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RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROJECT
Summary and Introduction

Report Summary

During 2009, as in all previous years, operation of the South Texas Project created no
adverse effects or health risks. The maximum radiation exposure calculated for a
hypothetical person living at the boundary of the South Texas Project during 2009 due to
operation of the South Texas Project was less than one millirem. For reference, this dose
may be compared to the average annual radiation exposure of 620 millirem to people in the
United States from all sources. Of that 620 millirem, natural radiation sources in the
environment accounted for 50% of the radiation exposure, whilst 48% of the exposure
occurred from medical procedures. Nuclear power operations contributed less than one
millirem.
Figure 1-1
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*NCRP (2006). National Council on Radiation Protection and Measurements,

lonizing Radiation Exposure of the Population of the United States, (Bethesda,
Maryland), NCRP Report No. 160.

During 2009, the estimated total body dose to a hypothetical Member of the Public with the highest
probability for exposure from radioactive effluents and direct radiation was 0.017 millirem. This total
represents approximately 0.07% of the limits of 40 C.F.R. §190. Based on our 2009 Land Use Census, real
individuals reside in the West by Southwest Sector, approximately 4,000 meters (2.5 miles) from the site. For
dose calculation purposes, the residents at this location are characterized as the theoretically exposed with
regard to food consumption, occupancy, and other uses of the areas in the plant vicinity. Our dose model
assumes that this theoretically exposed individual may consume the maximum amount of food with all the
food being grown or grazed at the residence. This individual receives shoreline exposure from Little Robbins
Slough for 12 hours per year and consumes 21 kilograms (48 pounds) of fish taken from Little Robbins
Slough. This individual receives a submersion dose from noble gases and dose from inhaled radioactive
particulates, radioiodines, and trittum. This hypothetical adult is assumed to consume 64 kilograms (150
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RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROJECT
Summary and Introduction

pounds) of vegetables grown at the residence and consumes 110 kilograms (250 pounds) of meat from
livestock grazed at the residence. This estimated total body dose is calculated using models and exposure
pathways described in our Offsite Dose Calculation Manual for a hypothetical individual offsite. Other dose
estimates for Members of the Public on-site are listed in the report using exposure pathways not addressed by
standard dose calculation methods.

Doses from releases to the environment at the South Texas Project Electric Generating Station have
historically been and continue to be well below regulatory limits as shown in the following figure. Members
of the public received negligible additional radiation due to the operation of the South Texas Project. This
Radioactive Effluent Release Report summarizes the data describing the radioactive liquid and gaseous
releases from the South Texas Project Electric Generating Station during 2009. The radioactive effluents from
the South Texas Project are effectively monitored and controlled in accordance with regulatory requirements.

FIGURE 1-2 THEORETICAL TOTAL BODY DOSE FOR ALL PATHWAYS
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Liquid and gaseous discharges from the South Texas Project are continuously monitored for radioactive
content. Samples are also collected from ventilation systems and liquid discharges and analyzed for
radioactivity. The sample and analysis methods are verified and augmented using an environmental
laboratory. Radioactivity monitors continuously sample the ventilation exhaust systems. On the liquid
discharge lines, radioactivity monitors automatically divert or isolate liquid effluents if the radioactivity is
higher than expected. These monitors are also equipped with remote alarm indications in the control rooms
and health physics offices.

Prior to and during power operation, the South Texas Project is required to evaluate radioactive material in
the environment. We are committed to sampling and analyzing environmental samples for radioactivity to
support our Radiological Environmental Monitoring Program. The results of these environmental samples
are reported in our Annual Environmental Operating Report. These environmental measurements affirm the
accuracy of our sampling and analysis program.

The radiation monitors, and the sampling and analysis program, provide an accurate determination of the type
and quantity of radioactive materials released in plant effluents. Liquid effluents are directed to the Main
Cooling Reservoir that is located entirely within the site boundary. The South Texas Project continues to
aggressively pursue the reduction of radioactive material in liquid effluents consistent with prudent industry
practices.

1-2
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' Summary and Intreduction

Each year, the effluent monitoring results are summarized in this report and a hypothetical radiation dose to
the population in the surrounding area is calculated based on gaseous radioactive effluents, meteorological
conditions and liquid radioactive effluents. The hypothetical dose assumes credible paths for radioactive:
material to reach a member of the public, such as consumption of vegetables from a garden, fish from the
river, inhalation, and direct exposure. The highest potential hypothetical dose to an individual at the site
boundary was calculated to be less than 1 millirem which is significantly less than an average person receives
from natural and medical sources annually. The information presented in this report demonstrates that plant
operation is consistently controlled to ensure that radioactive effluents remain below regulatory limits and to
ensure protection of the public and the environment.
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RADIOACTIVE EFFLUENT RELEASE REPORT" 2009 - SOUTH'TEXAS PROJECT" -

Summary and Introduction (‘

This Radioactive Effluent Release Report is submitted for the period January 1, 2009, through December
31, 2009, in accordance with Appendix A of License Nos. NPF-76 and NPF-80, Technical Spemﬁcatlons
and the Offsite Dose Calculation Manual

INTRODUCTION

A single submittal is made for both units combining those sections that are common. Separate tables of
releases and release totals are included where separate processing systems exist.

This report includes an annual summary of hourly meteorological measurements taken during each
quarter. This data appears as tables of wind direction and wind speed by atmospheric stability class. All
assessments of radiation doses are performed in accordance with the Offsite Dose Calculation Manual.

Minimal quantities of radioactivity were released during 2009. Liquid effluents are discharged to the on-
site Main Cooling Reservoir and subsequently released offsite. The radioactivity released in liquids
beyond the site boundary was estimated using the South Texas Project Electric Generating Station Offsite
Dose Calculation Manual. Solid radioactive waste is shipped offsite for disposal. Table 1-1 lists a brief
summary of the radioactive effluents and solid waste attributable to the station.

Table 1-1
TYPE OF EFFLUENT TYPE DESTINATION VOLUME CUBIC CURIES
RADIOACTIVE METER
MATERIAL
NOBLE GAS GAS OFFSITE 6.0E+09? 6.5E+00
PARTICULATE AND @
IODINES GAS OFFSITE 6.0E+09 4.0E-04
TRITIUM _ GAS OFFSITE 6.0E+09% 1.3E+02
TRITIUM LIQUID OFFSITE 4.8E+06° 3.1E+02®
FISSION AND
ACTIVATION LIQUID OFFSITE 4.8E+06% 3.2E-04®
PRODUCTS
TRITIUM LIQUID ON-SITE 2.8E+04 2.3E+03
FISSION AND -
ACTIVATION LIQUID ON-SITE 2 8E+04 2.3E-02
PRODUCTS® ‘
SPENT RESINS AND -
FILTERS SOLID FOR BURIAL . 1.2E+01 1.8E+01
DRY
COMPRESSIBLE SOLID FOR BURIAL 1.2E+02 3.2E-01
WASTE - :
OTHER WASTE
(LOW LEVEL
SECONDARY SOLID FOR BURIAL 1.1E+02 0.0E+00
RESIN, AND
SLUDGE)
MExcludes dissolved and entrained gases.
®Unit Vent Release Volume for Units 1 and 2.
®Estimated MCR seepage to identified receptors.
Total volume of liquid radioactive effluents discharged to the MCR.
®)Reference ODCM, Table B4-1 for Matagorda Bay.
Tritium was the largest contributor to the offsite doses from radioactive effluents both liquid and gaseous.
The offsite doses are well below any regulatory limit and significantly less than the average annual '

radiation exposure to people in the United States from all sources (620 millirem).
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@

Supplemental Information for Effluent and Waste Disposal

The South Texas Project Electric Generating Station is located on 49,500,000 square meters
(12,220 acres) in Matagorda County, Texas, approximately 24,000 meters (15 miles) southwest
of Bay City along the west bank of the Colorado River. The South Texas Project is currently
owned by NRG Energy, Inc., Austin Energy and CPS Energy as tenants in common. The Houston
Lighting & Power Company was the original project manager of the South Texas Project and was
responsible for the engineering, design, licensing, construction, startup, and initial operation of the
South Texas Project. In 1997, the station owners changed the licensee to STP Nuclear Operating
Company, which is responsible for implementation of the Radioactive Effluent Control Program.

The South Texas Project has two, 1,350-megawatt Westinghouse pressurized water reactors.
Unit 1 received a low-power testing license on August 21, 1987, obtained initial criticality on
March 8, 1988 and was declared commercially operational on August 25, 1988. Unit 2 received
a low-power testing license on December 16, 1988, obtained initial criticality on March 12, 1989
and was declared commercially operational on June 19, 1989. The South Texas Project initiated
project activities in 2008 to pursue renewal of the operating licenses for Units 1 and 2 from the
Nuclear Regulatory Commission (NRC). This process will ensure that the plant’s original
design and current conditions and programs can allow the facility to continue operating safely
beyond its original license deadline. The combined units produce enough electricity to serve
more than two million homes and businesses throughout Texas. With nearly 1,300 employees,
the STP Nuclear Operating Company is the largest employer and source of revenue for

Matagorda County. ‘
. &

Regulatory Limits

Fission and Activation Gases

The air dose due to noble gases released in gaseous effluents from each unit to areas at and
beyond the Site Boundary shall be limited to the followmg

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

During any calendar year: Less than or equal to 10 millirads for gamma radiation and less than or equal
to 20 millirads for beta radiation.

Jodines and Particulates, Half-Lives > 8 days

The dose to a Member of the Public from lodine-131, lodine-133, tritium, and all

radionuclides in particulate form with half-lives greater than eight days in gaseous effluents

released, from each unit, to areas at and beyond the Site Boundary shall be limited to the
 following:

During any calendar quarter: Less than or equalrlto 7.5 millirems to any organ; and

During any calendar year: Less than or equal to 15 millirems to any organ.

22
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Supplementsl Information-for-Effluent:and:Waste Disposal:.

Liquid Effluents

The dose or dose commitment to a Member of the Public from radioactive materials in
liquid effluents released from each unit to Unrestricted Areas shall be limited to:

During any calendar quarter: Less than or equal to 1.5 millirems to the whole body and to less than or
equal to 5 millirems to any organ; and

During any calendar year: Less than or equal to 3 millirems to the whole body and to less than or equal
to 10 millirems to any organ.

Effluent Concentrations Limits

Gaseous Effluents -

The dose rate due to radioactive materials released in gaseous effluents from the site to
areas at and beyond the Site Boundary shall be limited to the following:

For noble gases: bLess than or equal to 500 millirenis/year to the whole body and less than or equal to
3000 millirems/year to the skin; and ‘

For Iodine-131, Jodine-133, tritium and all radionuclides in particulate form with half-lives greater than
eight days: Less than or equal to 1500 millirems/year to any organ.

Liquid Effluents

— o

The concentration of radioactive material released in liquid effluents to Unrestricted Areas
shall be limited to 10 times the concentrations specified in 10CFR, 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 2.0E-04
microcurie/milliliter total activity.

Average Energy (Million Electron Volts/Disintegration)

The Average Energy (or E-bar) shall be the average (weighted in proportion to the
concentration of each radionuclide in the reactor coolant at the time of sampling) of the sum of
the average beta and gamma energies per disintegration for the isotopes other than Iodines, with
half-lives greater than 15 minutes, making up at least 95% of the total non-iodine activity in the
coolant. The following average energy values are based on grab sample analyses from each
reactor coolant systems with both samples being collected during September of 2009.

Reactor Coolant Liguid including tritium, fission products (excluding radioiodines), and
corrosion and activation products

E-bar (Million Electron Volts/Disintegration) 0.1200 Unit 1

0.0463 Unit 2
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: Supplemental Information for Effluent and Waste Disposal

The average energy (E-bar) values of the radionuclide mixture in gaseous releases of fission and {‘/

activation gases are based on noble gases released during the reporting period.

Gaseous Effluents only Noble Gases

E-bar (Million Electron Volts/Disintegration) : 1 0.5498 Unit 1
0.8662 Unit 2

Measurement and Approximations of Total Activity

The following discussions detail the methods used to measure and approx1mate total activity for
the following: ,

Gaseous Effluents: Fission and Activation Gases, Tritium, Iodines and Particulates
Liquid Effluents: Fission and Activation Products, Tritium, Dissolved and Entrained Gases

Tables A3-1 and A4-1 of the South Texas Project Electric Generating Station Offsite Dose
Calculation Manual give sampling frequencies and lower limit of detection requirements for the
analysis of liquid and gaseous effluent streams.

Gaseous Effluents

Analytical Methods For Gaseous Releases from the Reactor Containment Building -

Monthly pre-release grab samples are collected from the plant Reactor Containment Building
atmosphere. These samples are analyzed on a Gamma Spectroscopy System utilizing high
purity germanium detectors for noble gas, iodine and particulate activity. Tritium specific
radioactivity is measured using Liquid Scintillation Counting techniques.

The radionuclide concentrations obtained are used in conjunction with the gross noble gas
release rate monitoring data collected by the radiation monitoring system to estimate the
release rate of each radionuclide in the effluent streams. The noble gas release rate data
collected by the unit vent radiation monitor is quantified and reported as continuous mode of
release. The data from the unit vent radiation monitor in conjunction with the grab sample
results of the Reactor Containment Building atmosphere are used to quantify the radloactlve
material released. :

Analytical Methods For Continuous Gaseous Releases.

Periodic noble gas and tritium grab samples are taken from the continuous release points
such as the Unit Vent. Continuous sampling for particulates and iodine is also performed-on
effluent streams. These samples are analyzed for tritium and gamma radionuclides, as
described above for gaseous releases. Strontium-89, Strontium-90, and gross alpha analyses
were performed by the on-site Radiological Services Laboratory.

Noble gas quantification is performed by the plant radiation monitoring system using noble
gas grab sample results and the gross noble gas release rate monitor.
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Secondary system liquid grab samples in conjunction with the mass of the secondary coolant
lost are used for quantifying secondary steam releases. The radioactive material in the steam
is based on grab sample results of the secondary liquid. The secondary liquid is analyzed for
gamma emitters and tritium.

Liquid Effluents

Analytical Methods For Liquid Releases

Liquid batch releases include waste liquid treated by the liquid waste processing system and
secondary system chemical regeneration waste. Liquid effluents resulting from primary to
secondary leakage or other plant operations are continuously monitored and are tracked as
continuous releases. For batch releases, representative pre-release grab samples are taken
and analyzed in accordance with Table A3-1 of the Offsite Dose Calculation Manual. For
continuous releases, representative samples are collected weekly and analyzed. Radionuclide
analyses are performed using a Gamma Spectroscopy System. Aliquots of each pre-release
batch sample are composited in accordance with the requirements in Table A3-1 of the -
Offsite Dose Calculation Manual. Tritium concentrations are determined using Liquid
Scintillation Counting techniques. Dissolved and entrained gas concentrations are
determined by counting grab samples on the Gamma Spectroscopy System. Strontium-89,
Strontium-90, gross alpha, and Iron-55 determinations are performed by the on-site
Radiological Services Laboratory. The radionuclide concentrations obtained are used with
the total volume for each batch release.

Batch Releases

Liquid and gaseous summaries are compiled from permits generated using a computer-based

effluent management system and plant procedures. Liquid batch releases are accounted for by

individual permits. Gaseous batch releases are accounted for by monthly permits and consist of
reactor containment purges for the purpose of reducing radioactive material concentrations.
Batch times represent the actual period of releases and the periods-that the purge valves were
open. ‘

Liquid (Unit 1)

Liquid (Unit 1) Quarter 1 | Quarter2 | Quarter 3 Quarter 4

a. Number of batch releases 12 11 24 ' 28
b. Total time period for batch :

releases (minutes) 773 728 1600 1726
¢. Maximum time period for a :

batch release (minutes) 69 71 72 66
d. Average time period for ' :

batch releases (minutes) 64 66 .. 67 62
e. Minimum time period for a _

batch release (minutes) 56 61 59 49
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Gaseous (Unit 1)

Supplemental Information for Effluent and Waste Disposal

Gaseous (Unit 1) Quarter 1 | Quarter2 | Quarter3 | Quarter 4
a. Number of batch releases 0 0 1 9
b. Total time period for batch , )
releases (minutes) 0 0 540 42540
¢. Maximum time period for a
batch release (minutes) 0 0 540 13560
d. Average time period for batch
releases (minutes) 0 0 540 4727
e. Minimum time period for a ‘
batch release (minutes) 0 0 540 300
Liquid (Unit 2)
Liquid (Unit 2) Quarter 1 | Quarter2 | Quarter3 | Quarter 4
a. Number of batch releases 8 14 10 14 -
b. Total time period for batch - _
releases (minutes) 485 802 600 842
c. Maximum time period for a
batch release (minutes) 62 63 61 63
d. Average time period for
batch releases (minutes) 61 57 " 60 60
¢. Minimum time period for a ‘
batch release (minutes) 59 32 58 54
Gaseous (Unit 2)
Gaseous (Unit 2) Quarter 1 | Quarter 2 Quarter 3 | Quarter 4
a. Number of batch releases 0 0 0 .0
b. Total time period for batch
releases (minutes) 0 0 0 0
c. Maximum time period for a
batch release (minutes) 0 0 0 0
d. Average time period for batch _
releases (minutes) 0 0 0 0
e. Minimum time period for a '
batch release (minutes) 0 0 0 0

Abnormal (Unplanned) Releases :

No abnormal releases occurred during this reporting period.
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Estimate of Total Ei‘ror

Estimate of Error for Liquid Effluents

The maximum error associated with volume and flow measurements, based upon plant
calibration practice, is estimated to be + 1.27%. The error associated with the flow
measurement is small in relation to the countlng uncertainty of the radionuclide
concentration analysis. :

The average uncertainty assomated with countmg measurements is 10% or less at the 95%
confidence level.

The error associated with dilution volume is estimated to be + 10%.

Estimate of Error for Gaseous Effluents

The maximum error associated with monitor readings, sample flow, vent flow, sample
collection, monitor calibration and laboratory procedures are collectively estimated to be:

Fission and Activation Gases Low Activity .
(less than 10 microcurie per second) _ +100%

Fission and Activation Gases High Activity

(greater than or equal to 10 microcurie per second) ' + 20%
lodines : : + 25%
Particulates . A ‘ AJ_r 25%
Tritium . _ + 50%

The average uncertainty associated with counting measurements is 10% or less at the 95%
confidence level for fission and activation gases, iodines, particulates and tritium.

Estimate of Error for Solid Radioactive Waste

The error associated with determining the volume of solid radioactive waste shipments is
estimated to be + 1%. The error associated with determining the filter media, spent primary
resins, and spent secondary resins radioactivity and radioactivity from other solid radioactive
waste shipments is estimated to be within a factor of two of the real value and is due
primarily to waste stream sampling uncertainty. The error associated with determining the
radioactivity of dry active solid radioactive waste shipments is estimated to be within a factor
of three of the real value.

Solid Waste Shipments

A total of thirteen shipments of radioactive filter media, spent resins, dry active and other wastes
were made during the reporting period. A summary of the data is provided in Section 6, Solid
Waste and Irradiated Fuel Shipments. This data is based upon waste generated from units one
and two.
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Radiological Impact on Man

The data for the period January 1, 2009, through December 31, 2009, is provided in the Dose
Accumulation (Section 7) and the Summary of Direct Radiation Table 8-1 (Section 8). The
following dilution factors and dilution water flows were used for assessing the radiation doses
due to radioactive liquid effluents released to unrestricted areas. :

Dilution Factor | Cubic Feet/Second Flow Liters/Year Flow

Receptor Location| ODCMY | Dilution Water Flow | Dilution Water | Dilution Water |

Liters/Quarter
Colorado River 1.00E+00 6.00E+02 5.36E+11 1.34E+11
Matagorda Bay 1.63E+02 9.78E+04 8.73E+13 2.18E+13
Little Robbins 3.05E-02 1.83E+01 1.63E+10 4.08E+09

Slough Area

M Offsite Dose Calculation Manual factor

The dilution water flow. used to estimate the individual dose due to ingestion of saltwater fish
and saltwater invertebrates (shrimp) harvested from the.Colorado River was 5.36E+11 liters per
year for the years of 1989 through 2009. The dilution water flow used to estimate the individual
dose due to ingestion of saltwater fish and saltwater invertebrates harvested from the Matagorda
Bay was 8.73E+13 liters per year for the years of 1993 through 2009 as the result of a diversion
channel that routes the Colorado River into Matagorda Bay. The dilution water flow used to
estimate the individual dose due to ingestion of freshwater fish from the Little Robbins Slough
Area was 1.63E+10 liters per year for the years 1989 through 2009. These dilution water flows
were also used for estimating individual dose due to shoreline deposits. The radioactive material
reported in the Liquid Effluent tables is the amount released to the Main Cooling Reservoir and
does not contribute to dose until the radioactive material is released to unrestricted areas. In
order to estimate the doses due to liquid effluents, the radioactive material reported must be
adjusted by the values listed in the Offsite Dose Calculation Manual, Table B4-1, “Radionuclide
Fractions N(i), Reaching Off-site Bodies of Water”. ,

Meteorological Data

The 2009 meteorological data is presented in the form of joint frequency tables. Each quarter
contains eight tables, one for each stability class and one for all classes combined.

A second set of joint frequency tables is provided for time periods when the reactor containment
building fans were operating to remove radioactive material from the containment for personnel
protection reasons. These containment purges are classified as batch releases.

