-03 1.04E-03
Percent of ODCM Section |, 2.3.1 b (5.0 mrem) % 0.32 0.00 0.15 0.21




TABLE 3
BIG ROCK POINT RADIOACTIVE
EFFLUENT REPORT

SUMMATION OF ALL RELEASES

LIQUID EFFLUENTS
January 1, 2001 to December 31, 2001

1. NUCLIDES Units 1ST QTR 2ND QTR 3RD QTR 4TH QTR
RELEASED

Chromium-51 Ci <LLD 0.00 <LLD <LLD
Manganese 54 Ci 1.28E-05 0.00 <LLD <LLD
Cobalt-58 Ci <LLD 0.00 <LLD <LLD
Iron-59 Ci <LLD 0.00 <LLD <LLD
Cobalt-60 Ci 5.65E-04 0.00 3.41E-04 7.67E-04
Zinc-65 Ci <LLD 0.00 <LLD <LLD
Strontium-89 Ci 1.39E-07 0.00 4.96E-08 3.17E-08
Strontium-90 Ci 1.97E-06 0.00 1.56E-05 6.62E-06
Molybdenum-99 Ci <LLD 0.00 <LLD <LLD
Silver-110m Ci <LLD 0.00 <LLD <LLD
lodine-131 Ci <LLD 0.00 <LLD <LLD
Cesium-134 Ci 1.23E-05 0.00 <LLD <LLD
Cesium-137 Ci 1.62E-03 0.00 9.28E-04 1.06E-03
Antimony-125 Ci 7.73E-05 0.00 <LLD <LLD
Tin-113 Ci <LLD 0.00 <LLD <LLD
Net Unidentified Ci 3.27E-04 0.00 2.37E-04 5.25E-04
Beta
Fission &
Activation Product Ci 2.62E-03 0.00 1.52E-03 2.36E-03
Total
Xenon-133 Ci <LLD 0.00 <LLD <LLD
Tritium Ci 2.23E-02 0.00 8.94E-04 5.72E-04
Grand Total Ci 2.49E-02 0.00 2.41E-03 2.93E-03
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Table 4
BIG ROCK POINT RADIOACTIVE
EFFLUENT REPORT

SOLID WASTE

January 1, 2001 to December 31, 2001

Waste Solidification Container  Volume Total Principal
Class  Source of Waste Agent Type (Cu. Ft)) Curies* Radionuclides®
Co-60, H-3,
AU DAW from plant N/A Metal Box 44329.4 7.20 E+00 Mn-54, Fe-55,
demolition Ni-63, Cs-137
C Filters from water N/A Steel 90.3 3.93E+00 Co-60, Mn-54,
processing, Liner Fe-55, Ni-63,
sources Cs-137

TOTAL 44419.7 1.11E+01

* Gamma isotopes are measured quantities, all others are estimated from scaling factors.
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TABLE 5
BIG ROCK POINT RADIOACTIVE
EFFLUENT REPORT

LOWER LIMITS OF DETECTION FOR BIG ROCK POINT EFFLUENTS

Gaseous Effluents

Nuclide LLD (uCi/cc)*
Mn-54 6 E-14
Co-58 5E-14
Fe-59 2E-13
Co-60 9 E-14
Zn-65 2 E-14
Nb-95 6 E-14
Zr-95 8 E-14
Ag-110m 5E-14
Sb-125 2 E-14
Cs-134 5E-14
Cs-137 6 E-14
Ce-144 3 E-13
Am-241 2 E-13

Liquid Effluents

Nuclide LLD (unCi/ml)*
Mn-54 1 E-07
Co-58 2 E-07
Fe-59 1 E-07
Co-60 3 E-07
Zn-65 3 E-07
Nb-95 1 E-07
Zr-95 3 E-O07
Ag-110m 2 E-07
Sb-125 2 E-07
Cs-134 2 E-07
Cs-137 2 E-07
Ce-144 5 E-07
Am-241 4 E-07