Lower Limit of Detection

The Lower Limit of Detection (an a priori limit) is defined 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, and only a 5% probability of falsely concluding that a blank
observation represents a "real" signal. A zero (0) value in the attached tables indicates no

activity detected.
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‘ Dose to Member of the Public

Dose to Member of the Public from Direct Radiation Outside the Site Boundary

The Offsite Dose Calculation Manual includes the direct radiation from plant structures as a
component to the dose to a hypothetical, highest exposed Member of the Public located off
site due to plant operations. The Offsite Dose Calculation Manual allows measurements
made near the plant structures to be used in these calculations following suitable adjustments
for distance and exposure time. In 2009, Thermoluminescent Dosimeters were placed along
the protected area fence or the concrete intrusion barriers surrounding Units 1 and 2 of the
South Texas Project, on the fence of the Onsite Staging Facility (Outside Storage), along the
walls of OSF Warehouse D, and around the Old Steam Generator Storage Facility as pictured
in Figure 8-1 of Section 8. The results of these measurements are summarized in Table 8-1
of Section 8. The table shows that in 2009, Thermoluminescent Dosimeter measurements
were typical of historical background readmgs

In accordance with the ODCM, the dose due to direct radiation can be estimated taking the
highest TLD measurement, less background, and correcting for the distance to the site
boundary using

Dosedirect = TLD * (PA)? / (RD)?

Where
\‘ TLD = background corrected TLD annual dose, mR/yr
PA = distance from source of radiation to the TLD location, meters
RD = distance from the source of radiation to the closest site boundary, meters

The TLD average dose rate is the average of the four quarterly values for the highest location
less the quarterly average background at the site boundary. The highest average TLD dose
rate was 44.4 mR/quarter for station #24 on the south side of the OSF (Warchouse D), as
shown in Figure 8-1. The value for TLD may be calculated as shown below where the
historical site boundary background of 15.4 mR/quarter is used to find the net rate
attributable to waste stored onsite.

TLD =44.4 — 15.4 = 29 mR/quarter

or

TLD = (29 mR/quarter) * (4 quarters/yr) =116 mrem/yr  assuming a mR is about equal
to a mrem

The approximate distances PA and RD are estimated using field measurements and global
positioning satellite technology. The total dose to a hypothetical member of the public at the
site boundary could be calculated as below:

Dosegireet = (116 mrem/yr) * (24.4 meters) /(960 meters) =0.08 mrem/yr

This assumes someone is positioned permanently at the fence west-north west of the OSF
‘ ' (Warehouse D). A real person might traverse this area twice daily (to and from work) for a total
\ exposure time of
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Exposure timereal person) = (250 work days per year) (4 minutes per trip) * (2 trlps per ’
day) i

Exposure time(eal person) = 2000 minutes = 0.00381 yr
Dosegirees = 0.08 mrem/yr * 0.00381 yr = 0.0003 mrem in 2009

In summary, a realistic dose of 0.0003 mrem was possible to a member of the public offsite
in 2009 although a hypothetical maximum annual dose rate of 0.08 mrem/yr was calculated
at the nearest offsite location.

Dose to Member of the Public from Direct Radiation Inside the Site Boundary

A hypothetical Member of the Public inside the site boundary but outside the protected area
fence could receive less than one millirem from direct radiation.  The most exposed
employee on site who is also a member of the public would be a grounds keeper whose job
required him to work in the vicinity of Warehouse “D” for radioactive waste. If such an
individual worked 10 hours once a quarter at the fence nearest the highest dose rate waste,
his direct radlatlon dose could be calculated as follows:

Dose (mrem) = 40 * [(16.14+25.4+66.6+69.5) / 4 - 15.4]/ 91 / 24 = 0.53

where

40 = 10 hours per quarter times four quarters

16.1 = average dose rate in first quarter, mrem/quarter
254 = average dose rate in second quarter, mrem/quarter
66.6 = average dose rate in third quarter, mrem/quarter
69.5= .average dose rate in fourth quarter, mrem/quarter
154 = average pre-operation dose rate, mrem/quarter

91 = days in a standard quarter

24=. " hours per day

Hence, in 2009 a hypothetical member of the public with the highest exposure to direct
radiation received about 0.53 mrem from direct radiation.

Dose to Member of the Public from Direct Radiation and Radioactive Effluents In51de the
Site Boundary -

A hypothetical Member of the Public outside the protected area fence but inside the site
boundary could receive approximately 0.13 millirem from radioactive effluents due to
inhalation and immersion. This dose plus the direct radiation dose would yield 0.66
millirem, a small fraction of the 10 C.F.R. §20.1301 annual limit.
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\‘ Dose to Member of the Public from Radioactive Effluents Outside the Site Boundary using
ODCM Exposure Pathways

During 2009, the estimated total body dose to a hypothetical Member of the Public with the
highest probability for exposure from radioactive effluents and direct radiation was 0.017
millirem. This total represents approximately 0.068% of the limits of 40 C.F.R. §190. Based
on our 2009 Land Use Census, real individuals reside in the West by Southwest Sector,
approximately 4,000 meters (2.5 miles) from the site. For dose calculation purposes, the
residents at this location are characterized as the theoretically exposed with regard to food
consumption, occupancy, and other uses of the areas in the plant vicinity. Our dose model
assumes that this theoretically exposed individual may consume the maximum amount of
food with all the food being grown or grazed at the residence. This individual receives
shoreline exposure from Little Robbins Slough for 12 hours per year and consumes 21
kilograms (48 pounds) of fish taken from Little Robbins Slough. This individual receives a
submersion dose from noble gases and dose from inhaled radioactive particulates,
radioiodines, and tritium. This hypothetical adult is assumed to consume 64 kilograms (150
pounds) of vegetables grown at the residence and consumes 110 kilograms (250 pounds) of
meat from livestock grazed at the residence. This estimated total body dose is calculated
using models and exposure pathways described in our Offsite Dose Calculation Manual for a
hypothetical individual offsite. Other dose estimates for Members of the Public onsite are
listed in the report using exposure pathways not addressed by standard dose calculation
methods.

\_. Dose to Member of the Public from Radioactive Effluents Qutside the Site Boundary using
Liquid to Gaseous Receptor Exposure Pathways

Consistent with normal operation of the units, approximately twenty three hundred curies of
tritium were released to the Main Cooling Reservoir during 2009. Since some portion of the
tritium released in liquid effluents evaporates from the main cooling reservoir, this section is
included to provide an estimate of offsite dose from that gaseous source per section 4.10 of
the ODCM. Our main cooling reservoir, with a surface area of about 28,300,000 square
meters (7000 acres), is an area source and contributes tritium to the atmosphere. The
atmospheric dispersion factor for the WSW sector at 4000 meters was estimated to be 4.01E-
07 seconds per cubic meter using the EPA code Iclt3 and 2004 meteorological data. The
product of X/Q, tritium released to the MCR, and the dose factor for a population age group
(87.9, 91.7, 114.2 or 20.5 millirem-cubic meter per second-curie for age groups adult, teen,
child and infant, respectively) generated an estimated whole body dose of 0.11 millirem for
the highest exposed population group, a small fraction of the limits of 40 C.F.R. §190.

~
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Manual:Controls:Réporting:Requirements:; .

Offsite Dose Calculation Manual Changes (reference, Technical Specifications, 6.13) é‘

The ODCM was revised in 2009 to support an audit of the groundwater protection program and
to address other suggested changes as outlined in CR 08-10441. The changes are summarized as
follows:

1.

References 22 through 27 were added to the reference list related to the groundwater
protection program at STP.

Part A definition for Dose Equivalent I-131 used prior to Technical Spec1ﬁcat10n Change

. 300 implementation was deleted (Part A, page 3).

Part A definition of OPERABLE — OPERABILITY was expanded to make clear that the
ODCM contains no Mode constraints (Part A, page 4).

Part A definition of OPERATIONAL MODE - MODE was expanded to make clear that
the ODCM contains no Mode constraints (Part A, page 5).

Part A references to Technical Specification 6.9.2 were removed because Technical
Specification 6.9.2 has been deleted. The affected sections include Controls 3.11.1.2,
3.11.1.3,3.11.2.2,3.11.2.3,3.11.2.4, 3.11.4, and 3.12.1 (PartA pages 24, 25, 30, 31, 32,
33, and 36).

Part B, Sections 2.1 and 2.2 now describe the current convention of assessing dose from a
batch release in the quarter (or other time period) in which the release began. For
example, doses from a batch release beginning in the third quarter but extending into the
fourth quarter will be assigned to the third quarter (Part B, pages B2-1 and B2-2).

Part B, Section 4.10 was added to describe a method for assessing doses from tritium
discharged to the main cooling reservoir that exchanges with atmospheric water vapor.
10 CFR Part 50, Appendix I, dose constraints that are reflected by the Controls of Part A
assumes that liquid and gaseous releases are distinct and not related. The Nuclear
Regulatory Commission has become sensitive to situations where these two release
modes overlap such that liquid effluents may result in gaseous pathway doses. STPNOC
has for several years reported the magnitude of such doses as extra information in the
annual Radioactive Effluent Report but distinct from the Appendix I doses. The NRC
has indicated (proposed Regulatory Guide revisions and discussions at REMP/RETS
related meetings) they would like these calculations documented in the ODCM for those
plants where overlapping liquid/gaseous pathway doses may be significant (Part B, pages
B4-22 through B4-24). : '

Part B, Section 5.2.5 that describes the ground water sampling program was expanded as

suggested in a formal self-assessment conducted on STPNOC’s implementation of the

NEI 07-07 Ground Water Protection Initiative. This section now includes an expanded -

description of tritium migration in ground water. The section addresses monitoring

during planned attenuation and the fact that traces of tritium (< 21,000 pCi/liter) were

anticipated in the ground water when the plant was designed and licensed. The section

now also acknowledges that a sampling program, separate from the REMP, exists to

implement NEI 07-07 within the protected area and that the results are reported in the

Annual Environmental Operating Report (Part B, pages B5-3 and B5-4). ' .
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9. A Technical Specification reference in Table B5-1, Notation 1, was corrected from T.S.
6.14 to T.S. 6.8.3.n (Part B, page B5-14).

10. A review of the groundwater monitoring program identified a need to install two new
monitoring wells on the west side of the reservoir near stations 258 and 259 to better
define the extent of tritium migration from the reservoir to points offsite. Hence
groundwater sampling stations 270 and 271 were added to Table B5-3 (Part B, page B5-
21).

These changes to the ODCM do not affect the methods used to calculate offsite doses to
demonstrate compliance with 10 CFR 50, Appendix I, or set points for effluent monitors.
The changes do not affect STP’s ability to meet the level of radioactive effluent control
required by 10CFR20.1302, 40CFR190, 10CFR50.36a, and Appendix I to 10CFR50.

Annual Land Use Census (reference, Offsite Dose Calculation Manual Controls, 3.12.2.a)

The Land Use Census identified no changes in the nearest residents within five miles.

Radioactive Waste Treatment System Design Modification Description (reference, Offsite
Dose Calculation Manual Controls, 6.15) ‘

A review of the work history for 2009 for the solid, liquid and gaseous waste processing systems
revealed only 2 minor modifications, neither of which affected effluent releases. DCP 06-4932-1
was implemented under wan 342085 to reroute the seal water supply tubing to the Low Activity
Spent Resin Storage Tank (LASRST) transfer pump. DCP 08-18004-9 was implemented under
wan 369924 to replace valves 1-WL-1665 and 1-WL-1347 with stainless steel alternatives.
There were no major modifications installed on these systems in 2009.

Inoperable Effluent Monitorigg Instrumentation Explanation (reference, Offsite Dose
Calculation Manual Controls, 6.9.1.4)

The Operability Assessment (OAS) Database was queried for ODCM instruments and references
for 2009. The only entry that exceeded the return to service time listed in the ODCM was the
OAS entry for NIRA-RT-8010A, unit vent iodine channel opened on 10/22/2009. The STP
work process requires 14 weeks to schedule a work order unless it meets certain criteria for short
cycling. NIRART8010A did not meet the criteria for short cycling; therefore the iodine channel
was not returned to service within the return to service time listed in the ODCM. For 2009, all-
other inoperable gaseous effluent monitoring instruments were corrected within the time
specified in Sections 3.3.3.11 of Offsite Dose Calculation Manual Controls.

For 2009, inoperable liquid effluent monitoring instruments were corrected within the time
specified in Sections 3.3.3.10 of Offsite Dose Calculation Manual Controls.
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Gas Storage Tank Curie Limit Violation Description (reference, Offsite Dose Calculation
Manual Controls, 6.9.1.4) ,

The Reactor Coolant System Vacuum Degassing System was not used during this reporting
period. Therefore, the quantity of radioactive material in the Reactor Coolant System Vacuum
Degassing System Storage Tanks did not exceed the limits set forth in Sectlon 3:11.2.6 of
Technical Specifications.

Unprotected Qutdoor Tank Curie Limit Violation Description (reference, Offsite Dose
Calculation Manual Controls, 6.9.1.4)

There are no Unprotected Outdoor Tanks at South Texas Project Electric Generating Station.
Therefore the quantity of radioactive material in any unprotected outdoor tank did not exceed the
limit set forth in Section 3.11.1.4 of Technical Specifications.

Abnormal (Unplanned) Release Description (reference, Offsite Dose Calculation Manual,

6.9.1.4)

No abnormal (unplanned) releases occurred during this feporting period.

Radioactive Waste Process Control Program Changes (reference, Technical Specifications,

6.13)

There were no changes to the Radioactive Waste Process Control Program durmg this repomng
period.
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_ SOUTH TEXAS PROJECT
Gaseous Effluents

RADIOACTIVE EFFLUENT RELEASE REPORT » 2009

_ STP NUCLEAR OPERATING COMPANY. :
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS -
- Unit:'1
1- Jan-2009 Ending : 30- Jun-2009

Starting

TYPE OF EFFLUENT

A. FISSION & ACTIVATION |

UNITS

QUARTER 1

 QUARTER2 -

EST. TOT
ERROR
%

_ PRODUCTS . o
1. TOTAL RELEASE CURIES 2.41E-01 3.34E-01 100
2. AVERAGE RELEASE ) | ~
RATE FOR PERIOD uCi/sec ; .3‘11AOVE'°2.; ~ 4-25E-02
3, PERCENT OF LIMIT % 323B-05 | . 4.43E-05

" (9.60E+04 uCi/sec) -

BEC—

'| B. RADIOIODINES

0.00E+00

1. IODINE-131 CURIES 0.00E+00 Y
2. AVERAGE RELEASE : , ,
' +
RATE FOR PERIOD uCi/sec O-OQE 00 0.00E+00
3. PERCENT OF LIMIT o - —
(4.00E-02 uCi/sec) o | 0.00E+00 - 0.00E+00

C. PARTICULATES . -

1. PARTICULATES(HALF- |  AnE . ] T
LIVES>8 DAYS) CURIES D_.4OE 05 3,38}3 05 25
2. AVERAGE RELEASE . j
RATE FOR PERIOD | uCi/sec 6.95E-06 4.29E-06
3. PERCENT OF LIMIT . ' ' . _,
(3.00E-01 uCi/sec) %o 2.32E-03 1.43E-03
4. GROSS ALPHA -
D. TRITIUM B
1. TOTAL RELEASE CURIES | 2.87E+01 - 8.76E+00 50 -
2. AVERAGE RELEASE L . )
_RATE FOR PERIOD - _uC1/sec 3.70E+00 1.11E+00
3. PERCENT OF LIMIT o 5 06E-03 eATEOd

(1.80E+05 uCi/sec)
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Gaseous Effluents

STP NUCLEAR OPERATING COMPANY

Unit 1
REPORT CATEGORY: SEMIANNUAL AIRBORNE GROUND LEVEL
‘ CONTINUOUS AND BATCH RELEASES. TOTALS
FOR EACH NUCLIDE RELEASED.
TYPE OF ACTIVITY: FISSION GASES, IODINES, AND PARTICULATES
REPORTING PERIOD: QUARTER # 1 AND QUARTER #2 YEAR 2009
CONTINUOUS MODE BATCH MODE
NUCLIDES UNITS | QUARTER 1 | QUARTER 2 | QUARTER 1 | QUARTER 2
RELEASED '
FISSION GASES ' ' ‘
Argon-41 CURIES | 2.30E-01 1.87E-01 ~0.00E+00 0.00E+00
Xenon-133 "CURIES | L.12E-02 1.46E-01 | 0.00E100 | 0.00E+00
Xenon-135 CURIES || 475E-04 - | 1.15E-03 | 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | 2.42E01 | 3.34E-01 ~0.00E+00 0.00E+00
IODINES
Todine-131 CURIES | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
TOTAL FOR PERIOD | CURIES | _0.00E+00 0.00E+00 0.00E+00 | _0.00E+00
PARTICULATES
Beryllium-7 . CURIES | 5.40E-05 | 3.15E-05 0.00E+00 0.00E+00
Cobalt-58 CURIES | 0.00E+00 2.23E-06 0.00E+00 0.00E+00
Cobalt-60 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chromium-51 CURIES | 0.00E100 0.00E+00 0.00E+00 0.00E 100
Tron-59 CURIES | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Manganese-54 CURIES | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Niobium-95 . CURIES | _ 0.00E+00 0.00E+00 0.00E100 0.00E+00
Selenium-75 CURIES | - 1.70E-09 4.89E-09 | 0.00EF00 | 0.00E+00
Zinc-65 CURIES | 0.00E100 | 0.00E+00 0.00E+00 0.00E+00
Zirconium-95 CURIES | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
TOTAL FOR PERIOD | CURIES | _ 5.40B-05 3.37E-05 0.00E100 | 0.00E+00
OTHER
Hydrogen-3 (Tritium) 2.87E+01 8.76E+00 0.00E+00 .0.00E+00
TOTAL FOR PERIOD | CURIES | 2.87E+01 8.76E+00 0.00E+00 0.00E+00
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__SOUTH TEXAS PROJECT

STP NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
| ALL AIRBORNE EFFLUENTS |

Starting : 1-Jul-20

~Unit: 1+ .
09  Ending : 31-Dec-2009

Gaseous Effluents

TYPE OF EFFLUENT

UNITS

A. FISSION & ACTIVATION

QUARTER 3

'QUARTER 4

EST. TOT
ERROR
%

PRODUCTS . .
1. TOTAL RELEASE _CURIES | 9.23E-0L 2.37E+00 100
2. AVERAGE RELEASE N . - —

RATE FOR PERIOD uCi/sec LI6E-01 | - 2.98E-01
['3. PERCENT OF LIMIT . N E—

(9.60E+04 uCi/sec) & 121E-04 3.10E-04

. .| B. RADIOIODINES .

1. IODINE-131 CURIES 0.00E+00 -0.00E+00 25
2. AVERAGE RELEASE e ' L . K
RATE FOR PERIOD uCi/sec 0.00E+00 - O.QOE+OQ |
. 3 PERCENT OF LIMIT % '0‘.0(‘)E+00 0.00E+00

(4.00E-02 uCi/sec)

C. PARTICULATES

1. PARTICULATES(HALF-

CURIES

LIVES>8 DAYS) tatd B -
2. gﬁ%@%@ﬁgggﬁ | uCilsec 3638060 | 2.12E-05
312513551(\)? u%lz/g\)/ﬂT % -1‘.21E'-03l-'..', 7.07E-03
4"?&%%25%%3{ CURIES | 0.00E+00 0.00E+00
D. TRITIUM

1. TOTAL RELEASE

. CURIES

1.75E+01

. 1.L15E+01

2. AVERAGE RELEASE
RATE FOR PERIOD

uCi/sec.

2.20E+00 -

'1.45E+00

50

3. PERCENT OF LIMIT

% -

8.06E-04

(1.80E+05 uCi/sec)
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SOUTH TEXAS PROJECT

STP NUCLEAR OPERATING COMPANY

REPORT CATEGORY:

Unit 1

FOR EACH NUCLIDE RELEASED.

Gaseous Effluents

SEMIANNUAL AIRBORNE GROUND LEVEL
CONTINUOUS AND BATCH RELEASES. TOTALS

OTHER

Hydrogen-3 (Tritium)

CURIES

TYPE OF ACTIVITY: FISSION GASES, IODINES, AND PARTICULATES"
REPORTING PERIOD: QUARTER # 3 AND QUARTER #4 YEAR 2009
CONTINUOUS MODE BATCH MODE

NUCLIDES UNITS | QUARTER3 | QUARTER4 | QUARTER 3 | QUARTER 4
RELEASED :
FISSION GASES
Argon-41 1.77E-01 1.22E-01 1.94E-01 1.94E-03
Xenon-133 5.52E-01 1.56E+00 0.00E+00 6.91E-01
Xenon-135 - 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD .94E-01
IODINES e
Todine-131 0.00E+00 | 0.00E+00
TOTAL FOR PERIOD 0.00E+00 0.00E+00 |  0.00E+00
PARTICULATES o i
Beryllium-7 2.87E-05 0.00E+00 1.27E-0

| Cobalt-58 CURIES 6.67E-08 5.19E-06 8.69E-08 4.01E-05
Cobalt-60 CURIES |  0.00E+00 2.13E-07 0.00E+00 5.99E-06
Chromium-51 CURIES |  0.00E+00 5.11E-06 0.00E+00 6.04E-05
Iron-59 CURIES |  0.00E+00 0.00E~+00 0.00E-+00 5.25E-07
Manganese-54 CURIES [  0.00E+00 9.04E-08 0.00E+00 2.43E-06
Niobium-95 CURIES |  0.00E+00 1.89E-07 0.00E+00 5.17E-06
Selenium-75 CURIES 1.34E-09 7.59E-10 1.78E-10 3.90E-09
Zinc-65 CURIES [  0.00E+00 0.00E-+00 0.00E+00 1.70E-07
Zirconium-95 CURIES |  0.00E+00 1.17E-07 0.00E+00 3.12E-06
TOTAL FOR PERIOD | CURIES | 2.88E-05 3.80E-05 | 8.71E-08 1.31E-04

e

1.74E+01

" 6.50E+00

7.11E-02

4.93E+00

TOTAL FOR PERIOD

CURIES 1.74E+01

7.11E-02

4 93E+00
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Gaseous Effluents '
STP NUCLEAR OPERATING COMPANY -
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS
Unit: 2

Starting :

1-Jan-2009  Ending : 30-Jun-2009

| - EST. TOT
TYPE OF EFFLUENT UNITS QUARTER 1 QUARTER 2 ERROR
, %

A. FISSION & ACTIVATION

PRODUCTS o
1. TOTAL RELEASE CURIES 2.67E-01 4.91E-01 100
2. AVERAGE RELEASE . .

RATE FOR PERIOD uCi/sec . 3.44E-02 6.24E-02
3. PERCENT OF LIMIT o

(9.60E+04 uCi/sec) % 358E-05 | 6.50E-05
B. RADIOIODINES : S = .
1. IODINE-131 CURIES 7.91E-09 1.20E-08 25
2. AVERAGE RELEASE . -

RATE FOR PERIOD uCi/sec 1.02E-09 1.53E-09
3. PERCENT OF LIMIT %' 2 55E-06 3.83E-06

(4.00E-02 uCi/sec)

C. PARTICULATES

1. PARTICULATES(HALF-

LIVES>8 DAYS) CURIES 4.86E-05 4.01E-05 25
2. AVERAGE RELEASE . T ~
RATE FOR PERIOD uCi/sec . 6.24E-06 5.10E-06
3. PERCENT OF LIMIT :
(3.00E-01 uCi/sec) % 2.08E-03. 1.70E-03
4. GROSS ALPHA
RADIOAGTIVITY CURIES 0.00E+00 0.00E-00
D. TRITIUM =
1. TOTAL RELEASE CURIES 1.22E+01 1.56E+01 <0
2. AVERAGE RELEASE , _
RATE FOR PERIOD uCi/sec 1.57E+00 1.99E+00
3. PERCENT OF LIMIT o —— ——

(1.80E+05 uCi/sec)

4-6




RADIOACTIVE EFFLUENT RELEASE REPORT

. 2009

SOUTH TEXAS PROJECT

Gaseous Effluents

STP NUCLEAR OPERATING COMPANY

.47

_ : Unit2
REPORT CATEGORY: SEMIANNUAL AIRBORNE GROUND LEVEL
‘ CONTINUOUS AND BATCH RELEASES. TOTALS
FOR EACH NUCLIDE RELEASED.
- TYPE OF ACTIVITY: FISSION GASES, IODINES, AND PARTICULATES
REPORTING PERIOD: QUARTER # 1 AND QUARTER # 2 YEAR 2009
CONTINUOUS MODE BATCH MODE
'NUCLIDES UNITS | QUARTER1 | QUARTER 2 | QUARTER 1 | QUARTER 2
RELEASED QU
FISSION GASES
Argon-41 CURIES 3.02B-01 ~0.00E+00 0.00E+00
Xenon-133 CURIES | 1.01E-03 1.88E-01 0.00E+00 0.00E+00
Xenon-135 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | 2.67E-01 490501 | 0.00E+00 0.00E+00
JODINES
Todine-131 CURIES | 7.91E-09 120E-08 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | _ 7.91E-09 1 20E-08 0.00E100 | 0.00E+00
PARTICULATES s o -
Beryllium-7 CURIES | 4.52E-05 401E-05 | 0.00E+00 | 0.00E+00
Cobalt-58 CURIES | 3.39E-06 "0.00E+00 0.00E+00° | 0.00E+00
Cobalt-60 CURIES | _ 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chromium-51 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tron-59 CURIES | 0.00E100 0.00E+00 0.00E+00 0.00E+00
Manganese-54 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Niobium-95 CURIES | 0.00E100 0.00E+00 0.00E+00 0.00E+00
Selenium-75 CURIES | 1.76E-09 1.61E-09 0.00E+00 0.00E+00
Zinc-65 _ CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zirconium-95 CURIES | 0.00E100 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | _ 4.86E-05 4.01E-05 0.00E+00 | 0.00E+00
OTHER
Hydrogen-3 (Trittum) | CURIES | 1 525401 1.56E+01 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | _1.22E+01 156E+01 0.00E+00 0.00E100




SOUTH TEXAS PROJECT

RADIOACTIVE EFFLUENT RELEASE REPORT 2009
: o ~ Gaseous Effluents

» STP NUCLEAR OPERATING COMPANY ‘
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
‘ ALL AIRBORNE EFFLUENTS
Unit: 2

Stairting .

1-Jul-2009 . Ending : 31-Dec-2009

TYPE OF EFFLUENT

A. FISSION & ACTIVATION

PRODUCTS .

UNITS

QUARTER3

QUARTER4 -

"EST. TOT

-ERROR
0,

1. TOTAL RELEASE

8.25E-01

1.05E+00

2. AVERAGE RELEASE

CURIES

100

RATE FOR PERIOD uC1/s¢c - 1.04E-01 1.32E-01 ,
3. PERCENT OF LIMIT 0 i - o om
(9.60E+04 uCi/sec) % '1.08E-04 1.38E-04
B. RADIOIODINES -
1. IODINE-131- . CURIES 1.12E-08 0.00E+00
2. AVERAGE RELEASE ) ' » .
" RATE FOR PERIOD uC1/se.c 1.41E-09 0.00E+00
3. PERCENT OF LIMIT % ' 3.53E-06 . 0.00E+00 R

(4.00E-02 uCi/sec)

C. PARTICULATES

1. PARTICULATES(HALF-

LIVES>8 DAYS) CURIES 1.04E-05 1.82E-05 25
s ﬁ%ﬁ%%ﬁ%gg}; uCi/sec - 131E-06 229E-06
3'1233%&3]5_ ﬁ?f&gg = % | 4.37E-04 7.63E-04
+ %i%?g:g%w , 'CURIES * | * 0.00E+00 0.00E+00
D. TRITIUM

I. TOTAL RELEASE CURIES |  2.07E+01 143E+01 50
2. AVERAGE RELEASE T | '

A ERATE e uCifses | 2.60E+00 1.808+00
3. PERCENT OF LIMIT % 1.44E-03 1.000E-03

(1.80E+05 uCi/sec)

4-8




SOUTH TEXAS PROJECT
Gaseous Effluents

RADIOACTIVE EFFLUENT RELEASE REPORT 2009

STP NUCLEAR OPERATING COMPANY

FISSION GASES

: ' Unit 2 : :

REPORT CATEGORY: SEMIANNUAL AIRBORNE GROUND LEVEL

- : CONTINUOUS AND BATCH RELEASES. TOTALS
, FOR EACH NUCLIDE RELEASED. /
TYPE OF ACTIVITY: FISSION GASES, IODINES, AND PARTICULATES
REPORTING PERIOD: QUARTER # 3 AND QUARTER # 4 YEAR 2009

| CONTINUOUS MODE BATCH MODE

NUCLIDES . 'UNITS | QUARTER 3 | QUARTER 4 | QUARTER 3 | QUARTER 4
RELEASED .

CURIES 3.46E-01

Argon-41 2.40E-01 0.00E+00 0.00E+00
Xenon-133 CURIES 4.79E-01 8.08E-01 0.00E+00 0.00E+00
Xenon-135 CURIES 0.00E+00 -0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD CURIES [ 8.25E-01 1.05E+00 0.00E+00 0.00E+00
IODINES

Iodine-131 CURIES 1.12E-08 0.00E+00 - 0.00E+00 0.00E+00
TOTAL FOR PERIOD CURIES 1.12E-08 0.00E+00 0.00E+00 0.00E+00
PARTICULATES

Beryllium-7 CURIES 1.04E-05 1.82E-05 0.00E+00 0.00E+00
Cobalt-58 - CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cobalt-60 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chromium-51 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iron-59 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese-54 CURIES 0.00E+00 0.00E+00 " | - 0.00E+00 0.00E+00
Niobium-95 - CURIES 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00
Selenium-75 CURIES 2.19E-09 2.42E-09 0.00E+00 0.00E+00
Zinc-65 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zirconium-95 - CURIES 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES 1.04E-05 - 1.82E-05 0.00E+00 |  0.00E-+00
OTHER '

Hydrogen-3 (Tritium)

CURIES

2.07E+01

1.43E+01

0.00E+00

0.00E+00

TOTAL FOR PERIOD

CURIES

2.07E+01

1.43E+01

0.00E+00

49

0.00E+00



- RADIOACTIVE EFFLUENT RELEASE REPORT 2009

SOUTHTEXAS %’?ﬁ.ﬁffé | '
'STPNUCLEAR OPERATING COMPANY o
Unit 1 plus 2 Total

REPORT CATEGORY: ANNUAL AIRBORNE GROUND LEVEL RELEASES
TOTALS FOR EACH NUCLIDE RELEASED FOR

“ALL OF 2009 -
.

NUCLIDES UNITS UNIT 1 UNIT2 - TOTAL
RELEASED 2009 2009 2009

| FISSION GASES

| Argon-41 . 9.12E-01 1.15E+00 2.07E+00
Xenon-133 CURIES | 2.96E+00 | :1.48E+00 4. A4E+00
Xenon-135 CURIES 1.63E-03 -0.00E+00 1.63E-03
TOTAL FOR PERIOD - 3.87E+00 6.50E+00
IODINES. '

| Todine-131 0.00E+00 < .11E-08
TOTAL FOR PERIOD | CURIES 0.00E+00 3.11E-08 |  3.11E-08
PARTICULATES '
Beryllium-7 CURIES |  1.54E-04 1.14E-04 2.68E-04
“Cobalt-58 CURIES | 4.77E-05 3.39E-06 5.11E-05
Cobalt-60 CURIES |  6.20E-06 0.00E+00 6.20E-06
Chromium-51- CURIES 6.55E-05 0.00E+00 6.55E-05
Iron-59 CURIES | 5.25E-07 - 0.00E+00 5.25E-07
Manganese-54 CURIES 2.52E-06 -0.00E+00 2.52E- 06 ‘
Niobium-95 'CURIES 5.36E-06 0.00E+00 5.36E-06 |
Selenium-75 CURIES 1.28E-08 7.98E-09 2.07E-08 | -

| Zinc-65 CURIES 1.70E-07 - 0.00E+00 1.70E-07 -
Zirconium-95 CURIES 3.24E-06 0.00E+00 3.24E-06

{ TOTAL FOR PERIOD 3<( -
OTHER
Hydrogen-3 (Tritium) | 1 29E+02
TOTAL FOR PERIOD | CURIES 6.65E+01 6.28E+01 1.29E+02.

. 4-10.




RADIOACTIVE EFFLUENT RELEASE REPORT 2009 . SOUTH TEXAS PROIECT

‘ o ' Liquid Effluents .

LIQUID EFFLUENTS



2009 SOUTH TEXAS PROJECT

. Liquid Effluents 0 v
'STP NUCLEAR OPERATING COMPANY - &
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

RADIOACTIVE EFFLUENT REL EASE REPORT

ALL LIQUID EFFLUENTS -
~ Unit: 1 =~
Starting : 1-Jan-2009 Endmg 30- Jun-2009
— : . , | EST.TOT
TYPE OF EFFLUENT UNITS QUARTER1 - QUARTER2 ERROR

'A. FISSION & ACTIVATION

PRODUCTS

1. TOTAL RELEASE (NOT

INCLUDING TRITIUM, GASES, - CURIES 2.825E-03 - 1.653E-03 10
ALPHA) ~
2. AVERAGE DILUTED : ' :
CONCENTRATION DURING uCi/mL 2.834E-09 1.323E-09 -
PERIOD N 5
3. PERCENT OF EC* LIMIT o B
(FRACTIONAL) % 5.254E-03 . 2.851E-03
B. TRITIUM
1. TOTAL RELEASE CURIES - 2,004E+02 3.616E+02 10
2. AVERAGE DILUTED
CONCENTRATION DURING uCi/mL 2.010E-04 2.894E-04
PERIOD . :
3. % OF LIMIT (1.00E-02 uC1/mL) % 2.010E+00

2.894E+00

C. DISSOLVED AND ENTRAINED
GASES

1. TOTAL RELEASE CURIES 6.172E-05 | 2.783E-04 10
2. AVERAGE DILUTED 4 B ‘
CONCENTRATION DURING ~uCi/mL . 6.191E-11 2.227E-10
PERIOD :
3. PERCENT OF LIMIT (2.00E-04 % 3 0‘9 6E-05

uCi/mL)

| D. GROSS ALPHA

RADIOACTIVITY

1. TOTAL RELEASE

CURIES

1.114E-04.

0.000E+00

0.000E+00 _

E. WASTE VOL RELEASED

1. TOTAL PRE-DILUTION VOLUME LITERS 4.858E+06  3.441E+06 1
2. BATCH PRE-DILUTION VOLUME LITERS 6.632E+05 6.134E+05 1
FVOLUNE OF DILUTIONWATER | 1 ITERS 9.920E+08 1.246E+09 10

*EC= Effluent Concentration

**<“Volume of dilution water used” means the volume of water cm:ulated through the main condenser during the
actual time of release. Liquid effluent releases ultimately dilute into the volume of the onsite main cooling reservoir
and then into offsite water bodies as described in Section 2, subsection Radiological impact on Man of this report.




2009

SOUTH TEXAS PROJECT

RADIOACTIVE EFFLUEN;I’ RELEASE REPORT

Liquid Effluents

STP NUCLEAR OPERATING COMPANY
Unit 1

REPORT CATEGORY: SEMIANNUAL LIQUID CONTINUOUS AND BATCH
RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.
TYPE OF ACTIVITY: ALL RADIONUCLIDES

REPORTING PERIOD: QUARTER # 1 AND QUARTER # 2 YEAR 2009

BATCH RELEASES

CONTINUOUS RELEASES
NUCLIDES ' : .
RELEASED UNITS | QUARTER1 | QUARTER 2 QUARTER 1 | QUARTER 2
ALL NUCLIDES
Arsenic-76 CURIES 0.00E+00 0.00E+00 0. 00E+OO 0.00E+00
Cobalt-57 - CURIES 0.00E+00 0.00E+00 0.00E+00 7.89E-07
Cobalt-58 CURIES 0.00E+00 0.00E+00 2.22E-04 1.60E-04
Cobalt-60 - CURIES 0.00E+00 0.00E+00 1.25E-03 7.13E-04
Chromium-51 CURIES 0.00E+00 0.00E-+00 0.00E+00 - 0.00E+00
Cesium-134 CURIES 0.00E+00 0.00E+00 0.00E+00 2.81E-06
Cesium-137 CURIES 0.00E+00 0.00E+00 5.97E-05 - 9.51E-05
Iron-55 CURIES 0.00E+00 0.00E+00 2.93E-04 4.73E-04
Iron-59 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium CURIES 1.77E-01 1.27E-01 2.00E+02 3.61E+02
Krypton-85 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese-54 CURIES 0.00E+00 0.00E+00 6.79E-04 8.75E-05
Niobium-95 CURIES 0.00E+00 0.00E+00 6.09E-06 0.00E+00
Antimony-122 CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Antimony-124 CURIES 0.00E+00 0.00E+00 0.00E+00 5.53E-06 .
Antimony-125 CURIES 0.00E+00 0.00E+00 3.16E-04 1.17E-04
Antimony-126 CURIES 0.00E+00 -0.00E+00 0.00E+00 0.00E+00
Tin-117M CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Technetium-99M CURIES 0.00E+00 0.00E+00 0.00E+00 ~ 0.00E+00
Tellurium-125M CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tellurium-129M CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-131M CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-133 CURIES | - 0.00E+00 +0.00E+00 6.17E-05 2.78E-04
Xenon-133M CURIES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-135 - CURIES 0.00E+00 _0.00E+00 0.00E+00 0.00E+00
Zirconium-95 CURIES | - 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES 1.77E-01 1.27E-01 2.00E+02 3.61E+02
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2009

SOUTH TEXAS PROJECT

RADIQACTIVE EFFLUENT REL EASE REPORT

STP NUCLEAR OPERATING. COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

Liquid Effluents

ALL LIQUID EFFLUENTS
' Unit: 1 _
Starting : 1-Jul-2009  Ending : 31-Dec-2009
‘ 2D | EST. TOT
TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 ERROR

A.FISSION & ACTIVATION
PRODUCTS

1. TOTAL RELEASE (NOT
INCLUDING TRITIUM,
GASES, ALPHA)

CURIES

'3.227E-03

7.057E-03

10

2. AVERAGE DILUTED -
CONCENTRATION DURING
PERIOD

uCi/mL

1.214E-09 -

2.593E-09

3. PERCENT OF EC* LIMIT
(FRACTIONAL)

%

B. TRITIUM

1.892E-03

1. TOTAL RELEASE

CURIES

2.328E-03

1.320E+02

2. AVERAGE DILUTED

uCi/mL

2.760E-04

7.336E+02

CONCENTRATION DURING 4.851E-05
PERIOD . .
3. % OF LIMIT (1.00E-02 uCi/mL) % 2.760E+00 4.851E-01

C. DISSOLVED AND ENTRAINED
GASES

1. TOTAL RELEASE

CURIES

" 6.882E-04

10

2. AVERAGE DILUTED
CONCENTRATION DURING
- PERIOD

uCi/mL

2.343E-03

8.815E-10

2.529E-10

3. PERCENT OF LIMIT (2.00E-04
uCi/mL)

%

D. GROSS ALPHA
RADIQACTIVITY

4.407E-04

1. TOTAL RELEASE

E. WASTE VOL RELEASED

1.265E-04

1. TOTAL PRE-DILUTION v — —
VOLUME LITERS 4.010E+06 4.124E+06 , 1
2. BATCH PRE-DILUTION - ~
VOLUME LITERS 1.344E+06 1.450E+06 1
[ F VOLUME OF DILUTION ‘ v . ‘
WATER USED** LITERS 2.654E+09» 2.717E+09 10

*EC= Effluent Concentration

**“Volume of dilution water used” means the volume of water circulated through the main condenser during the
actual time of release. Liquid effluent releases ultimately diluté into the volume of the onsite main cooling reservoir
and then into offsite water bodies as described in Section 2, subsection Radiological Impact on Man of this report.




SOUTH TEXAS PROJECT

RADIOACTIVE EFFLUENT RELEASE REPORT 2009

Liquid Effluents

STP NUCLEAR OPERATING COMPANY

Unit 1
REPORT CATEGORY: SEMIANNUAL LIQUID CONTINUOUS AND BATCH
: RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.
TYPE OF ACTIVITY: ALL RADIONUCLIDES :
REPORTING PERIOD: QUARTER # 3 AND QUARTER # 4 YEAR 2009
CONTINUOUS RELEASES BATCH RELEASES
NUCLIDES | | '
RELEASED UNITS | QUARTER3 | QUARTER 4 | QUARTER 3 | QUARTER 4
ALL NUCLIDES . a
Arsenic-76 CURIES 0.00E-+00 0.00E+00 0.00E+00 5.63E-06
Cobalt-57 CURIES 0.00E+00 0.00E+00 7.58E-06 0.00E+00
Cobalt-58 CURIES | 0.00E+00 0.00E+00 1.38E-04 7.84E-04
Cobalt-60 CURIES 0.00E+00 0.00E+00 1.00E-03 1.10E-03
Chromium-51 CURIES 0.00E+00 0.00E+00 0.00E+00 " 8.96E-04
Cesium-134 CURIES 0.00E+00 0.00E+00 5.16E-06 0.00E+00
Cesium-137 CURIES | 0.00E+00 | 0.00E+00 1.06E-04 5.56E-05
Tron-55 CURIES 0.00E+00 0.00E-+00 1.06E-03 1.89E-03
Tron-59 CURIES 0.00E+00 0.00E-+00 0.00E+00 6.11E-06
Tritium CURIES 6.68E-02 2.46E-02 7 34E-+02 1.32E+02
Krypton-85 CURIES 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00
Manganese-54 CURIES 0.00E+00 0.00E-+00 6.17E-05 1.69E-04
Niobium-95 CURIES 0.00E+00 0.00E+00 0.00E+00 3.53E-05
Antimony-122 CURIES 0.00E+00 0.00E+00 0.00E+00 1.67E-04
Antimony-124 CURIES 0.00E+00 0.00E+00 0.00E+00 4.99E-04
Antimony-125 CURIES 0.00E+00 0.00E-+00 2.38E-04 1.20E-03
Antimony-126 CURIES 0.00E+00 0.00E+00 0.00E+00 1.04E-05
Tin-117M CURIES 0.00E-+00 0.00E+00 ~0.00E+00 3.14E-05
Technetium-99M CURIES 0.00E+00 0.00E+00 5.68E-06 0.00E+00
Tellurium-125M CURIES 0.00E+00 0.00E+00 6.02E-04 1.76E-04
Tellurium-129M CURIES 0.00E+00 0.00E+00 0.00E+00 3.62E-05
Xenon-131M CURIES 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
Xenon-133 CURIES 0.00E+00 0.00E+00 2.29E-03 6.88E-04
Xenon-133M CURIES 0.00E+00 0.00E+00 3.04E-05 0.00E-+00
Xenon-135 CURIES 0.00E+00 0.00E+00 | - 2.69E-05 0.00E-+00
Zirconium-95 CURIES 0.00E-+00 0.00E+00 0.00E+00 3.74E-06
TOTAL FOR PERIOD | CURIES 6.68E-02 2.46E-02 7.34E+02 1.32E+02

5-5




RADIOACTIVE EFFLUENT REI EASE REPORT 2009

SOUTH TEXAS PROJECT

STP NUCLEAR' OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

Liquid Eﬂ'luen_ts ‘

ALL LIQUID EFFLUENTS
Unit: 2
Starting : 1 Jan-2009 Endmg 30- Jun 2009
: , _ EST. TOT
TYPE OF EFFLUENT UNITS QUARTER 1 " QUARTER2 ' | ERROR
. ‘ ‘ : LYA

A.FISSION & ACTIVATION
~_PRODUCTS

1. TOTAL RELEASE (NOT
INCLUDING TRITIUM,
GASES, ALPHA)

CURIES

=

1.254E-03

2.624E-03 -

10

2. AVERAGE DILUTED
CONCENTRATION DURING
PERIOD

uCi/mL

1.927E-09

1.909E-09

3. PERCENT OF EC* LIMIT
(FRACTIONAL)

%

B. TRITIUM

2. 933E 03

1‘670E+01

3.791E-03

2.826E+01.