* Based on gamma isotopic analysis for a typical stack filter and typical liquid batch release.
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VOLUME 25  OFFSITE DOSE CALCULATION MANUAL Revision 21
AND RELATED DOCUMENTS Page 1 of 147
A. OFFSITE DOSE CALCULATION MANUAL
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

ODCM SECTION I
PROCEDURAL AND SURVEILLANCE REQUIREMENTS

(Relocated Technical Specifications)

25PARTA 02/07/01
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1.0
1.1
1.1.1

1.1.2

1.1.3

25PARTA

OFFSITE DOSE CALCULATION MANUAL Revision 21
AND RELATED DOCUMENTS Page 2 of 147
A. OFFSITE DOSE CALCULATION MANUAL

SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

GASEQUS EFFLUENTS
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Requirement:

The radioactive gaseous effluent monitoring
instrumentation channels shown in Table I.A-1 shall be
Operable with their alarm/trip set points set to
ensure that the limits of this Offsite Dose
Calculation Manual (ODCM) Section I, Requirement
1.2.1 are not exceeded. The alarm/trip set points of
these channels shall be determined and adjusted in
accordance with the methodology and parameters of
Section II, Part 1.1 of this ODCM.

Action:

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

b. With less than the minimum number of gaseous
effluent monitoring instrumentation channels
Operable, take the action shown in Table I.A-1.
Exert best efforts to return the instruments to
operable status within 30 days and, if
unsuccessful, explain in the next Radioactive
Effluent Release Report why the inoperability was
not corrected in a timely manner.

Surveillance Requirements:

Each radioactive effluent monitoring instrumentation
channel shall be demonstrated operable by performance
of the Channel Check, Source Check, Channel
Calibration and Channel Functional Tests at the
frequencies shown in Table I1.A-2.

02/07/01



VOLUME 25 OFFSITE DOSE CALCULATION MANUAL Revision 21
AND RELATED DOCUMENTS , Page 3 of 147
A. OFFSITE DOSE CALCULATION MANUAL
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

1.1.4 Basis:

The radioactive gaseous effluent instrumentation is
provided to indicate and quantify releases of
radioactive material during actual or potential
releases of gaseous effluents such that controls may
be applied, as applicable, to 1limit such releases.

The alarm set points for these instruments shall be
calculated and adjusted in accordance with the
methodology and parameters of Section II, Part 1.1 of
this ODCM to ensure that the alarm will occur prior to
exceeding the 1imits of 10 CFR Part 20.

Beyond one year post shutdown (the time after which
this ODCM is to replace the Operating Phase ODCM),
dose significant iodines and all noble gasses other
than Kr-85 have decayed to non-detectable levels.
Core plus fuel pool inventory of gaseous and iodine
fission products are not sufficient to activate the
high range noble gas monitor or cause doses to exceed
EPA Protective Action Guides beyond the Site Boundary.
Thus, iodine monitoring instruments and high range
noble gas monitors are not required by this ODCM.
Normal range gaseous monitoring requirements are
maintained.

Noble gas radioactivity monitoring will not be
required after fuel is removed from the spent fuel
pool. With the reactor ingperable and all fuel
removed from the spent fuel pool, there will be no
sources of noble gas present to require such
monitoring.

25PARTA 02/07/01



VOLUME 2

5 OFFSITE DOSE CALCULATION MANUAL Revision 21
AND RELATED DOCUMENTS Page 4 of 147
A. OFFSITE DOSE CALCULATION MANUAL
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

TABLE T.A-1

GASEQUS RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELSa
INSTRUMENT OPERABLE™ ACTION
1. GROSS RADIQACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE
None NA NA
2. STACK GAS EFFLUENT SYSTEM
a. Noble Gas Activity Mom'torb (1) 1
b. Particulate Sampler (1) 2
c. Sampler Flow Rate Monitor (1) 2

d

b At all times unless otherwise noted

Operation required when fuel is stored in spent fuel pool only

Z5PARTA

ACTION 1 -

ACTION 2 -

02/07/01

With Stack Noble Gas channel inoperable, effluent
releases via this pathway may continue provided noble
gas grab samples from containment air are analyzed by
gamma spectrum analysis at a Tower limit of detection
gf at least 1.0E-04 microcurie/ml at least once per 24
ours.