1. TOTAL RELEASE CURIES 10
2. AVERAGE DILUTED _ B

CONCENTRATION DURING uCi/mL 2.566E-05 - . 2.056E-05

PERIOD . _
3. % OF LIMIT (1.00E-02 uCi/mL) %, 2.566E-01 "2.056E-01

C. DISSOLVED AND ENTRAINED I

GASES

1. TOTAL RELEASE

CURIES

0.000E+00

3.077E-06 _

2. AVERAGE DILUTED
CONCENTRATION DURING
PERIOD

' uCi/mL

0.000E+00

2.238E-12

| 3. PERCENT OF LIMIT (2.00E-04
uCi/mL)

%

0.000E+00

D. GROSS ALPHA
RADIOACTIVITY

1. TOTAL RELEASE

CURIES.

E. WASTE VOL RELEASED‘

1. TOTAL PRE-DILUTION
VOLUME

LITERS

2.829E+06

: 1.119E—06 '

0.000E+00°

2.760E+06

2. BATCH PRE-DILUTION
VOLUME

LITERS

4.545E+05

- 7.252E+05

F. VOLUME OF DILUTION
WATER USED**

LITERS

6.480E+08

1.372E+09

10

*EC= Effluent Concentration

**<Volume of dilution water used” means the volume of water circulated through the main condenser during the
actual time of release. Liquid effluent releases ultimately dilute into the volume of the onsite main cooling reservoir
and then into offsite water bodies as described in Section 2, subsection Radiological Impact on Man of this report.




RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROJECT - -

Liquid Effluents

STP NUCLEAR OPERATING COMPANY
e Unit 2

REPORT CATEGORY: SEN[IANNUAL LIQUID CONTINUOUS AND BATCH

RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.

TYPE OF ACTIVITY: ALL RADIONUCLIDES o
REPORTING PERIOD: QUARTER # 1 AND QUARTER # 2 YEAR 2009

CONTINUOUS RELEASES BATCH RELEASES
NUCLIDES UNITS | QUARTER1 | QUARTER 2 | QUARTER 1 | QUARTER 2
RELEASED ~ i
ALL NUCLIDES ; & i i o g S
Arsenic-76 CURIES | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Cobalt-57 .. CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cobalt-38 CURIES | 0.00E+00 0.00E+00 3.836-05 3.45E-04
Cobalt-60 CURIES | 0.00E100 0.00E+00 5.245-04 3.756-04
Chromium-51 CURIES | 0.00E100 | 0.00E+00 0.00E+00 0.00E+00
Cesium-134 CURIES | 0.00E+00 0.00E100 0.00E+00 1.26E-04
Cesium-137 CURIES | 0.00E+00 0.00E+00 - | _0.00E+00 1.74E-04
Tron-55 CURIES | 0.00E+00 0.00E+00 3.70E-04 | 2.02B-04
Tron-59 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium CURIES | 7.69E:02 |  1.45E-01 1.66E+01 2.81E+01
Krypton-85 CURIES | 0.00E100 0.00E-+00 0.00E100 | 0.00E+00
Manganese-54 CURIES | 0.00E100 0.00E+00 0.00E+00 2.20E-04
Niobium-95 CURIES | 0.00E100 0.00E+00 0.00E+00 0.00E+00
Antimony-122 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
[ Antimony-124 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Antimony-125 CURIES | 0.00E+00 0.00E+00 3.215-04 2.18E-04
Antimony-126 CURIES | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Tin-117M CURIES | 0.00E+00 0.00E+00 0.00E+00 5.90E-06
Technetium-99M CURIES | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Tellurium-125M CURIES | 0.00E100 | . 0.00E+00 0.00E+00 9.58E-04
Tellurium-129M CURIES | __ 0.00E+00 0.00E+00 0.00E100 |  0.00E+00
Xenon-131M CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-133 CURIES | 0.00E+00 0.00E+00 0.00E+00 3.08E-06
Xenon-133M CURIES | 0.00E+00 0.00E100 | 0.00E+00 0.00E+00
Xenon-135 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zirconium-95 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD | CURIES | 7.69E-02 145601 |- 1.66E+01 2.81E+01
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SOUTH TEXAS PROJECT -

STP NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS

Unit: 2 .
Starting : 1-Jul-2009 Ending : 31-Dec-2009

Liquid Effluents .

TYPE OF EFFLUENT

UNITS

A.FISSION & ACTIVATION
PRODUCTS

' QUARTER 3

N

- QUARTER 4

1. TOTAL RELEASE (NOT
INCLUDING TRITIUM,
GASES, ALPHA)

CURIES

- 1.879E-03

2.372E-03

 ERROR

EST. TOT

2. AVERAGE DILUTED
CONCENTRATION DURING
PERIOD

uCi/mL ‘_

1.825E-09

1.736E-09

3. PERCENT OF EC* LIMIT
(FRACTIONAL)

B. TRITIUM

1. TOTAL RELEASE

CURIES

2.873E-03

3.427E+02

8.946E-04

5.290E+02

2. AVERAGE DILUTED

CONCENTRATION DURING -uCi/mL 3.328E-04 3.872E-04
PERIOD
3. % OF LIMIT (1.00E-02 uCi/mL) % ~ 3.328E+00 3.872E+00

C. DISSOLVED AND ENTRAINED
GASES'

SRS e b

1. TOTAL RELEASE" CURIES 9.609E-05 2.519E-02 10
2. AVERAGE DILUTED B :

CONCENTRATION DURING uCi/mL 9.330E-11 1.844E-08

PERIOD
3. Pfgi/crng OF LIMIT (2.00E-04 % 4.665E-05 9.218E-03
D. GROSS ALPHA T e

" RADIOACTIVITY

1. TOTAL RELEASE

0.000E-+00

E. WASTE VOL RELEASED

1. TOTAL PRE-DILUTION

'LITERS

3.317E+06

g8 R

VOLUME 2.866E+06 1
2. BATCH PRE-DILUTION .

ol LITERS. | 5.671E+05 7.610E+05 1
F. VOLUME OF DILUTION LITERS »l 027E+09 10

WATER USED**

*EC= Effluent Concentration

1.363E+09

**“Volume of dilution water used” means the volume of water circulated through the main condenser during the
actual time of release. Liquid effluent releases ultimately dilute into the volume of the onsite main cooling reservoir

and then into offsite water bodies as described in Section 2, subsection Radiological Impact on Man of this report.
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Liquid Effluents

STP NUCLEAR OPERATING COMPANY
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Unit 2
REPORT CATEGORY: SEMIANNUAL LIQUID CONTINUOUS AND BATCH
RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.
TYPE OF ACTIVITY: ALL RADIONUCLIDES
REPORTING PERIOD: QUARTER # 3 AND QUARTER # 4 YEAR 2009
CONTINUOUS RELEASES BATCH RELEASES
| NUCLIDES UNITS | QUARTER 3 | QUARTER 4 | QUARTER 3 | QUARTER 4
| RELEASED » -
ALL NUCLIDES e e % i
Arsenic-76 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cobalt-57 CURIES |- 0.00E+00 0.005+00 0.00E+00 0.00E+00
Cobalt-58 CURIES | 0.00E+00 0.00E+00 4.99E-05 4.88E-06
Cobalt-60 CURIES | 0.00E+00 0.00E+00 4.78E-04 1.915-04
Chromium-51 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cesium-134 CURIES | 0.00E+00 0.00E+00 265605 | 0.00E+00
Cesium-137 CURIES | 0.00E+00 0.00E+00 7.15E-05 3.665-06
Tron-55 CURIES | 0.00E+00 0.00E+00 3.85E-04 7.66E-04
Tron-59 CURIES | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Tritium CURIES | _1.77B-01 | 420E.02 | 3.43E+02 5205102
Krypton-85 CURIES | 0.00E+00 0.00E+00 0.00E+00 6 245-03
Manganese-54 CURIES | 0.00E+00 0.00E+00 7.99E-05 0.00E100
Niobium-05 CURIES | _0.00E+00 ~ | 0.00E+00 0.00E+00 0.00E+00
Antimony-122 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Antimony-124 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Antimony-125 CURIES | 0.00E+00 | ~0.00E+00 7.86E-04 1.40E-03
Antimony-126 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E-00
Tin-117M CURIES | 0.00E+00 0.00E+00 151506 | 4.09E-06
Technetium-99M CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tellurium-125M CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tellurium-120M CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-131M CURIES | 0.00E+00 - | 0.00E+00 0.00E+00 1.56E-03
Xenon-133 CURIES | 0.00B+00 - | - 0.00E+00 9.61E-05 1.74E-02
Xenon-133M CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xenon-135 CURIES | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zirconium-95 CURIES | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
TOTAL FOR PERIOD | CURIES | 1.77E-01 | 4.29E-02 3.436402 5 20E+02




RADIOACTIVE EFFLUENT RELEASE REPORT 2009 - SOUTH TEXAS PROJECT

'Liquid Effluents ‘

STP NUCLEAR OPERATING COMPANY

Unit 1 plus 2 Total
REPORT CATEGORY: ANNUAL LIQUID RELEASES. TOTALS FOR EACH
- NUCLIDE RELEASED. FOR ALL OF 2009

NUCLIDES UNIT 1 UNIT 2 TOTAL

RELEASED UNITS 2000 | 2009 2009
ALL NUCLIDES e
Arsenic-76 : : 0.00E+00 .63E-06
Cobalt-57 . | CURIES '8.37E-06 0.00E-+00 8.37E-06
Cobalt-58 , 'CURIES 1.30E-03 4.38E-04 1.74E-03
Cobalt-60 CURIES 4.06E-03 1.57E-03 | 5.63E-03
Chromium-51 CURIES 8.96E-04 0.00E+00 | 8.96E-04 -
Cesium-134 . | CURIES | - 7.97E-06 1.53E-04 1.60E-04-
Cesium-137 CURIES 3.16E-04 ° 2.49E-04 - 5.66E-04"
Iron-55 CURIES 3.72E-03 1.72E-03 5.44E-03
Iron-59 CURIES 6.11E-06 0.00E+00 6.11E-06
Tritium CURIES 1.43E+03 9.17E+02 2.34E+03 ‘
Krypton-85 CURIES 0.00E-+00 6.24E-03 6.24E-03
Manganese-54 ' CURIES 9.97E-04 ~ 3.00E-04 1.30E-03
Niobium-95 CURIES 4.14E-05 0.00E+00 4.14E-05
Antimony-122 CURIES 1.67E-04 0.00E+00 1.67E-04
Antimony-124 ' CURIES .5.05E-04 | 0.00E+00 5.05E-04
Antimony-125 CURIES 1.87E-03 2.73E-03 4.60E-03
Antimony-126 CURIES . 1.04E-05 0.00E+00 1.04E-05

| Tin-117M CURIES | .. 3.14E-05 1.15E-05 4.29E-05
Technetium-99M CURIES 5.68E-06 0.00E+00 5.68E-06
Tellurium-125M CURIES 7.78E-04 9.58E-04 1.74E-03 -
Tellurium-129M CURIES 3.62E-05 0.00E+00 3.62E-05
Xenon-131M CURIES 0.00E+00 1.56E-03 1.56E-03 -
Xenon-133 CURIES 3.32E-03 1.75E-02 2.08E-02 -
Xenon-133M CURIES 3.04E-05 0.00E~+00 3.04E-05

| Xenon-135 CURIES 2.69E-05 0.00E+00 2.69E-05
Zirconium-95 CURIES 3.74E-06 0.00E-+00 3.74E-06 -
TOTAL FOR PERIOD | CURIES 1.43E+03 9.17E+02 2.34E+03
TOTAL Noble Gases | CURIES 3.38E-03 2.53E-02 2.87E-02
TOTAL Excluding
Tritium & Noble Gases | CURIES 1.48E-02 8.13E-03 2.29E-02
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- _SOUTH TEXAS PROJECT

'RADIOQACTIVE EFFLUENT RELEASE REPORT ‘ 2009

" Solid Waste and Irradiated Fuel Shipments '

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel

1. Type of Waste Unitsy  12-Month " 12-Month Est. Total Error, %
‘ : Period Shipped | Period Buried
a. Spent resins, filter sludges, m’ 9.48E+00 1.16E+01 -1.00E+00 | 1.00E+00
evapoi-ator bottoms, etc_( Ci 1.82E+01 1.82E+01 -5.00E+01 1.00E+02
b. Dry compressible waste, m’ 5.45E+02 1.17E402 -1.00E+00 | 1.00E+00
contaminated equip., etc. Ci 6.18E-01 .3.16E-01 -6.60E+01 | 2.00E+02
c. Irradiated components, control m> 0.00E+00 0.00E+00 N/A ‘ N/A
rods, etc. Ci 0.00E+00 0.00E+00 ‘
d. Other (low level secondary resin, | m° | | 11E+02 1L11IE+02 - | -1.00E+00 | 1.00E+00
sludge, oil and oily sludge). Ci 5.31E-01 - 0.00E+00 -5.00E+01 | 1.00E+02 ,
2. Estimate of major nuclide composition (by type of waste) ) '
a. Spent resins, filters, evaporator bottoms, etc. ,
Nickel-63 % 6.71 E+01.
Iron-55 % 1.48 E+01 N
Cobalt-60 % - 8.90 E+00
Hydrogen-3 % 7.30 E+00
Cesium-137 % 7.00 E-01
Manganese-54 % 6.00 E-01
Antimony-125 % 1.00 E-01
Cesium-134 % 1.00 E-01
Cobalt-58 % 1.00 E-01
b. Dry compressible waste, contaminated equip., etc.
Iron-55 % 2.49 E+01
Cobalt-60 % - 2.06 E+01
Cobalt-58 % 1.80 E+01
Nickel-63 % 1.39 E+01
Chromium-51 % .9.30 E+00
Cesium-137 % . 5.40 E+00
Cerium-144 % 1.00 E+00
Niobium-95 % 9.00 E-01
Zirconium-95 % 6.00 E-01
Antimony-124 % 6.00 E-01
Cobalt-57 % - 3.00 E-01
Iron-59 % 3.00 E-01
c. N/A N/A N/A
d. Other (secondary resins, sludges and oily waste)
Tritium % 9.78 E+01
Cobalt-60' % 1.00 E+00
Cesium-134 % 1.00 E-01
Cesium-137 - % 1.10 E+00
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RADIOACTIVE EFFLUENT RELEASE REPORT 2009 . ' SOUTH TEXAS PROJECT

‘ » Solid Waste and Irradiated Fuel Shipments
3. Solid Waste Disposition: »
Number of Shipments : Mode of Destination
: - Transportation
11 Truck Energy Solutions - Duratek Services
) ’ 1560 Bear Creek Road
Oak Ridge, TN 37830
2 Truck o " Energy Solutions — Clive Disposal Facility
: Interstate 80, Exit 49
Clive, UT 84029 -

4. Class of Solid Waste:
A

5. Type of Containers Used for Shipment:
General Design, High-Integrity Containers, Type A casks.

6. Solidifying Agent:
N/A

' B. IRRADIATED FUEL SHIPMENTS (Disposal)
~ No shipments made during this period.
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RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROJECT
’ Dose Accumulations

STP NUCLEAR OPERATING COMPANY
SUMMARY OF MAXIMUM INDIVIDUAL DOSES
Unit: 1
TOTAL ACCUMULATION FOR PERIODS:

~for LIQUID, GASEOUS AND AIR
Starting: 1-Jan-2009 Ending: 31-Dec-2009

LIMIT
ESTIMATED LOCATION % OF
EFFLUENT Apglilg:gw DOSE GﬁggP DIST DIR APPLICABLE (“:)’rad
(mrem) (m) (TOWARD) LIMIT o

LIQUID L%Tl;% 8.19E-03 ADULT RECEPTOR 3¢ 2.73E-01 3.0 .
N
. LIQUID GI-TRACT 8.25E-03 ADULT RECEPTOR 3® 8.25E-02 10.0

NOBLE GAS AIR DOSE 4.44E-04 . 1720m NW 4.44E-03 10.0
(gamma-mrad)

NOBLE GAS AIR DOSE 2.35E-04 1720m NW 1.18E-03 20.0
(beta-mrad

NOBLE GAS 2.93E-04 ALL® 1720m NW 5.86E-03 5.0

BODY
NOBLE GAS TOTAL 3.97E-05 ALL® 7200m NW 7.94E-04 5.0
BODY_
NOBLE GAS . SKIN 4.91E-04 ALLD 1720m NW 3.27E-03 15.0
NOBLE GAS SKIN 6.63E-05 ~ALL? 7200m NW 4.42E-04 15.0
IODINE, - - :
PARTICULATES GI-TRACT 8.17E-03 CHILD® 1540m NNW 5.45E-02 15.0
. & TRITIUM :
I0DINE, 4
PARTICULATES GI-TRACT 2.36E-03 CHILD® 4000m WSW 1.57E-02 15.0
& TRITIUM - :
SUMMARY OF POPULATION DOSES FOR 2009
ESTIMATED
EFFLUENT APPLICABLE ORGAN | POPULATION DOSE AVERAGE DOSE TO
POPULATION (rem per person)
. (person-rem) :
LIQUID TOTAL BODY 5.95E-04 1.24E-07
GASEOUS TOTAL BODY 1.10E-02 1.19E-09
NOTES:

®Doses were calculated for HYPOTHETICAL receptors at the site boundary.

®Highest dose for nearest individual or receptor. This individual is assumed to reside at this location.

® Calculation based on a population of 303,500 for shore line exposure and for salt water invertebrate ingestion and 3,800 for salt water sport fish
ingestion. )

 Calculation based on a population of 299,000 within fifty (50) miles of South Texas Project Electric Generating Station.

®'Receptor 3 is an individual ingesting fresh water sport fish and receiving shoreline exposure from the Little Robbins Slough Area.

’.




RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROJECT

Dose Accumulations
‘ ‘ | STP NUCLEAR OPERATING COMPANY
SUMMARY OF MAXIMUM INDIVIDUAL DOSES
_ Unit: 2
TOTAL ACCUMULATION FOR PERIODS
for LIQUID, GASEOUS, AND AIR

Starting: 1-Jan-2009 Ending: 31-Dec-2009
ESTIMATED T TOCATION % OF TIhaT
EFFLUENT Apgll‘ggﬁgw DOSE AGE GROUP DISTDIR | 4 pp| 1cABL (“;’rad

. (m) :
(mrem) (TOWARD) E LIMIT

) | . gl TQTAL” RECEfToRM e =
- LIQUID BODY 5.26E-03 ADULT 36 7 1.75E-01- 3.0
LIQUID - GI-TRACT 5.28E-03 ADULT REC?;TOR 5.28E-02 10.0
. R T e = T T S —
NOBLE GAS AIR DOSE 3.24E-04 1540m NNW 3.24E-03 . 10.0
(gamma-mrad)
AIR DOSE

NOBLE GAS 1.70E-04 1540m NNW . 8.50E-04 20.0

NOBLE GAS 1540m NNW 4.28E-03 5.0

4000m WSW 1.40E-03 5.0
R E

58E 04

NOBLE GAS 3 ALLY 1540m NNW 2.39E-03 15.0
NOBLE GAS 1.15E-04 ALL® 4000m WSW 7.67E-04 15.0
JODINE, .
PARTICULATES GI-TRACT 8.63E-03 CHILD® 1540m NNW 5.75E-02 |. 150
& TRITIUM .
IODINE, - -
PARTICULATES LUNG 2.27E-03 CHILD® 4000m WSW 1.51E-02 15.0
.- & TRITIUM :
SUMMARY OF POPULATION DOSES FOR 2009
ESTIMATED
EFFLUENT APPLICABLE ORGAN | POPULATION DOSE AVERAGE DOSE TO
. POPULATION (rem per person)
(person-rem)
LIQUID TOTAL BODY 3.66E-04 7.94E-08
GASEOUS . TOTAL BODY 1.09E-02 1.12E-09
NOTES: ' ’

MDoses were calculated for HYPOTHETICAL receptors at the site boundary.

@Highest dose for nearest individual or receptor. This individual is assumed to reside at thls location.

® Calculation based on a population of 303,500 for shore line exposure and.for salt water invertebrate ingestion and 3,800 for salt water sport fish
ingestion.

“ Calculation based on a population of 299,000 within fifty (50) miles of South Texas Project Electric Generating Station.

G)Receptor 3 is an individual ingesting fresh water sport fish and receiving shoreline exposure from the Little Robbins Slough Area.
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RADIOACTIVE EFFLUENT RELEASE REPORT 2009 SOUTH TEXAS PROIJECT
Dose Accumulations

: STP NUCLEAR OPERATING COMPANY ‘
' SUMMARY OF MAXIMUM INDIVIDUAL DOSES
Unit: 1 PLUS 2 |
‘TOTAL ACCUMULATION FOR PERIODS:
for LIQUID, GASEOUS, AND AIR ,
Starting: 1-Jan-2009 Ending: 31-Dec-2009

UNIT1 . UNIT 2 . , , v
| APPLICABLE | ESTIMATED | ESTIMATED | LOTAL 1+2 _AGE - LOCATION
EFFLUENT ORGAN DOSE DOSE ESTIMATED GROUP DIST DIR
(sriremn DOSE (mrem) (m) (TOWARD)

R

LIQUID g%g% 8.19E-03 5.26E-03 . 1.35E-02 - ADULT - | RECEPTOR 3©®

ADULT RECEPTOR 3®

AIRDOSE |4 44k 04 3.24E-04 7.68E-04 1720m NW
(gamma-mrad) -
AIR DOSE 1720m NW

ALLY 1720m NW

NOBLE GAS
NOBLE GAS
NOBLE GAS

4000m WSW

ALL® 1720m NW
T 4000m wsw

IODINE, ‘ . -
PARTICULATES 3 8.63E-03 1.68E-02 CHILD® 1540m NNW
& TRITIUM GI TRACT
IODINE, » - . ‘
PARTICULATES 2.36E-03 | 2.27E-03 © 4.63E-03 | CHILD® 4000m WSW
& TRITIUM- GI TRACT ' : -
IODINE, TOTAL ‘ ~
PARTICULATES BODY 1.82E-03 1.75E-03 3.57E-03 : ADULT® 4000m WSW
& TRITIUM , ‘ ; : '
SUMMARY OF POPULATION DOSES FOR 2009
- ETS%@‘&E% TOTAL 1+2 AVERAGE DOSE
EFFLUENT APPLICABLE ORGAN | POPULATION DOSE - TO POPULATION (rem per
. person) .
: (person-rem)
LIQUID TOTAL BODY ' 9.62E-04 2.03E-07
GASEOUS TOTAL BODY 2.19E-02 2.31E-09
NOTES: ' '

DDoses were calculated for HYPOTHETICAL receptors at the site boundary.
@Highest dose for nearest individual or receptor. This individual is assumed to reside at this location.

@ Calculation based on a population of 303,500 for shore line exposure and for salt water invertebrate ingestion and 3,800 for salt water sport fish
. ingestion. ' .

“ Calculation based on a population of 299,000 within fifty (50) miles of South Texas Project Electric Generating Station.
®Receptor 3 is an individual ingesting fresh water sport fish and receiving shoreline exposure from the Little Robbins Slough Area.
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SOUTH TEXAS PROJECT . '

RADIOACTIVE EFFLUENT RELEASE REPORT

Results of Direct Radmtlon Measurements

STP NUCLEAR OPERATING COMPANY
° Onsite Direct Radiation Measurements .
REPORT CATEGORY THERMOLUMINESCENT DOSIMETER MONITORING .
STATIONS QUARTERLY RESULTS F OR 2009 TABLE 8-1

82

MONITORING

STATION | QUARTER QUARTER QUARTER QUARTER AVERAG_E AVERAGE

NUMBER (Noted 1 2 3 4 RATE NET RATE

on Figure 8-1) : ‘ -

milliroentgen | milliroentgen | milliroentgen | milliroentgen | milliroentgen | milliroentgen

UNITS ‘ : er quarter ser hour

PROTECTED

AREA
1 - 0.
2 13 - 12.1 12.8 13.75 129 0.0
3 . 13.7 - 12.9 13.7 .. - . 143 “13.7 0.0
4 - 13.8 12.8 132 ) . 155 13.8 . 0.0.
5 . 14 124 13.7 . 183 14.6 - 0.0
6 217.¢ 14.7 - 15 ~ 35.8 - 20.7 0.0024
7 143 143 . 15.7 C 421 21.6 - 0.0028-
8 13.8 13.5 14.5 i 23.7 16.4 0.0004
9 13.1 12.1 13.4 15.5 - 13.5 0.0
10 12.7 12.2 12.8 13.8 12.9° 0.0
11 12.5 12.2 12.3 13 12.5 0.0
12 13.1 12.6 12.3 13.7 12.9 0.0 -
13 i3.1 12.4 12.8 12.3 127 0.0
14 . 125 i2.1 12.3 12.9 12.5 0.0
15 . 13.95 12.9 12.9 14 13.4 0.0
16 13.2 12.5 12.8 13.4 13.0 0.0

| ONSITE STAGING

FACILITY

(OUTSIDE

STORAGE)
17 . 12 - 21.8 213 0.0027
18 11.8 " 387 40.6 '0.0115
19 17.4 19.5 0.0019
20 < 17 16.8 0006

ONSITE STAGING

FACILITY

(WAREHOUSE DL ,
21 ' 14 14.5 ~18.5 174 0.0009-
22 14.3 16.2 25.8 19.7 0.002 -
23 11.9 12.8 19.9 16.5 0.0005
24 66.6 0.0133

OLD STEAM

GENERATOR

STORAGE

FACILITY
25 .
26 16.2 16.7 16.3 . 16 2 0.0004
27 14.9 * ~ 152 14.4 0.0
28 13.2 * 16.6 144 0.0

i




RADIOACTIVE EFFLUENT RELEASE REPORT 2009 n ! SOUTH TEXAS PROJECT
‘ Results of Direct Radiation Measurements

‘Notes for Onsite Direct Radiation Measurements

Measurement Results
Individual values normalized to a 91 day quarter.

Only the calcium sulfate elements were used in these averages. -

34 quarter data for monitoring stations 27 and 28 was not available due to the loss of TLD instrumentation.

Average Net Rate:

Difference between the exposure rate in 2009 and the rate measured in 1986 due to natural background
(average rate - 154 mR background) /91 days / 24 hours per day

The 1986 background rate of 15.4 mR at the site boundary has been used to reflect the pre- operatlonal baseline
exposure rate for STP. Historically the exposure rates measured near the protected area fence have been lower
than the historical background at the site boundary. However, dosimeter stations 6 and 7 have at times exceeded

this background exposure rate at the site boundary due to radioactive waste processing activities on the south side

of Units 1 and 2. Temporary staging of the old reactor vessel head in the radioactive waste processing yard
beginning in the fall of 2009 elevated these two stations and station 8 above historical background.

Zero
Zero (0 or 0.00) indicate background levels |

Milliroentgen

Miliroentgen or mR is a unit of exposure for X-rays and gamma rays.
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ARE NUCLEAR TRAINING FACIITY 2 1r
Nen o soomsne PLANT fxighng B ORE. 2 AR
AREA 9 PARKING AREAS WEST OF AVENUE C v/
P
HOTE ASSIGNED PARKING WILL BE USED IN ALL AREAS WAREHOUSE 32 @({({({({««({ml
POT WATER
Pl
LANT GAS STG. RACKS
CPW
CAR BLDG.
WASH
B
AN N

.
i
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! 6 = :
S i 4
fat I/'/l// /1,
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Radioactive Release Effluent Report - RDRJFC South Texas Project

First Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 01/01/2009 00:00 To : 03/31/2009 23:00 ‘

PRIMARY TOWER




Radioactive Release Effluent Report - RDRJFCt South Texas Project
C First Quarter 2009 Joint Frequency Tables

Joint Frequency Table

‘ From : 01/01/2009 00:00 To : “03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS A

Wind Speed (1) (2) (3) (4) (5) (6 7 ] ®

WS e T T M TR T e por me

N 0 0 1 1 7 3 0 0 12  5.0% 15.6

NNE 0 0 6 2 0 0 0 0 8 3.3% 6.8

NE 0 0 4 2l o 0 0 0 6 2.5% 7.2

ENE 0 0 0 1 2 0 0 0 3 1.2% 13.1,

E 0 0 1 1 1 0 0 0 3 1.2% 10.7

ESE 0 0 0 5 10 0 "0 0 15  6.2% 13.5

SE 0 0 1 9 20 0 0 0 30 12.4% 13.1

SSE 0 0 3 2 25 9 0 0 39 16.2% 15.7

s 0 0 0 21 40 0 0 0 61 25.3% 13.3

‘ SsW 0 0 3 29 2 0 0 0 34 14.1% 10.4

sw 0 0 1 5/ 0 0 0 0 6 2.5 8.8

WSW 0 0 1 3 0 0 0 0 4 1.7% 8.2

- W 0 0 0 1 0 o 0 0 1  0.4% 8.3

WNW 0 0 0 6 1 0 0 0 7 2.9% 11.9

NW 0 1 o/ 0 2 0 0 ) 3 1.2% 11.2

NNW 0 0 0 0 6 1 2 0 9 3.7% 18.7

Total 0 1 21 88 116 13 2 ol 241
5oL 00%| 04%| 87%| 365% 481%| 54% 08%| 0.0%

Average speed forvthis table (MPH): 12.9
Hours in above table with variable direction : 0
Total number of CALMs : ' 4
Total number of Invalid hours : 3
Total number of Valid hours : 2157
Total number of hours for period : ‘ 2160
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Radioactive Release Effluent Report - RDRJFC - - ) a o South Texas Project

" First Quarter 2009 . : . Joint Frequency Tables

Joint Frequency Table

From : 01/01/2009 00:00. To : 03/31/2009 23:00 o . ‘

PRIMARY TOWER

STABILITY CLASS B

ey > A [ 142 |76 a6 |48 |26 326+ | coear wor - aue
Sector 235 |-75 | -125 |-185 |-245. 325 ota Total 2‘;2@

N of 0 11 3 6 o o o . 10 10.2% 12.9
NNE 0 0 2 3 A 0 0/ of 6 61 8.2
NE 0 0 o0 3 1 ol o 0 4 Td 1 112
ENE 0 0 0 1 0 o o 0 1 1.0%5 1l.1
E 0 0 3 1 1] 0 0 0 5 5.1% 8.3
ESE 0 0 0 2 4 0 0 0 6 6.1% 12.9
SE o o 5 8 6 0 o o 19 19.4% 11.0
SSE o o 2 5 8 2 0 o 17 17.3% 13.4
s 0 0 0 6 1 K 0 0 7 7.18 9.7
SsW 0 0 4 1 0 -0 -0 0 5 :5.1% 6.4)
sw 0 0 A 0 0 0 0 0 I 1.0%5 6.8
WSW ol o] o 0 0 o 0 o 0 0.05 0.0
W ol o 0 0 0 0 o o 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 .0 -0 .0.0% 0.0
NW 0 0 o 0 1 - 1] 0 0 2 3708 16.4
NNW o 0 1 4 7 2 1 o] 15 15.3% 15.1
Total 0 0 19 - 37 36 5 1 0 98
xor 0.0% 00%| 19.4% 37.8% 367%  51%| 10% 00%

Average speed for this table (MPH):. | oo 11.8

Hours in above table with variable direction = 0

Total number of CALMs : L 4

Total number of Invalid hours : ‘ 3

Total number of Valid hours : . 2157

Total number of hours for period : 2160




South Texas Project

Radioactive Release Effluent Report - RDRJFC v .
' ' First Quarter 2009 Joint Frequency Tables

Joint Frequency Table

. From : 01/01/2009 00:00  To': 03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS C .

waee (S (8 (8[R8 8 |8 8] s
Soctor 235 |-75 | -125 |-185 |-245 |-325 fotal ® of 2;2@
N- 0 0 1 4 9 1 0 0 15 14.2% 13.7
NNE 0 0 1 1 4 0 0 o 6 5.7% 11.2
NE 0 0 2 5 1 0 0 0 8 7.5% 9.2
ENE 0 0 3 3 0 of o 0 6 5.7%5 1.6
E 0 1 3 2 3 0 0 0 9 8.5% 8.8
" ESE 0 1 0 1 1 0 0 0 3 2.8% 9.3
SE 0 0 2 7 5 0 0 0 14 13.2% 11.1
SSE 0 0 1 2 6 1 0 0 10 9.4% 13.4
s 0 0 2 3 3 0 0 0 8 7.5% 11.2
‘ SSw 0 0 3 2 0 0 0 0 5 4.75 7.8
SW 0 0 1 2 0 0 0 o 3 2.8% 8.5
WSW o] 0] 0 1 0 0 0 0 1 0.9% 10.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0| 0 0 0 0 0.0% 0.0
NW 0 0 ‘0 0 1 0 0 0 1 0.9% 13.7
NNW. 0 0 1 9 7 0 "0 0. 17 16.0% 12.3]
Total 0 2 20 42 40 2 0 ‘o 106
oot 0.0%| 1.9%| 18.9%| 39.6%| 37.7%| 1.9% : 0.0%| 0.0%
Average speed for this table (MPH): Co11.1
Hours in above table with variable direction : 0
Total number of CALMs : 4
Total number of Invalid hours : 3
Total number of Valid hours : ' 2157
Total number of hours for period : 2160

-3
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Radioactive Release Effluent Report - RDRJFC . ) ' ‘ L South Texas Project
: First Quarter.2009 : Joint Frequency Tables

Joint Frequency Table

From : 01/01/2009 00:00 To : 03/31/2009 23:00 . , ‘

PRIMARY TOWER

STABILITY CLASS D

mFﬂ)sf’fed' C(;IL\)LM' .1(%)4 3%) 7(.13) 1(2.)6 1(2.)6 Z(Z.)B 3(2.)6+ .

Sector ’ 35 |75 |-125 |-185 |-245 |-325 T‘?tal s o5 gggéd
N 0 5 21 59 44 6 0 o 135 19.5% 11.5
"NNE 0 9 17 37 8 0 0 0 71 10.2% 8.3
NE 0 3 12 11 2 0 0 0 28  4.0% 1.5
ENE 0 3 7 9 1 0 0 of 20 2.9% 7.1
E 0 3 8 18 7 0 0 o 36 5.2% 9.4
ESE 0 3 6] . 13 15 0 0 0. 37 -5.3% 10.8
SE 0 6 13 24 25 0 0 0 68 . 9.8% 10.5
SSE 0 2 7 29 52 10 0 0] 100 14.4% 13.3
s 0 0 15 18 13 1 0 0 47  6.8% 10.2
- SSW 0 1 6 14 1 0 0 0 22 3.2% 8.9
sw 0 2 3 7 1 0 0 0 13 1.9% 7.9
WS 0 0 6 2 1 0 0 0 5 1.3% . 7.6
W 0 20 2 1 0| o 0 o 5 0.7%5 4.7
W 0 4 3 1 0 0 o o & 1.25 5.3
NW 0 3 8 6 5 0 0 0| 22 3.2% 8.4
NNW 0 5/ 8 28 27 4 o 0] 72 10.4% 11.6
Total 0 51 142 277 202 21 0 0} 693
?ogil 0.0%| . 7.4%| 205%| 40.0%| 29.1%| - 3.0%| 0.0%| - 0.0%

Average speed for this table (MPH): T 10.4
_Hours in above table with variable direction : 0
Total number of CALMs : 4
Total number of Invalid hours : 3
Total number of Valid hourg : 2157
Total number of hours for period : 2160

96



Radioactive Release Effluent Report - RDRJFC

South Texas Project

From :

First Quarter 2009

Joint Frequency Table

01/01/2009 00:00

"To

PRIMARY TOWER

03/31/2009 23:00

Joint Frequency Tables

STABILITY CLASSE
reene i F R I K N v B
Sector -35 | -75 | -125 |-185 |-245 |-325 otal % of é‘giéd
N 0| 4 21 10 7 0 0 0 42 6.4% 7.9
NNE 0 1 18 11 0 0 0 0 30 4.6% 6.7
NE 0 9 14 17 0 0 0 o7 40  6.1% 6.7
ENE 0 1 18 2 1 0 0 o 22 3.4% 5.6
£ 0 o 11 9 0 0 0 ol 29 4.4% 6.0
ESE 0 1 31 13 0 0 0 o 15 6.9% 7.2
SE 0 6 34 70 10 0 0 0| 120 18.3% 8.7
SSE 0 3 31 99 35 1 0 0| 169 25.8% 10.0
s 0 4 29 26 4 5 0 0 66 10.45 8.7
‘ ssw 0 3 15 4 0 0 0 0 22 3.4% 5.9
sw 0 0 6 4 0 0 0 0 10 1.5% 6.9
WSW 0 0 4 0 0 0 0 0 4 0.6 6.1
W 0 2 0 1 0 0 0 0 3 0.5% 5.2
WNW 0 4 6 1 0 0 0 0 11 1.7% 4.9
NW 0 1 6 5 0 0 0 0 12 1.8% 6.9
NNW 0 6 6 7 8 0 0 o 27 4.1s 8.7
Total 0 54| 250| 279 65 6 0 ol 654
Soor 1 00%| 83%| 382%| 427% 99%| 09%| 00%| 0.0%

Average speed for this table

Hours
Total
Total
Total
Total

(MPH) :

in above table with variable direction
number of CALMs i

number of Invalid hours

number of Valid hours

number of hours for period

9-7
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Radioactive Release Effluent Report - RDRJFC , South Texas Project

First Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 01/01/2009 00:00 To : 03/_31/200-9 23:00 ‘

PRIMARY TOWER

STABILITY CLASS F

weere (B 18[9 [0 5 (8 (% 8 | s

Sector 235 | -75 | -125 |-185 |-245 |-325 : otal ;Ogil Z\;Zéd
N 0 0 7 0 0 0 0 0 7 4.0% 5.7
NNE 0 1 14 5 0 0 0 0 20 11.3% 6.5
NE 0 4 4 0| 0 0 0 0 8 4.5% 3.4
ENE 0 8 12 1 0 0 0 0 21 11.9% 4.4
E 0 1 13 1 0 0 0 0 15  8.5% 5.2
ESE 0 1 19 0 0 0 0 0 20 11.3% 5.7
SE 0 2| 3 3 0 0 0 0 36 20.3% 6.1
SSE 0 0 6 3 0 0 0 0 9 5.1% 6.6
s 0 0 11 1 0 0 0 0 12  6.8% 5.9
SSW 0 0 9 0 0 0 0 0 9 5.1% - 5.8
SW 0 1 1 1 0 0 0 0 3 1.7% 5.3
WSW 0 0 .3 0 0 0 0 0 3 1.7% 6.3
W 0 2 0 0 0 0 0 0 2 1.1% 2.3
WNW 0 1 2 0 0 0 0 0 3 1.7% 4.6
NW 0 0 5 0 0 0 0 0 5  2.8% 5.2
NNW 0 2 2 0 0 0 0 0 4 2.3% 3.6
Total 0 23| 139 15 0 0 0 o| 177
Bor 00%| 13.0%| 785%| 85%| 00%| 0.0%| 00%| 0.0%

Average speed for this table (MPH): ‘ 5.5
Hours in above table with variable direction 0
Total number of CALMs 4
Total number of Invalid hours : 3
Total number of Valid hours : 2157
Total number of hours for period : 2160

9-8



Radioactive Release Effluent Report - RDRJFC

South Texas Project

‘ From :