With the channel inoperable, effluent releases via
this pathway may continue provided that response of
reactor building and turbine building continuous air
monitors (if present and operating) are evaluated, or
particulate grab samples of air in the reactor
building or turbine building, as appropriate, are
taken and analyzed for particulate activity, at least
once per 24 hours, for calculation of release
quantities.
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VOLUME 25 OFFSITE DOSE CALCULATION MANUAL Revision 21

AND RELATED DOCUMENTS Page 6 of 147
A. - OFFSITE DOSE CALCULATION MANUAL
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

TABLE T1.A-2
NOTATION
NOTATION FREQUENCY
D At least once per 24 hours
W At least once per 7 days
M At Teast once per 31 days
Q At least once per 92 days
A At least once per 12 months
NA Not applicable

(1)

(2) a.

25PARTA

The Channel Functional Test shall also demonstrate that monitoring
station alarm annunciation occurs if the instrument indicates
measured levels above the alarm set point.

The initial Channel Calibration shall be performed using one or more
of the reference standards traceable to the National Institute of
Standards and Technology (NIST) or using standards that have been
obtained from suppliers that participate in measurement assurance
activities with NIST. These standards shall permit calibrating the
system over its intended range of energy and measurement range.

For subsequent Channel Calibration, sources that have been related
to the calibration specified in (2)a. may be used.
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GASEOUS EFFLUENTS DOSE RATE

Requirement:

The dose rate due to radioactive materials released in gaseous
effluents from the site to areas at and beyond the site boundary
(see Figure 2.1) shall be limited to the following:

a. For noble gases: Less than or equal to 500 mrem/yr to the
total bogy and less than or equal to 3000 mrem/yr to the
skin, an :

b. For iodine-131, for jodine-133, for tritium and for all
radionuclides in particulate form with half lives greater than
8 days: Less than or equal to 1500 mrem/yr to any organ.

Action:

With the dose rate averaged over a period of one hour exceeding
the above Timits (released radionuclide concentration hourly
average greater than 10 times the Effluent Concentration (EC)
values of 10CFR20 Appendix B, Table 2, Column 1), upon discovery,
promptly restore the release rate to within the above Timit(s).

Surveillance Requirements:

a. The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above 1imits in accordance with
the methodology and parameters in the ODCM.

b. The dose rate due to tritium and all radionuclides in
particulate form with half 1ives greater than 8 days in
gaseous effluents shall be determined to be within the Timits
of 1.2.1 above by utilizing the methodology and parameters in
Section II of this ODCM, with representative samples and
analyses performed in accordance with the sampling and
analysis program specified in Table I.E-1.

Bases:

This specification is provided to allow the Licensee operational
flexibility in meeting the 1imits of 10 CFR 50, Appendix I. The
instantaneous dose rates of this specification are higher than the
implied dose rates of 10 CFR 20, Appendix B, Table 2, Column 1,
Effluent Concentrations For Members of the Public. However, the
Licensee is expected to implement the ALARA philosophy for
atmospheric effluents to ensure doses to the public at and beyond
the site boundary are minimized and less than the annual doses of
10 CFR 50, Appendix 1.
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For members of the public who may at times be within the site
boundary, the occupancy of that member of the public will usually
be sufficiently low to compensate for any increase in dose rate
due to atmospheric dispersion above that for the site boundary.

Examples of calculations for such members of the public, with the
appropriate occupancy factors, shall be given in this ODCM. The
specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to a
member of the public at or beyond the site boundary to less than
or equal to 500 mrem/yr to the total body or to less than or equal
to 3000 mrem/yr to the skin. These release rate Timits also
restrict. at all times, the corresponding thyroid dose rate above
background to a child via the inhalation pathway to less than or
equal to 1500 mrem/yr.