Joint Frequency Tablé

First Quarter 2009

01/01/7/2009 00:00

To

PRIMARY TOWER

03/31/2009 23:00

Joint Frequency Tables

STABILITY CLASS G

et [T (8192 |9 8 |8 % |8 | s vor e
Sector -35 -75 -125 -18.5 -24.5 -325 Total Speéd
N 0 8 7 0 0 0 0 0 15 8.0% 3.5
NNE 0 14 11 0 0 0 0 0 25 13.3% 3.6

~~~~~ NE 2 13 15 0 0 0 0 0 30 16.0% 4.1

~ENE 0 11 17 1 0 0 0 0 29 15.4% 4.1
E 0 5 12 0 0 0 0 0 17 9.0% 4.0
ESE 0 9 5 0 0 0 0 0 14 7.4% 2.9

| SE 0 3 4 0 0 0 0 0 7 3.7% 3.8

| SSE 0 2 3 0 0 0 0 0 5 2.7% 4.1
s 0 0 0 0 0 0 0 0 0 0.0% 0.0

‘ SswW 1 0 0 0 0 0 0 0 1 0.5% 0.9

SW 0 0 0 0 0 0 0 0 0 0.0% 0.0

| WSW 0 0 1 1 0 0 0 0 2 1.1% 5.9

W 0 4 8 0 0 0 0 0 12 6.4% 4.7

. WNW 0 7 6 0 0 0 0 0 13 6.9% 3.3

W 0 9 1 0 0 0 0 0 10 5.3% 2.3

- NNW 1 5 2 0 0 0 0 0 8 4.3% 3.0
Total 4 90 92 2 0 0 0 0| 188
EE | 21% 47.9% 489%| 11%| 00%| 00% 00% 0.0%

Average speed for this table (MPH): 3.7

Hours in above table with variable direction 0

Total number of CALMs 4

Total number of Invalid hours 3

Total number of Valid hours 2157

Total number of hours for period : 2160




Radioactive Release Effluent Report - RDRJFCA : South Texas Project

First Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From :.01/01/2009 00:00 To : 03/31/2009°23:00 - ‘

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

o (8 [2 T T8 T8 18 [& [ ] e s
Sector 35 |-75 |-125 |-185 |-245 |-325 foral ® of ggéd
N 0 17 59 77 73 10 0 0| 236 10.9% 10.6
NNE o 25 69 59| 13 0 0 o 166 7.7 7.1
NE. 2 29 51, 38 4 0 0 0| 124 5.7% 6.4
ENE 0 23 57 18 4 0 0 0 102 4.7% 5.6
E 0 19 51 32 12 0 0 0 114 5.3% 7.1
ESE 0 15 61 34 30 0 0 0 140 6.5% 8.5
SE 0 17 9| 121 66 0 0 ol 291 13.6% 9.4
SSE 0 7 53 140 126 .23 0 0 349 16.2% 11.7
S 0 4 57 75 61 6 0 0 203 9.4% 10.4
ssw 1 4 40 50 3 0 0 0 98 4.5% 8.2
SW 0 3 13 19 1 0 0 0 36 1.7% 7.6
WSW 0 0 15 7 1 0 0 0 23 1.1% 7.2
W 0 10 10 3 0 0 0 0 23 1.1% 4.7
WNW 0 16 17 8 q 0 oo 42 1.9% 5.8
NW 0 14 20 11 9 1 0 0 55 2.5% 7.2
NNW 1 18 20 48 55 7 3 0o 152 7.0% 11.3
Total 4 221 683 740 459 47 3 0! 2157
v 0Ll 02%| 102% | 31.7% 343%| 21.3%| 22%| . 0.1% 0.0%
Average speed for this table (MPH): 8.9
Hours in above table with variable direction 0
Total number of CALMs 4
Total number of Invalid hours _ 3
Total number of Valid hours : : - 2157 ‘
Total number of hours for period : 2160

9-10



Radioactive Release Effluent Report - RDRJFC South Texas Project

Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table

‘ From : 04/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFC South Texas Project

Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 04/01/2009 00:00 To : 06/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS A

Wind Speed 1) (2) (3) (4) 5 (6) (7) (8) »

N A E A R U L BT
N 0 0_ 0 4 3 1 0 0 8 1.7% 13.6
NNE 0 0 3 5 0 0 0 o e 1.7% 9.3
NE 0 0 1 2 0 0 0 0 3 0.6% 9.5
ENE 0 0 1 2 0 0 0 0 3 0.6% 7.9
E 0 0 2 1 1 3 0 0 7 .1.4% 14.0
ESE 0 0 0 4 9 2 0 0 15 3.1% 15.5
SE 0] 0 1 24 18 9 0 0 52 10.7% 13.9
SSE 0 0 0 33 45 2 0 0 80 16.5% 13.2
s 0 1 5| 146 40 0 0 0| 192 39.7% 11.2

| ssw 0 0 15 24 2 0 0 0 a1  8.5% 8.4
SW 0 0 12 10 0 0 0 0 22 4.5% 7.9
WSW 0 0 3 2 0 0 0 0 5 1.0% 7.5
W ol o 2 of o 0 0 0 2 0.4% 5.3
WNW 0 0 5 0 1 0 0 0 6 1.2% 8.3
NW 0 1 3 4 7 -3 0 0| 18 "3.7% 12.9
NNW 0 0 1 5 7 9 0| 0 22 4.5% 16.3
Total 0 2 54 266 133 29 0] 0 484
TOf | 00%| 04%| 112%| 550%, 275%| 60%| 0.0%| 0.0%

Average speed for this table (MPH): 11.8
Hours in above table with variable direction : 0
Total number of CALMs : 2
Total number of Invalid hours : 0
Total number of Valid hours : : 2184
Total number of hours for period : 2184
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South Texas Project

Radioactive Release Effluent Report - RDRJFC

From :

Second Quarter 2009

Joint Frequency Table

04/01/2009 00:00

To

PRIMARY TOWER

06/30/2009 23:00

Joint Frequency Tables

STABILITY CLASS B

Wind Speed (1) (2) " (3) (4 (5) (6) 7 (8)

i ORI T A A R
N 0 0 3 1 2 0 0 0 6 4.3% 8.4
NNE 0 0 2 1 ‘0 0 0 0 3 2.2% 6.8
NE 0 0 2 3 1 0' 0 0 6 4.3% 8.9
ENE 0 0 2 1 1 0 0 0 4 2.9% 8.4
E 0 0 1 2 0 0 0 0 3 2.2% 7.6
ESE 0 0 0 1 9 0 0 0 10 7.2% 15.8
SE 0 0 2 18 10 1 0 0 31 22.5% 11.8
SSE 0 0 2 14 9 1 0 0 26 18.8% 11.9

s 0 0 4 16 2 0 0 0 22 15.9% 9.3

‘ SSW 0 0 4 0 0 0 0 0 4 2.9% 6.6
SW 0 0 1 1 0 0 0 0 2 1.4% 6.7
WSW 0 0 3 0 0 0] 0 0 3 2.2% 5.7
W 0 0 3 1 0 0 0 0 4 2.9% 5.9
WNW 0 0 1 0 0 0 0 0 1 0.7% 6.2
NW 0 1 2 1 1 0 0 0 5 3.6% 7.7
NNW 0 0] 1 4 0 2 0 0 7 5.1% 13.1

0 0 1 0 0 0 0 0 1 0.7% 5.4
Total 0 1 34 64 35 4 0 0 138
¥t 0.0%| 07% 24.6%| 46.4%| 254%| 2.9%| 0.0%| 0.0%
Average speed for this table (MPH): 10.4
Hours in above table with variable direction 0
Total number of CALMs 2
Total number of Invalid hours 0
Total number of Valid hours 2184
Total number of hdurs for period 2184
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Radioactive Release Effluent Report - RDRJFC " South Texas Project .

Second Quarter 2009 - Joint Frequency Tables

Joint Frequency Table

From : 04/01/2009 00:00 To : 06/30/2009 23:00 - ‘

PRIMARY TOWER

STABILITY CLASS C

e IR R K KA K Ow B

Sector 35 |-75 |-125 |-185 |-245 |-325 otal ;ogil éggéd
N 0 0 2 1 1 1 0 0 5 4.3% 12.3
NNE 0 0 2 1 0 0 0 of 3 2.65 7.5
NE 0 0 6 2 0 0 0 0 8 7.0%5 6.3
TENE 0 0 6 1 0 0 o, o 7 6.1% 6.2
E 0 1 1 0 1 0 0 0 3 2.65 8.3
ESE 0 0 4 2 4 0 0 0 10 8.7% 10.0
SE 0 0 1 8 14 2 0 o 25 21.7% 13.9
SSE 0 0 2 11 10 0 0 0 23 20.0% 12.2
s 0 0 2 6 2 of 0 0 10 8.7% 9.8
SSW 0 0 2 3 0 0 0 0 5  4.35 6.8
sw 0 0 0 1 0 0 0 0 1 0.9% 10.4
WSW 0 0 2 1 0 0 0 0 3 2.6%5 6.5
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 1] 0 0 0 0 0 1 0.9% 4.3
NW 0 0 1 0 0 1 0 0 2 1.7% 13.8
NNW 0 0 0 3 5 1 0 ) 9 . 7.8% 14.4
Total 0 1 32| 40 37 5 0 ol 115
SOL | 00%| 09%| 27.8%| 34.8%| 322%| 4.3%| 00% 0.0%

Average speed for this table (MPH): 10.9
Hours in above table with variable direction : 0
Total number of CALMs : , 2
Total number of Invalid hours : 0
Total number of Valid hours : _ 2184
Total number of hours for period : 2184
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Radioactive Release Effluent Report - RDRJFC South Texas Project
) Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table

‘ From : 0‘4/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER

STABILITY CLASSD

Wind Speed (1) (2) (3) | (4) (5) (6 7 - (8)

e Ll KA AR LM A e R
N 0 1 5 13 2 0 0 0 21 3.6% 9.5
NNE 0 4 7 12 0 0 0 0 23 4.0% 7.1

* NE 0 1 5 11 0 0 0 0 17 2.9% 8.4
ENE 0 0 1 6 2 0 0 0 9 1.6% 10.5
E 0 0 5 13 17 1 0 0 36 6.2% 11.9
ESE 0 0 4 15 14 1 0 0 34 5.9% 12.3
SE 0 1 10 60 80 7 0 0 158 27.2% 12.8
SSE 0 0 17 100 26 0 0| 0 143 24.7% 10.4
S 0 0 1" 59 6 0 0 0 76 13.1% 9.8

. SSW 0 0 11 4 0 0 0 0 15 2.6% 6.3
SW 0 0 5 1 0 0 0 0 6 1.0% 6.4
Wsw 0 1 3 3 o] o 0 0 7 1.2% 5.9
W 0 3 1 1 0 0 0 0 5 0.9% 5.3
WNW 0 2 2 0 0 0 0 0 4 0.7% 4.0
NW 0 1 4 1 1 0 0 0 7 1.2% 7.4
NNW 5 0 1 4 10 4 0 0} 0 19 3.3% 10.0
Total 0 15 95| 309 152 9 0 0| 580
’?‘ogil 0.0% 26% 16.4%| 53.3%| 26.2% 1.6% 0.0% 0.0%

Average speéd for this table (MPH): | 10.6
Hours in above table with variable direction : 0
Total number of CALMs : 2
Total number of Invalid hours : 0
Total number of Valid hours : 2184
Total number of hours for period : ‘ 2184
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Radioactive Release Effluent Report - RDRJFC South Texas Project

Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table_

From : 04/01/2009 00:00 To : 06/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS E -

Wind Speed (1) 2) (3) 4 S ® | (8)

(:e::r-> A i?.s Ei'76.5 -7'162.5 ! %55 ! gfs 2 gf.s 267 | roral ; Ogil 2;2;. 4
N o . o 9 5 2 0 0 0 16  2.7% 1.6
NNE 0 3 9 6 1 0 0 0 19 © 3.2% 6.6
NE 0 6 5 4 0 0 .0 0 15 2.5% 5.4
ENE 0 5 3 6 0 0 0 0 14 2.3% 6.1
E 0 6 12 6 1 0 0 0 25 4.2% 6.2
ESE 0 3 19 7 5 0 0 0 34 5.7% 7.7
SE 0 7 32 52 6 0 0 0 97 16.2% 8.1
SSE 0 1] 78 113 2 0 0 0 194 32.3% 8.2

s 0 2 47| 22 0 0 0 o 71 11.8% 7.1

ssw 0 1 33 10 0 0 ) 0 44 :7_.3%' " 6.4
SW 0 1 17 7 0 0 0 0 25 4.2% 6.6
WSW 0 0 5 1 0 0 0 0 6 1.05 6.6
W 0 1 9 0 0 0 0l 0 10 1.7% 4.1
WNW 0 1 1 0 0 0 0 0 2 .0.3% 2"9
NW 0 5 2 1 1 "0 0 0 9 1.5% 4.9
NNW ) 0 1 6 11 1 .0 0 0 19 3.2% 8.5
Total 0 43| 287 251 19 0 0 0 600 v
oot 0.0%| 7.2%| 47.8%| 41.8%| 32%| 0.0%| 0.0%| .0.0%

Average speed for this table (MPH): 7.4

Hours in above table with variable direction 0

Total number of CALMs 2

Total number of Invalid hours : , 0

Total number of Valid hours : . 2184

Total number of hours for period : 2184
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Radioactive Release Effluent Report - RDRJFC ) ' South Texas Project

" Second Quarter 2009 - ’ Joint Frequency Tables

Joint Frequency Table

‘ From : 04/01/2009.00:00 To : 06/30/2009 23:00

PRIMARY TOWER

- STABILITY CLASS F

m?»ﬁ)sf’fed C(Z1A)LM 1(.20) 3(:2 '7(.‘2 1(3.)6' 1(2.)6 2(1.)6 3(28.)s+ T - '

Sactor .35 |-75 |-125 |-185 |-245 |-325 otal ;ogil }S\;Zéd
N 0 3 6| 1 0 0 0 0 10  7.4% 5.0/
NNE 0 5 6 2 0 0 0 o 13 9.6% 5.2
NE 0 2 7 1 0 o} 0 ‘0 10  7.4% 4.3
ENE ' 1 5 1 1 0 0 0 0 8 5.9% 3.3
'E 0 3 4 0 0 0 0 0 7  5.1% 4.2
ESE 0 6 4 0 0 o} 0 0 10  7.4% 3.2
SE 0 6 21 0 0 0 0 0 27 19.9% 4.8
SSE 1 4 11 0 0 0 0 0 16 11.8% 3.9
S 0 0 1 0 0 0 0 0 1 0.7% 4.1

. SSW 0 o 1 0 0 o/ 0 0 1 0.7% 4.6
SW 0 0 2 0 0 0 0 0 2 -1.5% 6.8
WSW 0l 0 0 0 0 0], 0 0 0 0.0% 0.0
W 0 2 0 0 0 0 0 0 2 1.5% 2.6
WNW 0 7 1 0 0 0 0 0 8 5.9% 2.7
NW 0 8 3 0 0 0 0 0 11  8.1% ' 3.5
NNW 0 5 4 1 0 0 0 0 10 7.4% 4.5
Total 2| s8] 72 6 0 0 0 of 136
;%;Ogjl 15%| 41.2%]| 52.9%] 4.4% 00%| 00%| 00% 00%

Average speed for this table (MPH) :. 4.

2
Hours in above table with variable direction -: 0
Total number of CALMs 2
Total number of Invalid hours : -0
Total number of Valid hours : 2184
Total number of hours for period : 2184
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A

Radioactive Release Effluent Report - RDRJFC ' : . Sbuth Texas Project -

- Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table .

From : 04/01/2009 00:00 - To : 06/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS G

i

Wind Speed (1) 2) (3) 4) (5) 6 (7) . (8) ] .

S A LA LA - A U R R
N 0 4 3 0 0 0l 0 0 7 5.3% .2.9‘
NNE 0 5 5 1 0 0 .0 of 11 8.4% 4.2
NE 0 12 7 0] 0 . 0] 0 0 19 14.5% 3.4
ENE oy 13 5 0 ‘ 0 0 0 .0 18 13.7% 3.0
E 0] 8 2 0 0 0 0 0 10 7.6% 2.8
ESE 0 6 3 -0 0 0 0 0 9 6.9% 2.9
SE 0 8 6 0 0 0 0 0 14 10.7% 3.5
SSE 0 4 2 0 0 0 0] 0 ‘6 4.6% 3.1
S 0 0 0] 0 0 0 0 0 0 0.0% 0.0

. SSW 0 0 . 0 0 0] 0 0 0 0 0.0% 0.0
SW 0‘ 1' 0 0. 0 0 RUN 0 1 0.8% 3.0
WSW 0 1 0 0 0 of 0| 0 1 0.8% 1.1

W 0 0 1 0 0 0 0 0 1 0.8% 3.7
WNW 0, 5 2 0 0 0 0 0 7. 5.3% 3.1
NW 0 11 3 0] 0] 0 ‘0 0 14 10.7% 2.9
NNW 0 5 8 0 0 0 0 0 13 9:.9% 3.9
Total 0 83 47 1 0 0 0 0 131
ousl | 00%| 634%!| 359%| 0.8%| 00%| . 00%| -00%| 00%

Average speed for this table (MPH): ' ‘ 3.3

Hours in above table with variable direction 0

Total number: of CALMs ' 2

Total number of Invalid hours : 0 v
Total number of Valid hours ": 2184

Total number of hours for period : 2184
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Radioactive Release Effluent Report - RDRJFCA . ' South Texas Project’

Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table

‘ - From : 04/01/2009 00:00 'To : 06/30/2009 23:00

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

mer (S (8T8 TR (8 8 T8 (8] .

Sector -35 |-75 | -125 |-185 |-245 |-325 oral *of ]S";géd
N 0 8 28 25 10 2 0 0 73 3.3% 8.4
NNE 0 17 34 28 o 0 0 0 80 3.7% 6.5
NE 0 21 33 23} 1 -0 0 0 78  3.6% 5.9
ENE 1 23 19 C 17 3 0 -0 0 63 2.9% 5.7
E 0 18| 27 22 20 4 0 0 91  4.2% 8.7
ESE 0 15 34 29 M 3| 0 0| 122 5.6% 10.1
SE -0 22 73 162 128 19 0 of 404 18.5% 10.9
SSE 1 9| 112 271 92 3 0 0| 488 22.3% 9.9

, 5 0 3 70| 249 50 0 0 o 372 17.0% 10.0
'. SswW 0 1 66 41 2 0 0 ol 110 5.0% 7.1
S 0 2 37 20 0 0 0 0 59  2.7% 7.1
WSW 0 2 16 7| 0 0 0 0 25  1.1% 6.2
W 0 6 16 2 0 0 0 ‘O' 24 1.1% 4.6
WNW 0 15 13 0 1 0 0 0 29  1.3% 4.3
NW o 27| 18 7 10 4 0 o| 66 3.0% 7.2
NNW 0 12 24 34 17 12 0 0 99  4.5% 10.4
0 0 1 0 0 0 "0 0 1 0.0% 5.4
Total 2 201 621 937 376 47 .0 0| 2184
SOl 0A%| 92%| 284% 429%| 17.2% 22% | 00% 00%

Average speed for this table (MPH): ) 9.2

Hours in above table with variable direction 0

Total number of CALMs 2

Total number of Invalid hours : 0

Total number of Valid hours : 2184

Total number of hours for period : 2184
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Radioactive Release Effluent Report - RDRJFC : : v R " South Texas Project
’ Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 07/01/2009 00:00 To : 09/30/2009 243::00 e ‘

PRIMARY TOWER -
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Radioactive Release Effluent Report - RDRJFC

South Texas Project

Third Quarter 2009

Joint Frequency Table

Joint Frequency Tables

From : 07/01/2009 00:00 To : 09/30/2009 23:00
PRIMARY TOWER
STABILITY CLASSA
Wind Speed | (1) @) 3) @ (5) (6) @ ] ®

(::::i CALM jgs ?7(5.5 .7'162‘5 .1%:5 jgfs _ng.s 267 | rotal ?ogil gggéd
N 0 " 1 1 0 0 0 0 3 0.7% 5.0
NNE 0 2 0 1 0 0 0 0 3 0.7% 5.5
NE 0 0 0 1 0 0 0 0 1 0.2% 9.1
ENE 0 1 0 1 0 0 0 0 2 0.4% 5.9
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 3l 0 0 0 0 3 0.7% 11.5
SE 0 0 0 7 3 0 0 0 10 2.25 12.0
SSE 0 0 1 26 13 0 0 0 40 8.9% 11.4
s o o 9| 203 32 0 0 0| 244 54.6% 10.7
. SSW 0 0 27 52 0 0 0 0 79 17.7% 8.2
| sw 0 0 15 16 1 0 0 0 32 7.2% 7.7
WSW 0 0 2 1 0 0 0 0 3 0.7% 6.8
W 0 0 6 0 0 0 0 0 6 1.3% 5.8
WNW 0 0 4 2 0 0 0 0 6 1.3% 7.7
NW 0 1 1 7 0 0 0 0 5 2.0% 7.8
NNW 0 2 2 2 0 0 0 0 6 1.3% 6.1

Total 0 7 68| 323 49 0 0 ol 447

\ 2L | 00%| 16%| 152%| 723%| 11.0%| 00%| 00%| 0.0%

Average speed for this table

Total number
Total number
Total number
Total number

(MPH) :
Hours in above table with variable direction
of CALMs
of Invalid hours
of Valid hours :
of hours for period :
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Radioactive Release Effluent Report - RDRJFC : . South Texas Project
’ Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 07/01/2009 00:00 To : 09/30/2009 23:00 _ .

PRIMARY TOWER

STABILITY CLASS B

Windspeed [ | @ | @ | @ |6 ® | o [®

b E O ML R L Ry
N 0 1 0 2 o o 0 0 3 2.4% 8.2
NNE 0 0 2 o o 0 0 0 2 1.6%8 5.8
NE 0 0 3 4 0 o o 0 7 5.68 7.7
ENE 0 0 1 2 0 0 0 0 3 2.4% 8.5
E 0 0 0 3 0 0 0 0 3 2.4% 8.2
ESE 0 2 2 2| o 0 0 0 6 4.8% 6.3
SE 0 0 1 4 3 0 0 0 8 6.4% 11.6
SSE 0 0! 1 12 1 o 0 0 14 11.2% 11.2
s 0 0 4 19 5 0 0 0| 28 22.4% 10.2
SsW 0 0 8 2 o o0 0 o 10 8.0% 6.2
SW 0 1 6 1 0 0 0 0 8§ 6.4% 5.3
WSW 0 2 4 1 0 0 0 0 7 5.6%8 5.2
W 0 1 6 0 0 0 0 0 7 5.6% 5.0
WNW 0 1 3 0 of o 0 0 4 3.2% 5.8
N 0 0 4 4 0 0 0 0 8 6.4% 6.7
NN 0 0 3 4 0 0 0 0 7 5.6% 8.1
Total 0 8| 48 60 9 0 0 o 125
FOf | 00%| 64%| 384%| 480%| 7.2%| 00%| 0.0%| 0.0%

Average speed for this table (MPH): ' : 8.2
Hours in above table with variable direction : 0
Total number of CALMs : 11
Total number of Invalid hours : ' 0
Total number of Valid hours : 2208
Total number of hours for period : © 2208 .
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Radioactive Release Effluent Report - RDRJFC

South Texas Project

Third Quarter 2009

Joint Frequency Table

. 09/30/2009 23:00

Joint Frequency Tables

From : 07/01/2009 00:00. To :
PRIMARY TOWER
STABILITY CLASSC
e (S (818 T2 18 [8 T8 (8] 0
Sector -35 |-75 |-125 |-185 |-245 |-325 otal 3 of }S\;géd
N 0 2 3 1 1 0 0 0 7 5.8% 6.1
NNE 0 0 4 1 0 0 0. 0 5 4.2% 6.2
NE 0 0 7 3 0 Y 0 0 10 8.3% 6.8
ENE 0 0 5 2 0 \ 0 0 0 7 5.8% 7.0
E 0 0 1 1 0 0 0 0 2 1.7% 9.0
ESE 0 0 2 2 0 0 0 0 4 3.3% 7.1
SE 0 0 0 2 6 0 0 0 8 6.7% 13.5
SSE 0 0 4 8 1 0 0 0 13 10.8% 9.7
S 0 0 8 13 2 0 0 0 23 19.2% 8.4
‘ Ssw 0 0 4 4 0 0 0 0 8§ 6.7% 7.6
SW 0 0 4 2 0 0 0 0 6 5.0% 7.1
WSW 0 0 2 1 0 0 0 0 3 2.5% 7.1
W 0 1 0 0 0 0 0 0 1 0.8% 3.3
WNW 0 0 7 0 0 0 0 0 7 5.8% 5.1
NW 0 1 0 4 0 0 0 0 5 4.2% 7.6
NNW 0 2 3 6 0 0 0 0 11 9.2% 7.1
Total 0 6 ' 54 50 10 0 0 0 120
;/io(tjil 0.0% 50%| 45.0%| 41.7% - 8.3% 0.0% 0.0% 0.0%
Average speed for this table (MPH): 7.9
Hours in above table with variable direction 0
Total number of CALMs 11
Total number of Invalid hours 0
Total number of Valid hours 2208
Total number of hours for period : 2208

e
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Radioactive Release Effluent Report - RDRJFC South Texas Project

Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table 7

From : 07/01/2009 00:00 To : 09/30/2009 23:00, ‘

PRIMARY TOWER

STABILITY CLASS D

Wind Speed (1 (2) (3) (4) (5) (6) (7) (8)

R el RN LA P A A e S
N 0 0 12 28 11 ] 0 0 51+ 10.5% 10.1
NNE 0 1 15 10 2 0 0 0 28 5.7% 7.6
" NE 0 1 17 6 2 0 0 0 26 5.3% 6.9
ENE 0 1 7 7 0 0] 0] 0 15 3.1% 7.3
E 0 1 1 0 0 0 o 5 1.0% 6.7
ESE 0 0 8 4 0 -0 0 0 12 2.5% 7.5
SE 0 1 6 26 4 o o o] 37 7.6t 9.8
SSE 0 0 16 68 12 0 0 0 96 19.7% 9.7
S 0 3 22 79 10| 0 0 0| 114 23.4% 9.3
SSwW 0 3 23 15 0 0 0 0 41 8.4% 6.8
sw 0 0 9 5 0 0 0 o 14 2.9%8 7.3
WSW . 0 0 1 0 0 0 0 0 1 0.2% 4.1
W 0 5 1 1 0 0 0 0 7 1.4% 3.5
WNW 0 2 6 1 0 0 0 0 9 1.8% 5.2
NW 0 1 8 5 0 0 0 0 12 2.5% 6.6
NNW 0 4 5 9 2 0 0 0 20 4.1% 7.5
Total 0 23 155 267 43 "0 0 0 488
2oL 0.0%| 4.7%| 31.8%| 54.7%| 8.8%| 00%| 0.0%| 0.0%

Average speed for this table (MPH): 8.6
Hours in above table with variable direction : 0
Total number of CALMs : 11
Total number of Invalid hours : 0
Total number of Valid hours : : 2208
Total number of hours for period : : 2208
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Radioactive Release Effluent Report - RDRJFC

South Texas Project

Third Quarter 2009

Joint Frequency Table

Joint Frequency Tables

From : 07/01/2009 00:00 To : 09/30/2009 23:00
PRIMARY TOWER
STABILITY CLASS E
Wind Speed [ (1) @) (3) @) (5) (6 @) ®) A
LR EER LR A R S E ST
N 0 4 9 5 0 0 0 0 18 2.8% 5.9
NNE 0 9 17 3 0 0 0 o 29 4.6% 4.9
NE 0 1 21 0 1 0 0 0 33 5.2% 4.3
ENE 0 8 9 0 0 0 0 0 17 2.7% 3.7
E 0 9 6 3 0 0 0 0 18  2.8% 4.6
ESE 1 7 5 1 0 0 0 0 14 2.2% 4.3
SE 0 4 47 15 0 0 0 0 66 10.4% 5.9
SSE 0 3 128 52 1 0 0 0| 184 29.1% 6.8
s 0 2 72 43 1 0 0 0| 118 18.6% 7.1
. ssW 0 6 55 16 0 0 0 ol 77 12.2% 5.8

Sw 0 1 14 1 0 0 0 0 16 2.5% 5.5
WswW 0 0 2 0 0 0 0 0 2 0.3% 4.5
W 0 5 5 0 0 0 0 0 10 1.6% 3.7
WNW 0 9 3 0 0 0 0 0 12 1.9%5 3.0
NW 0 3 5 2 0 0 0 o 10 1.65 5.6
NNW 0 4 4 1 0 0 0 0 9 1.4% 4.5
Total 1 85| 402| 142 3 0 0 0 633

oL 0.2%| 134%| 635%| 224%| 05%| 00%| 00%| 0.0%

Average speed for this table

(MPH) :

Hours in above table with variable direction

Total number
Total number
.Total number
Total number

of CALMs
of Invalid hours
of Valid hours

of hours for period
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Radioactive Release Effluent Report --RDRJFC ' : :South Texas Project

- Third Quarter 2009 ’ ~ Joint Frequency Tables

Joint Frequency Table

From : 07/01/2009 00:00 To : 09/30/2009 23:00 - ‘

PRIMARY TOWER

STABILITY CLASS F

Wind Speed (1) (2) (3) 4) (5) (6) (7) (8)

(MPH) -> CALM 1.0 3.6 7.6 12.6 18.6 246 326+ o :

Sector 35 |-75 |-125 |-185 |-245 |-325 Total 3 Of IQEZéd
N 0 7 4 0 0 0 0 0 11 4.0% 3.4
NNE 0 10 10 0 0 0 0 0 20 7.2% 3.6
NE 0 24 5 0 0 0 (0] 0 29. 10.5% 2.8
ENE 0 19 1 0 0 0 0 of 20 7.25 2.5
E 0] 16 2 0 0 0 0 0 18 6.5% 2.4
ESE 0 26 4 0 0 0 0 0 30 10.9% 2.8
SE 1 32 17 0 0 0 0 0 50 18.1% 3.2
SSE 0 9 26 0 0 0 0 0 35 12.7% 4.0
S 0 1 1 1 0 .0 0 0 3 1.1% 6.1
SSW 1 2 0 0 0 0 0 0 3 .1.1% 1.4
sw 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 1 2 0 0 0 0 0 0] 3 1.1% 1.6
W 0 8 2 0 0 0 0 0 10 3.6%. 2.9
WNW 0 16 2 0 0 o] o o 18 6.5% 2.7
NW 1 7 6 0 0 0 0 0 i4 5.1% 3.1
NNW 0 6 6 0 0 0 0 0 12 -4.3% 3.4
Total 4 185 86 1 0 0 0 0 276
ousy | 14%| 67.0%  312% 04%| 00%| 00% 00% 0.0%

Average speed for this table (MPH); ) 3.1
Hours in above table with variable direction : 0
Total number of CALMs : 11
Total number of Invalid hours : -0
Total number of Valid hours : ' 2208
Total number of hours for period : - 2208

- 9-26



Radioactive Release Effluent Report - RDRJFC

South Texas Project

Third Quarter 2009

Joint Frequency Table

Joint Frequency Tables

From : 07/01/2009 00:00 To : 09/30/2009 23:00
PRIMARY TOWER
STABILITY CLASS G

Wind Speed (1) 2) (3) (4) (5) (6) (7) (8)

S S A ER LN R LR ER R
N 2 6 1 "0 0 0 0 0 9 7.6% 1.8
NNE 0 13 2 0 0 0 0 0 15 12.6% 2.3
NE 1 29] 2 0 0 0 0 0| 32 26.9% 2.4
ENE 1 21 1 0 0 0 0 0 23 19.3% 1.9
E 2 5 0 0l 0 -0 0 0 7 5.9% 1.5
ESE 0 8 1 0 0 0 0 0 9 7.6% 2.4
SE 0 2 1 0 0 0 0 0 3 2.5% 3.1
SSE 0 0 1 0 0 0 0 0] 1 0.8% 3.6
S 0 0 1 0 0 0 0 0 1 0.8% 6.0

‘ SSW 0 1 0 0 0 0 0 0 1 0.8% 2.6

SwW 0 0 0] 0 0 0] 0 0 0 0.0% 0.0
WSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 1 0 0 0 0 0 0 1 0.8% 2.6
WNW 0 5 1 0 0 0 0 0 6 5.0% 2.8
NW 0 8 0 0 0 0 0 0 8§ 6.7% 2.4
NNW 0 3 0 0 0 0 0 0 3 2.5% 1.6
Total 6 102 11 of 0 0 0 0 119
’?0321 50%| 85.7%| 9.2%|  00%| 0.0%, 00%| 00%| 0.0%

Average speed for this table (MPH): 2.3

Hours in above table with variable direction - 0

Total number of CALMs 11

Total number of Invalid hours 0

Total number of Valid hours 2208

Total number of hours for period : 2208
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Radioactive Release Effluent Report - RDRJFCA . South Texas Project

Third Quarter 2009 ' Joint Frequency Tables

Joint Frequency Table
From : 07/01/2009 00:00 To : 09/30/2009 23:00 ‘

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

Wind Speed (1) (2) (3) (4) {5) (6) (7) (8) ' ‘

(::;:r-> M 0 %05 |Ths |Ves | 15es |Z3s | 7207 | Total ool 2;2[3 4
N 2 21 30 37 12 0 0 0 102 . 4.6% 7.4
NNE 0 35 50 15 2 0 0 0 102 4.6% 5.1
NE 1 65 55 14 -3 0 0 0] 138 6.3% 4.41.
ENE 1 50 24 12 0 0 0 0 87 3.9% 4.1
E 2 31 10 10 0} 0 0 0 53 2.4% 4.0

. ESE 1 43 22 12 .0 0 0 0 78 3.5% 4.6
SE 1 89| 72 54 16 0 0 o 182 8.2% 6.8
SSE 0 12 177 166 28 0 0 0 383 17.3% 8.0
S 0 6 117 358 50 0 0 0 531 24.'0% 9.4
SSW 1 12 117 89 0 0 0 0 219 9.9% 6.9
SW 0 2 48 25 1 0 0 0 76 3.4% 6.9
WswW 1 4 11 3 0 0 0 ‘0 19 0.9% 5.1
W 0 21 20 1 (128 0 0 0 42 1.9% 4.0
WNW 0 33 26 3 0 0 .0 0 62 2.8% 4.1
NW 1 21 22 22 0 0 0 0 66 3.0% 5.5
NNW . 0 21 23 22 2 -0 0 0 68 .3.1% 6.0
Total | 11 416 824 - 843 114 0 0 0| 2208

POL | 05%| 188% 37.3%| 382%| 52%| 00%| 00%| 0.0%
Average speed for this table (MPH): 6.9
Hours in above table with variable direction : 0
Total number of CALMs : 11
Total number of Invalid hours : 0
Total number of Valid hours : . 2208
Total number of hours for period - . 2208
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Radioactive Release Effluent Report - RDRJFC ) B ’ South Texas Project

Fourth Quarter 2009 S Joint Frequency Tables

Joint Frequency Table

‘ . From : 10/01/2009 00:00 To : 12/31/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFC o ) . . . South Texas Project
: Fourth Quarter 2009 * Joint Frequency Tables

Joint Frequency Table

From : 10/01/2009 00:00 To : 12/31/2009 23:00 o o ‘

PRIMARY TOWER

STABILITY CLASS A

Wind Speed. (M 2) 3) (4) 5 6 (7) 8)

(::::r'? CALM _150_5 ?'76.5 .7'162.5 ! ff.s ! gf.s | _zggs 3287 | zotal ; o 2;2[; 4
N 0 0 2 0 0 0 0 0 > e 61
NNE 0 0 o] 2 T o o 0 3 4.3% 11.8 -
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 0 of o 0 0 0 0.0% 0.0
SE 0 0 0 0 3 0 0 0 3 4.3% 17.9
SSE 0 1 0 4 0 0 0 0 5 7.2% 9.6
s 0 0 1 15 3 0 0 0 19 27.5% 11.1
SSW 0 1 "3 5 0 0 0 0 5 13.08 7.6
sw 0 1 0 6 0 0 0 0 7 10.1% 9.3
WSW 0 0 0 0 0 0 0 0 0 0.0%5 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 3 0 2! 0 0 0 5 7.2% 10.4
NW 0 0 4 8 0 0 0 0 12 17.4% 9.0
NNW 0 0 0 2 2 0 0 0 4  5.8% 13.5
Total 0 3 13 42 11 0 0 0 69
For 0.0%| 4.3%| 18.8%| 60.9%| 159%| 00%| 00%| 0.0%

Average speed for this table (MPH): ' 10.2
Hours in above table with variable direction : 0
Total number of CALMs : 16
Total number of Invalid hours : 0
Total number of Valid hours : 2208

Total number of hours for period : 2208
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Radioactive Release Effluent Report - RDRJFC ) : South Texas Project

Fourth Quarter 2009 Joint Frequency Tables

Joint Frequency Table

‘ ' From : 10/01/2009 00:00 To : 12/31/2009 23:00

—~ PRIMARY TOWER

STABILITY ci.Ass B

me (S |8 (818 T8 [ (8 [ ] s oo
Sector .35 | -75 |-125 |-185 |-245 |-325 orab > o IQZZ@
N 0 0 4 2 0 0 0 0 6 7.8% 7.9
NNE 0 0 0 5 3 0 0 0 8 10.4% 11.2
NE 0 0 0 4 0 0 0 0 4 5.2% 9.6
ENE 0 0 0 1 0 0 0 0 1 1.3% 11.3
E 0 0 0 3 0 0 0 0 3 3.9% 9.2
ESE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SE 0 0 0 8 2 0 0 0 10 13.0% 10.8
SSE 0 0 0 1 2 4 T o 0 7 9.1% 17.0
S 0 0 0 7 4 0 0] 0 11 14.3% 11.9
' sswW 0 0 2 3 0 0 0 0 5 6.5% 7.1
SW 0 0 0 0 0 0 0 0 0 0.0% 0.0
WswW 0 0 0 0 0 -0 0 0 0 0.0% 0.0
W 0 0 0 0 1 0 0 0 1 1.3% 17.5
WNW 0 1 2 1 1 0 0 0 5 6.5% 8.1
NW 0 0 1 4 2 0 0 0 7 9.1% 11.2
NNW 0 0 0 4 2 3 0 0 9 11.7% 13.8
Total 0] 1 9 43 17 -7 0 0 77
Ff | 00%| 1.3% 117%| 558%| 221%| 91%| 00%| 0.0%
Average speed for this table (MPH) : 11.3
Hours in above table with variable direction : 0
Total number of CALMs : 16
Total number of Invalid hours : 0
Total number of Valid hours : 2208
Total number of hours for period : 2208
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Radioactive Release Effluent Report - RDRJFC ] South Texas Project
o ‘ Fourth Quarter 2009 Joint Frequency Tables

Joint Frequency Table

From : 10/01/2009 00:00 To : 12/31/2009 23:00 » ‘

PRIMARY TOWER

STABILITY CLASS C

ot (S 18 T2 T2 T8 (8 (8 [0 ] 0w .

Sector -35 -75 | -125 | -185 | -245 | -325 otal ;ogil Zs\;géd
N 0 1 2 11 0 0 0 0 14 10.6% 8.8
NNE 0] 0 6 12 4 0 0 0 22 16.7% 9.4
NE 0 0 6 6 1 0 0 0 13 9.8% 8.2].
ENE 0 0 4 1 0 0 0 0 5 3.8% 6.5
E 0 0 5 1 0 0 0 0 6 4.5% 6.5

~ ESE 0 0 1 6 0 0 0 0 7 5.3% 8.9
SE 0 0 0 7 12 1 0 0 20 15.2% 14.2
SSE 0 0 0 5 7 0 0 0 12 9.1% 13.8
S 0 0 3 5 2 0 0 0 10 7.6% 10.0
SSW 0 0 3 0 0 0 0 0 3 2.3% 4.0
SW 0 1 1 0 0 0 0 0 2 1.5% 3.7
WSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W. 0 0 0 1 0 0 0 0 1 0.8% 9.0
WNW 0 3 0 0 11 o 0 0 4 3.0% 6.3
NW 0 1 2 2 3 0 0 0 8 6.1% 10.4
NNW 0 0 1 2 0 2 0] 0 5 3.8% 12.8
Total 0 6 34| 59 30 3 0 o| 132
PO | 00%| 45% 25.8% 447%| 227%| 23%| 0.0%| 0.0%

Average speed for this table (MPH): ,10.0
Hours 'in above table with variable direction : 0
Total number of CALMs : 16
Total number of Invalid hours :. . . 0
Total number of Valid hours : 2208
Total number of hours for period : 2208
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Radioactive Release Effluent Report - RDRJFC

South Texas Project

Fourth Quarter 2009

Joint Frequency Table

From : 10/01/2009 00:00

To

PRIMARY TOWER

12/31/2009 23:00

Joint Frequency Tables

STABILITY CLASSD
woasees (O 18 [0 19 [ 16 & (8| o
Sector -35 | -75 |-125 |-185 |-245 |-325 Total s;‘iéd
N 0 2 27 76 48 0 0 0 153 17.9% 10.6
NNE 0 2 28, 103 25 1 0 0 159 18.6% 9.9
NE 0 1 29| 44 13 0 0 0 87 10.2% 9.2
ENE 0 0 8 11 0 0 0 26 3.0% 9.9
E 0 2 11 2 4 0 0 0 19 2.2% 8.2
ESE 0 2 6 19 2 0 0 35 4.1% 10.5
SE 0 0 8 48 25 0 0 0 81 9.5% 11.2
SSE 0 2 8 16 29 4 0 0 59 6.9% 12.3
S 0 2 11 12 12 0] 0 0 37 4.3% 9.5
. SSW 0 3 9 4 4 0 o o 20 2.3% 8.1
SW 0 0 4 3 0 0 0 10 1.2% 9.0
WSW 0 2 1 1 0 0 0 0 4 0.5% 5.4
W 0 2 2 1 0 1 0 0 6 0.7% 7.5
WNW 0 2 4 6 0 1 0 0 13 1.5% 8.2
NW 0 9 251 15 11 5 0 0 65 7.6% 9.1
NNW 0 5 15 42 20 0 0 0 82 9.6% 10.1
Total 0 36 196 403 207 14 0 0 856
EOL | 00%| 42%| 220%| 471%| 242%| 16%| 00%| 00%
Average speed for this table (MPH): 10.1
Hours in above table with variable direction 0
Total number of CALMs 16
Total number of Invalid hours 0
Total number of Valid hours 2208
Total number of hours for period 2208
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Radioactive Release Effluent Report - RDRJFC South Texas Project
‘ Fourth Quarter 2009 ‘ Joint Frequency Tables

Joint Frequency Table

From : 10/01/2009 00:00 . To : 12/31/2009 23:00 '. ‘

PRIMARY TOWER

STABILITY CLASS E

mer) > | A [ 10 |48 |78 | 126 |1eb |zdb |26+ | worer s o a
Sector -35 -75 |-125 |-185 |-245 |-325 | Total S;Zéd
N 0 6 37| 18 0 0 0 0 61 10.8% 7.0
CNNE, 1 8 27 13 o o 0 o 49  8.6% 6.1
NE 0 3 26| 16 1 .0 0 0 46 8.1% 6.9
ENE 0 5 211 . 7 0 of O 0 33 5.8% . 6.0
E 0 4 10 2 3 0 0 0 19 3.4% 7.0
ESE 0 8 16 2 4 2 0 0 32 5.6% 7.1
SE 0 6 35 40 7 0 0 0| 88 15.5% 8.3
SSE 0 7 43 46 6 0 0 0| 102 18.0% 7.9
S 0 0 28 4 4 0 0 0 36 6.3%5 1.3
SSW 0 4 12 0 0 0 0 0 16 2.8% 4.7
SW 0 2 3 0 0 0 0 0 5 0.9% 4.4
WSW 0 1 1 0 0 ol  o| 0 2 0.4% 3.2/
W 0 2 4 0 0 0 0 0 6 1.1%5 4.7
WNW 0 3 0 2 1 0 0 0 6 1.1% 6.7
NW 0 3 12 6 2 0 0 0 23 4.1% 6.8
NNW 0 5 22 14 2 0 0 0 43 7.6% 7.0
Total 1] 67 297 170 30 2 0 o| 567
FOL | 02%| 11.8% 524%| 300% 53%| 04%| 00%| 00%
Average speed for this table (MPH): 7.1
Hours in above table with variable direction : 0
Total number of CALMs : 16
Total number of Invalid hours : 0
Total number of Valid hours : 2208
Total number of hours for period : 2208
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South Texas Project

Radioactive Release Effluent Report - RDRJFC

From :

Fourt_h Quarter 2009

Joint Frequency Table

Joint Frequency Tables

10/01/2009 00:00 To 12/31/2009 23:00°"
PRIMARY TOWER
STABILITY CLASS F
m:ﬂ)speed ((:1)L ) (3) (4). 5) ®6) (7) (8)v
-> AlLM 1.0 3.6 7.6 12.6 18.6 24.6 326+ o '
! : . N Total % Of Avg.
Sector - 3.5 f7'5 -12.5 -185 - 24.5‘ --325 Total Speed
N 0 © 2 12 0 0 0 0 0 14 7.9% 5.2
NNE 0 5 12 1 0 0 - 0, 0 18 10.2% 5.2
NE 0 2 6 0 0 0 0 0 8 4.5% 4.5
ENE 2 8 7 0 0 0 0 0 17 9.6% 2.8
E 1 4 11 0| 0 0 0 0 16 9.0% 4.2
ESE 0 6 15 0 0 0 0 0 21 11.9% 4.4
SE o) 5 14 3 0 0 0 0 22 12.4% 5.1
SSE 0 3 10 1 0 0 0 0 14 7.9% 5.3
S 0 0 3| 0 1 0 0 0 4 2.3% 7.5
. SSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
, SW 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 0 0 0 0 0 0 0 0 0 0.0% . 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 ‘4 0 0 0 0 0 0 4 2.3% 2.2
NW 0 6 7 1 0 0 0 0 14 7.9%5 3.7
NNW 0 2 22 1 0 0 0 0 25 14.1% 5.0
Total 3 47 119 7 10 0 0 ol 177
SE | 17%| 266%| 67.2%| 40%| 06%| 00%| - 00%| 0.0%
Averége speed for this table (MPH): 4.6
Hours in above table with variable direction 0-
Total number of CALMs 16
Total number of Invalid hours . 0 '
Total number of Valid hours 2208
Total number of hours for period 2208
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Radioactive Release Effluent Report - RDRJFC ~ South Texas Project

Fourth kQuarter 2009 ‘ . ‘ Joint Frequency Tables

Joint Frequency Table .

From : 10/01/2009 00:00 To : 12/31/2009 23:_’00 , ‘

PRIMARY TOWER

' STABILITY CLASSG : .' y

v (G |88 [0 8 [0 (8 &0 ]

Sactor 35 | -75 | -125 |-185 |-245 |-325 | . | ‘ot Eof need
N 3 13 5 0 0 0 o 0| 21 6.4% 2.5
NNE 0 26 15 1 0 0 0 0] .42 12.7% 3.6
NE 3| 33 6] o o0 0 0 0| T4z [12.7% 2.7
"ENE 2 30 4 o] o 0 0 o 36 10.9% 2.6
£ 3 33 9 0 0 0 0 o 45 13.6% 2.7
ESE 0 27 8 0 0 o o o 35 10.65 2.9
SE 0 7] 3 0 0 o . o o 10 3.0% 3.2
SSE 0 2 ¥ 0 o o o0 0 370.9% 4.0
s 0 0 0 0 0 0 0 0 0 0.0% 0.0
ssw 0 0 of 0 0 0 o] o 0 0.0% 0.0
sw o o] o 0 0 ol 0o - o0 0  0.0% 0:0
WswW 0 0 0 0 0 0 o o 0 0.0% 0.0
W 0 1 0 0 o o 0 0 1 0.3% 1.8
WNW 0 10 2 o o o o o] 12 3.68 2.4
NW 0 32 15 0 0 0 0 0|~ 47 14.2% 3.0
NNW 1 13 22 o o o .o 0 36 10.9% 3.9
Total 12| 227 90 1 0 0 o . ol 330
ST | 36%| 688%| 27.3%| 03% 00%| 00%| 00% 0.0%

Average speed for this table (MPH)? T 3.0
Hours in'above table with variablefdirection : 0
Total number of CALMs : : 16
Total number of Invalid hours :. T 0
Total number of Valid hours : S 2208
Total number of hours for period : 2208
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Radioactive Release Effluent'Report - RDRJFCA

South Texas Project

‘ From :

‘Joint Frequency Table

Fourth Quarter 2009

10/01/2009 00:00

To : 12/31/2009 23:00

PRIMARY TOWER

Joint Frequency Tables

ALL STABILITY CLASSES COMBINED

Wind Speed (1) 2) (3 4) (5) (6 (7) (8)

e Al A B A L R R R e RS
N 3 24 89 107 48 0 0 0 271 12.3% 8.7
NNE 1 41 88 137 33 1 0 0 301 13.6% 8.1
NE 3 39 73 70 15 0 0 0 200 9.1% 7.1
ENE 4 43 44 20 7 0 0 0 118 5.3% 5.4
E 4 43 46 8 7 0 0 0 108 4.9% 5.0
ESE 0 43 46 27 10 4 0 0 130 5.9% 6.5
SE 0 18 60 106 49 1 0 0 234 10.6% 9.5
SSE 0 15 62 73 44 8 0 0 202 9.1% 9.7
S 0 2 46 43 26 0 0 0 117 5.3% 9.3

‘ - | ssw 0 8 29 12 4 0 0 o] 53 2.4% 6.7

) SW 0] 4 8 9 3 0 0 0 24 1.1% 7.7

WSW 0 3 2 1 0 0 0 0 6 0.3% 4.7

W 0 5 6 2 1 1 0 0 15 0.7% 6.7

WNW 0 23 11 9 5 1 0 0 49 2.2% 6.2

NW 0 51 66 36 18 5 0 0 176 8.0% 6.9

NNW 1 25 82 65 26 5 0 0 204 9.2% 8.0

Total 16 387 758 725 296 26 0 0| 2208
}j‘iogil 0.7%| 17.5%| 343%| 32.8%| 13.4% 1.2% 0.0% 0.0%

Average speed for this table (MPH): 7.8
Hours in above table with variable direction 0
Total number of CALMs 16
Total number of Invalid hours 0
Total number of Valid hours 2208
Total number of hours for period : 2208
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" Radioactive Release Effluent Report - RDRJFB ‘ ' : South.Texas Project

Batch Release First Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 01/01/2009 00:00 To : 03/31/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFB ' South Texas Project