The required detection capabilities for radioactive materials in
gaseous waste samples are tabulated in terms of the Tower 1imits
of detection (LLDs). Detailed discussion of the LLD and other
detection 1imits can be found in HASL Procedures Manual, HASL -300
Currie. L A, "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemistry,” Anal Chem 40, 586-
93 (1968), and Hartwell, J K, "Detection Limits for
Radioanalytical Counting Techniques," Atlantic Richfield Hanford
Company Report ARH-SA-215 (June 1975). -

1.3 AIRBORNE RADIOACTIVITY DOSE

1.3.1 Requirements:

a. The air dose due to noble gases released in gaseous effluents
to areas at and beyond the site boundary (see Figure 2.1)
shall be limited to the following:

1) During any calendar quarter: Less than or equal to 5
mrads for gamma radiation and less than or equal to 10
mrads for beta radiation, and

2) During any calendar year: Less than or equal to 10 mrads

for gamma radiation and less than or equal to 20 mrads for
beta radiation.

25PARTA 02/07/01
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The dose to a member of the public from iodine-131,
iodine-133, tritium and all radionuclides in particulates form
with half lives greater than 8 days in gaseous effluents
released to areas at and beyond the site boundary (see Figure
2 1) shall be limited to the following:

1) During any calendar quarter: Less than or equal to
7.5 mrem to any organ, and

2) During any calendar year: Less than or equal to 15 mrem
to any organ.

Actions:

a.

With the calculated dose from the release of radioactive
material exceeding any of the above limits, prepare and submit
to the Commission within 30 days a Special Report that
jdentifies the cause(s) for exceeding the 1imit and defines
the corrective actions that have been taken to reduce the
releases and the proposed corrective actions to be taken to
assure that subsequent releases will be in compliance with the
above limits.

With projected dose in the next 31 days >2% of the annual
limits defined by 1.3.1.a.2) or 1.3.1.b.2) above, operate the
containment effluent HEPA filter to reduce the containment
portion of airborne release for as long as the potential to
exceed 2% continues. Although not all release sources (those
from turbine building, for example) will be reduced by this
action. effluents will nevertheless be reduced to the extent
allowed by installed effluent treatment systems.

Surveillance Requirement:

d.

Cumulative and projected dose contributions for the current
calendar quarter and current calendar year for radioactive
materials shall be determined at least once per 31 days in
accordance with the methodology and parameters in this ODCM at
least once per 31 days.

Projected dose for the next 31 days shall be calculated at
least once per 31 days.
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OFFSITE DOSE CALCULATION MANUAL

Bases:

This specification is provided to implement the requirements of
Section 1I.B, II.C, I1II.A and IV.A of Appendix I, 10 CFR Part 50.
The requirements implement the guides set forth in Sections I1.B
and 11.C of Appendix I. The action statements provide the required
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 airborne effluents to
unrestricted areas will be kept "as low as is reasonably
achievable.”

The Surveillance Requirements implement the requirements in
Section I1I1.A of Appendix I that conformance with the guides of
Appendix I be shown by calculational procedures based on models
and data such that the actual exposure of a member of the public
through appropriate pathways is unlikely to be substantially
underestimated.

The dose calculation methodology and parameters established in
Section II of this ODCM for calculating the doses due to the
actual release rates of radioactive noble gases, and particulates
in airborne effluents are consistent with the methodology provided
in Regulatory Guide 1.109, "Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I,"

Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for
Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors.”
Revision 1, July 1977.

The ODCM equations provided for determining doses at the site
boundary are based upon historical average atmospheric conditions.

LIQUID EFFLUENTS
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Requirement:

The radioactive liquid effluent monitoring instrumentation
channels shown in Table I.0-1 shall be operable with their
alarm/trip set points set to ensure that requirement 2.2.1 of ODCM
Section I are not exceeded. The alarm/trip set points of these
channels shall be determined and adjusted in accordance with the
methodology and parameters of part 2.2 Section II of this ODCM.
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A. OFFSITE DOSE CALCULATION MANUAL
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

Action:

a. With a liquid radioactive effluent monitoring instrumentation
channel alarm/trip set point less conservative than specified
by the above requirement, suspend the release of radioactive
effluent monitored by the affected channel or declare the

- channel inoperable, or change the set point so it is
acceptably conservative.

b. With less than the minimum number of Tiquid effluent
monitoring instrumentation channels Operable, take the action
shown in Table I.D-1. Exert best efforts to return the
instruments to Operable status within 30 days and, if
unsuccessful, explain in the next Radioactive Effluent Release
Report why the inoperability was not corrected in a timely
manner.

Surveillance Requirements:

Fach radioactive effluent monitoring instrumentation channel shall
be demonstrated Operable by performance of the Channel Check,
Source Check, Channel Calibration and Channel Functional Test
operations at the frequencies shown in Table I.D-2.

Basis:

The radioactive 1iquid effluent instrumentation is provided to
indicate and quantify releases of radioactive material during
actual or potential releases of liquid effluents such that
controls may be applied, as applicable, to limit such releases.
The alarm set points for these instruments shall be calculated and
adjusted in accordance with the methodology and parameters in the
ODCM to ensure that the alarm will occur prior to exceeding the
Timits of 10 CFR Part 20.
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TABLE 1.D-1

L IQUID RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS

INSTRUMENT OPERABLE ACTION

1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND

AUTOMATIC TERMINATION OF RELEASE

None NA NA
2. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING

ALARM BUT NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE

a. Liquid Radwaste Effluent (D 1

b. Canal Discharge (1) 2
3. FLOW RATE INDICATING DEVICE

a. Liquid Radwaste Effiuent Line (1? 3
4. CANAL SAMPLE COLLECTION TANK

a. Discharge Sampier (1) 2

@At a]T Times that 1iquid radwaste discharge 1ine 1s not 1solated

ACTION 1 -

ACTION 2 -

ACTION 3 -

25PARTA

With the channel inoperable effluent releases may continue via this
pathway provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance
with Table I.E-1, and

b. The release rate calculations and discharge line valving are
verified by at least one technically qualified member of the
Facility Staff.

With the channel inoperable, effluent releases via this pathway may
continue provided that, at least once per 24 hours, grab samples
are collected and analyzed for gross radioactiv}ty (beta or gamma)

%tb? 1?wgr1;1m1t of detection of at least 5x10”/microcurie/ml (see
able 1.E-1).

With the channel inoperable, effluent release via this pathway may
continue provided the flow rate is estimated at least once per 4
hours during actual releases. Pump performance curves or tank
Jevels may be used to estimate flow.

02/07/01
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A. OFFSITE DOSE CALCULATION MANUAL Page 14 of 147
SECTION I - PROCEDURAL AND SURVEILLANCE REQUIREMENTS

TABLE 1.D-2
NOTATION
NOTATION FREQUENCY
D At least once per 24 hours
W At least once per 7 days
SM At Teast twice per 31 days
M At Teast once per 31 days
Q At least once per 92 days
A At least once per 12 months
NA Not applicable

The Channel Functional Test shall also demonstrate that alarm
annunciation

occurs if the instrument indicates measured levels above the alarm set
point.

a. The initial Channel Calibration shall be performed using one or more
of the reference standards traceable to the National Institute of
Standards and Technology (NIST) or using standards that have been
obtained from suppliers that participate in measurement assurance
activities with NIST. These standards shall permit calibrating the
system over its intended range of energy and measurement range.

b. For subsequent Channel Calibration, sources that have been related
to the initial calibration may be used.

Channel Check shall consist of verifying indication of flow during
periods of release. Channel Check shall be made at least once per 24
hours on days on which continuous or batch releases are made.

Channel Check shall be made at least once per 24 hours on days on which
continuous or batch releases are made.

25PARTA 02/07/01






























































































































































































































































































































































































