Batch Release First Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

‘ From : 01/01/2009 00:00 To : 03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS A

Wind Speed | (1) | (2) @ | @ |6 © | ()

(:::Zr-> CALM -1§.5 . fi'76.5 -7'162.5 -1%'{?.5 jgfs ?gfs 28% | Total iogil Z;‘;‘géd
N 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NE 0 0 0 0 0 0 0 0 0 xx¥xxx 0.0
ENE 0 0 0 0 0 0 0 0 0 *xx#xxx 0.0
E 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
ESE 0 0 6 0 0 0 0 0 0 xx¥xxx 0.0
SE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 O xxxxxx 0.0
S 0 0 0 0 0 0 0 0 O xxwxxxx 0.0

’ SSW 0 0| 0 0 0 0 0 0 0 xxxxx%x 0.0
swW 0 0 0 0 0 0 0 0 O **xxkx 0.0
WSW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
W 0 0 0 0 0 lo 0 0 0 *xxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
% Of .

Total .
Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0
Total number of CALMs : 0
Total number of Invalid hours 0
Total number of Valid hours 0
Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB ) C . South Texas Project

Batch Release First Quarter 2009 ' Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 01/01/2009 00:00 To : 03/31/2009 23:00 : ‘

PRIMARY TOWER

STABRILITY CLASS B

Wind Speed | (1) | (2) (3) 4) (2)6 1(2)6 2(47)6 ‘ 3(2)6
(MPH) > CALM | 10 3.6 76 12, 8. : 8+ | coval % of

-35 | -75 [-125 |-185 |-245 | -325 oral b or, Ave-
Sector ' ' pee

* K Kk kK Kk

N

%k k k Kk Kk

NNE

* ok kx * k%

NE

* ok Kk k kK

ENE

* Kk Kk ok ok ok

* Kk Kk ok ok k

ESE

* Kk k Kk kK

SE

koK kokokok

SSE

*) Kk ok Kk kK

* Kk Kk kK ok

SSW

* Kk Kk ok ok Kk

* Kk ok ok kk

* Kk Kk ok ok Kk

* Kk kkkk

* Kk kK k Kk

(@] o (@] (@] (@] (@] (@] o (@] (@] [} (@] (@] ol O (@]
(@] (@] (@] (@] (@] (@] (@] (@] o O (@] (w] (@] o (e} o
o o o o (e} (@] o o o] © o o o o o (o]

* K Kk ok ok Kk

n
o|lojolo|lo|oc|lo|ojlojlo|co|o|lojlolololo
o|lololo|o é clo|lo|o|lolo|o|loloiolo
O |olojojlolojlolo|lo|lojo|lojlo|o|o|jo|o
ojo|lo|lo|jolo|o|olojolo|o|olo|o|o]|o
ololo|lo|olo|ojo|lo|lo|o|lo|lojololo]|o
©o|olo|lo|o|lojolo|olo|olo|o|ocjolo|jo
o|lolojlo|lo|lo]lo]lo|lo|lo|olo é ol ololo
o |o o. olololo|o ‘o44o colo|lo|lo|o|o|o

o

Oof 122232112

Average speed for this table (MPH): 0.
Hours in above table with variable direction
Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

o 00 0 oo

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release - : First Quarter 2009 ) Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

' From : 01/01/2009 00:00 To : 03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS C

mrs (S 218 T8 T8 T8 (8 80 ] n vor
Sector -35 -75 -125 | -185 |-245 |-325 Total S;géd
N 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 wrroeer 0.0
NE 0 0 0 0 0 0 0 0 0 x¥xxxxx 0.0
ENE 0 0 0 0 .0 0 0 0 O FHAFxHx* 0.0
E 0 0 0 0 0 0 0 0 0 *xxx*xx 0.0
ESE 0 0 0 0 0 .0 0 0 0 *xx&kx 0.0
SE 0 0 0 0 0 0 0 0 0 FxrEx 0.0
‘SSE 0 0 0 0 0 ol o0 0 0 xxwxxx 0.0
S 0 0 0 0 0 0 0 0 O xwxdxx 0.0
‘ SswW 0 0 0 0 0 0 | 0 0 O wxxxxx 0.0
SW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
WSW 0 0 0 0 0 0 0 0 0 FEeeEx 0.0
W 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
WNW 0 0 0 0 0 0 0 0 Q xxxxxx 0.0
NW 0 0 0 0 0 0 0 0 Q Fxxxxx 0.0
NNW 0 0 0 0 0 0 6 0 0 wxxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
$ Of ' :
Total
Average speed for this table (MPH): 0.0
“"Hours in above table with variable direction 0
Total number of CALMs ’ 0
Total number of Invalid hours : 0
Total number of Valid hours 0 1
‘Total number of hours for period 0
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Radioactive Release Effluent Report - RDRJFB : ' ﬂ .South Texas Project

Batch Release ] ) A First Quarter 2009 . Joint Frequency Tables

Joint Frequency Table_ - Batch Release Hours -

From : 01/01/2009 00:00 To. : 03/31/2009 23:00 ‘ ’

PRIMARY TOWER

STABILITY CLASS D

mg:)s’fed AYREY: 37 4 S6 | a5 | das | soes Toh 1 2 of ¢
Sector . ' 35 |75 |-125 | -185 | -245 |-325 ota ;o-gal, ?Z‘iéd

N 0 0 0 0 0 ' ov 0 0 0 *xxxxx - 0.0
NNE 0 o, o0 0 0 0 0 0 0 *xxxxx 0.0
NE 0 0 0 0 0 0 0 .0 0 Frxxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 **xxxx 0.0
E 0 0 0 0 0 0 0 0 0 *xixrr 0.0
ESE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
SE 0 0 0 o 0 0 0 0 0 *****x 0.0
SSE 0 ‘0 0 0 0 -0 0 0 Q *HxAFAX 0.0
s 0 0 0 0 0 0 0 0 0 x*xxxx 0.0
SsW 0 0 0 0 0| 0. 0 0 0 ****.** 0.0
sw 0 0 o "o 0 0 0 0 0 o 0.0
WSW 0 0 0 0 0 0 0 0 0 **Ax*%k 0.0
W, 0 0 0 0 0 0 0 0 0 *rxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 *x*xxx 0.0
NW 0 0 0 0 0 0 0 0 0 **xxxx 0.0
NNW 0 0 0 o o of o 0 0 FrreR s 0.0
Total 0 0 0 0 0 0 0 0 0
% Of - P——_ T
Total

Average speed for this table (MPH): 0.0

Hours in above table with variable direction 0

Total number of CALMs 0

Total number of Invalid hours : 0

Total number of Valid hours 0

Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release First Quarter 2009 Joint Frequency Tables .

Joint Frequency Table - Batch Release Hours

‘ From : 01/01/2009 00:00 To : 03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS E

wnaseeed [ O |8 |2 (9 8 19 [ 18 | eur
Sestor -35 -75 -125 | -185 |-245 |-325 rotal - S;gé B
N 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NE 0 0 0 0 0 0 0 0 O *xxxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 **xxkx 0.0
E 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 ***xxxx 0.0
SE 0 0 0 0 0 0 0 0 0 Fxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
S 0 0 0 0 0 0 0 0 0 *x*xxx 0.0
‘ SSW 0 0 0 0 0 0 0 0 0 *xokkxx 0.0
SW 0 0 0 0 0 0 0 0 Q *x*xkkx 0.0
WSW 0 0 0 0 0 0 0 0 0 wxrerx 0.0
W 0 0 0 0 0 0 0 0 0 xxxxkx 0.0
W 0 0 0 0 0 0 0 0 0 **xxxkx 0.0
NW 0 0 0 0 0 0 0 0 0 *¥*xxx 0.0
NNW 0 0 0 0 0 0 0 0 0 **xx*xx 0.0
Total 0 0 0 0 0 0 0 0 0
$ Of SV B
Total
Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 0
Total number of hours for period 0
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- Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release First Quarter 2009 . Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 01/01/2009 00:00 To : 03/31/2009 23:00 | ‘

PRIMARY TOWER

STABILITY CLASS F

Wind Speed (1) 2) 3) (4) (5) 6 (7) (8)
R R e A A I T D A e e
N 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
© NNE 0 0 0 of .o 0 0 0| 0 xExxxx 0.0
NE 0 0, 0 0 0 0 0 0 0 *xxxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 *xxerx 0.0
E 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 ***xxx 0.0
SE 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
S 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SswW 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
SwW 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
e 0 0 0 0 0 0 0 0 0 xExxxx 0.0
W 0 0 0 0 0 0 0 0 0 *#*xxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NW 0 0 0 0 0 0 0 0 0 **xx*xxx 0.0
NNW 0 0 -0 0 0 0 0 0 O xxwxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
% Of .
Total
Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 0
Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release First Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

‘ From : 01/01/2009 00:00 To : 03/31/2009 23:00

PRIMARY TOWER

STABILITY CLASS G

Wind Speed (1) (2) 3) 4) (5) (6) (7) (8)
(MPH) -> CALM 1.0 3.6 76 12.6 18.6 246 326+
-3 .

. . 0 . %
5 |-75 |-125 |-185 |-245 |-325 focal 2 ﬁfl G
Sector - o Spee

* %k ok Kk kK

N

* k% Kk kK

NNE

* ok ok ok ok ok

NE

tk ok ok ok ok ok

ENE

* %k Kk k%

* ok k Kk Kk

ESE

* ok Kk ok kK

SE

* Kk ok Kk K

SSE -

o -

* Kk ok ok kK

k ok ok ok ok ok

Ol O OF O] O O] O O} o} O ©

* Kk ok ok ok

* % Kk ok Kk

* Kk Kk k Kk ok

* Kk Kk ok ok ok

* Kk k k ok ok

* %k Kk ok kk

[92]
OO0 |||l O|O}j OOl O|OClO|O|O} O
OO 0Ol 0Ol 0Ol OO 0O]0O|lO|O0O 0O | O
o O O O O] Oof O] O O O O} o o ol o ©
O Ol O O ©Of O] O O O O] O] O O O} o o

of O] o7 o] © i

o OO0l |l0Ojlojl0OlO|]0O|lO 0O | OO0 | O] O
o O 0|00l 0Ol 0|0 1O |0} O O‘O o
o |00l | O|l0O|l0l0O|lO|O0O]OjO|O | 0O
o OO0}l |||l OO0 |OC | O
o [== 2 I o T i e 2 i e B I o B N & B e B A e O = I = I O == I I oo B8 Y o B I v 0 i e 28 i e}

]
[¢]
o
o]
=
o
o

Oof *kkkkkkk 122322310

Average speed for this table (MPH): 0.
Hours in above table with variable direction

Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

o O 0o 0o o o

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFBA : - . South Texas Project

Batch Release First Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours
From : 01/01/2009 00:00 To : 03/31/2009 23:00 ' ‘

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

Wind Speed | (1) ) (3) @) 5 (6) (7) (8)

i R N A LA LA S EES
N 0 0 0 0 0 of o 0 0 **x*xxx 0.0
NNE 0 0 0 0 0 0 0 0 0 *xxxx%x 0.0
NE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0

ENE 0 0 0 0 0 0 0 0 0 **x*kx 0.0
E 0 0 0 0 of 0 0 0 0 *xxxrx 0.0
ESE 0 0o - o 0 0 0 0 0 0 xxarrr 0.0
. SE 0 0 0 0 0 0 0 0 0 xxkxrE - 0.0
SSE 0 0 0 ol o 0 0 00 rrrxxx 0.0
S 0 0 0 0 0 0 0 0 0 **xx*xx 0.0
SSW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
sw 0 0 0 0 0 0 0 0 0 rrrrrr 0.0
wswW 0 0 0 0 0 0 0 0 0 *xxxxxx 0.0
W 0 0 0 0 0 0 0 0 0 wxxrxx 0.0
WNW 0 0 0 of o o 0 0 0 *x*xxx 0.0
NW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 *xx%xx 0.0

Total 0 0 0 0 0 0 0 0 0
Total

Average speed for this table (MPH):

Hours in above table with variable direction
Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

O O O O O

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB ‘ ' South Texas Project

Batch Release Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

. From : 04/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFB ) : South Texas Project

Batch Release Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours
f'rom : 04/01/2009 00:00 To : 06/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS A

Wind Speed (1) ) (3) (4) (5) " (6) (7) (8)

T TS s | Tas [ Tes | e |Tps | 0| Tt por Bva
N 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 *¥xxxx 0.0
NE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
ENE 0 0 0 0 0 0 0 0 O wxxxxx 0.0
E 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 *xxxxr 0.0
SE 0 0 0 0 0 0 0 0 0 *Hxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
S 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SSW 0 0 0 0 0 0 0 o] 0 xrerrr 0.0]
SW 0 0 0 0 0 0 0 0] 0 xxxxxx 0.0
WSW 0 0 0 0 0 0 0 0 0 #xxxxx 0.0
W 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
WNW 0 0 0 0 0 0 0 0| 0 *xxxxx 0.0
NW 0| 0 0 0 .0 0 0 0 0 wxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 *xxxx% 0.0
Total 0 0 0 0 0 0 0 0 0
% Of
Total

Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 0
Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

‘ From : 04/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER

STABILITY CLASS B

Wind Speed | (1) (@) (3) (4 (5) (6) (7) (8)
(MPH) -> CALM | 10 36 76 126 18.6 246 326+

. . .
235 | -75 | -125 |-185 |-245 |-325 Total % Of = Avg.

Sector Total Speed

* Kok ok ok Kk

N

* Kk ok ok ok ok

NNE

* Kok ok ok ok

NE

* Kok ok ok ok

ENE

* Kk Kk k ok ok

ESE * ok k ok ok ok

* K Kk Kk kK
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* K Kk ok ok ok

SSE

"II' SSW
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* ok k kKK
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* Kk ok ok ok

WNW
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* k% Kk k%

OO0 |0 0O 0Ol 0|0 |00l lO|O| O
O O O Of O] O O O] O] O] O O o o o ©
O] O] O o o O o O O O O O O O o ©

NNW

wn
O |o|jo|lo|lo|jojojo|lojojololoio|lolo|o
o |lo|jo|lojlo|clojlo|lo|lojloio|ojloio|o| o
O i ojlojlo oo |lo|lojlo|o|lojo|lo|lojoilo]o
O |olo|lo|lo|jojojlo|o|jlojlo|lololojojo|o
O |o|lo|lojo|lojojo|lololo|lololo|lolo| o
O |olo|lojlo|o|jlo|lo|o|ololo|lo|lo|o|lo|o
O | o|lo|lo|jlolojlo|lo|oj]ojolo|lo|ojlo|o|o

Total

o

*
*
*
*

Total

Average speed for this table (MPH): 0.
Hours in above table with variable direction

Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

O O O O O O

Total number of hours for period :
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Radioactive Release Effluent Report - RORJFB South Texas Project

Batch Release Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table -VBatch Release Hours

From : 04/01/2009 00:00 To : 06/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS C

o (S (818 (8 8 18 (8 (8]
Sector -35 -75 -1'2.5-’ -185 |-245 |-325 Total ;ogil f;‘ggéd

N 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NE 0 0 0 0 0 0 0 0 0 xxkxxx 0.0
ENE o 0 0 0 0 0 0 0 0 **kxxx 0.0
E 0 0 0 0 0 0 0 o 0 wxxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
SE 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
5 0 0 0 0 0 0 0 0 0 ***x** 0.0
SSwW 0 0 0 0 0 0 0 0 0 ****xxx (0.0
SW 0 0 0 0 0 0 0| 0 0 *xxxxx 0.0
WSW 0 0 0 0 '0 0 0 0 0 F*ExKAK 0.0
W 0 0 0 0 0 0 0 0 O xwxxxx 0.0
WNW 0 0 0 0 0 0 0} 0 0 **xxxx 0.0
NW 0 0 0 0 0 0 0 o 0 xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
Total

Average speed for this table (MPH): 0.0

Hours in above table with variable direction 0

Total number of CALMs 0

Total number of Invalid hours 0

Total number of Valid hours 0

Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release © Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

‘ From : 04/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER

STABILITY CLASS D

Wind Speed | (1) @ @ @ 5 © | ®
o Rl A LA T L A AL A e e
N 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 wx¥xxxx 0.0
NE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 *xxxx%x 0.0
E 0 0 0 0 0 0 0 0 O wwxxxx 0.0
ESE 0 0 0 0 0l 0 0 0 0 **xxxx 0.0
SE 0 0 0 0 0 0 0 0 O xxxxxx . 0.0
SSE 0 0 0 0 0 0 0 0 O wxFxxx 0.0
S 0 0 0 0 0 0 0 0 O xxxxxx 0.0
‘ SSW 0 0 0 0 0 0 0 0 0 *xrxx%x 0.0
SW 0 6 0 0 0 0 0 0 O xxxxxx 0.0
WSW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
W 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
WNW 0 0 0 0 0 0 0 0 O xxwxxx 0.0
NW 0 0 0 0 0 0 0 0 O xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 FFE 0.0
Total 0 0 0 0 0 0 0 0 0
% Of R B SRS B
Total
Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0
Total number of CALMs 0]
Total number of Invalid hours 0
Total number of Valid hours 0 ~
Total number of hours for period : -0

,
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Radioactive Release Effluent Report - RDRJFB - *South Texas Project

Batch Release . Second Quarter 2009 . Joint Frequency Tables

Joint -Frequency Table - Batch Release Hours

From : 04/01/2009 00:00 To : 06/30/2009 23:00 ‘ ‘

PRIMARY TOWER'

STABILITY CLASS E»

e (S 18 T8 R T8 T8 (8 (&) s |
Sector 235 |-75 | -125 |-185 |-245 |-325. foral ® of IQEng

N 0 0 0 0 0 0 0 0 O wxxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 xxHxxx 0.0
NE 0 ‘o 0 0 0 0 'o 0 0 xxxxxx 0.0
ENE 0 0 0 0 0l 0 0 0 0 waxxxx 0.0
E . 0 0 0 of - o 0 0 0 0 *rirrr 0.0
ESE 0 0 0 0 0 0 0 0l 0 *¥sxxx 0.0
SE 0 .0 0 0. 0| 0 d' 0 0 Feeer 0.0
SSE 0 0 0 0 0 0 0 .0 0 *xxxxx 0.0
S 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
SSW 0 0 0 0 0 0 -0 0 0 *xxxxx 0.0
SW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
WswW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
W 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 O *#xwkx 0.0
Total 0 0 0 0 0 0 0 0 0
% of wkrrann | dmmnknn | domrmines | kmaanens | swmionst | saoessk | aabesaak | oressses
Total :

Average speed for this table (MPH): 0.0

Hours in above table with variable direction 0

Total number of CALMs 0

Total number of Invalid hours 0

Total number of Valid hours 0

Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB A 2 ] : : South Texas Project

Batch Release - Second Quarter 2009 ) Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

‘ » From : 04/01/2009 00:00 . To : 06/30/2009 23:00 -

PRIMARY TOWER

STABILITY CLASS F

e R I R A R A
Sector -35 -75 -125 | -185 |-245 |-325 Total S;géd
N 0 0 0 .o 0 0 0 0 0 *xxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NE 0 0 0 0 0 0 0 0 0 *x#xkx 0.0
ENE .0 .0 o} ‘ 0 ) .0 "o 0 Q FrKkHKk 0.0
E 0 0 0. 0 0 0 0 0 0 x*xxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 wxxxxx 0.0
S 0 0 0 0 0 0 o 0 0 xxxxxx 0.0
‘ 'SSW 0 0 .0 0 0 0 0 0 0 xrerrr 0.0
‘ ' SW 0 0 0 0 Ik 0 o 0 O wxxxxx 0.0
WsW 0 0 0 0 0 0 0 0 O wxxxxx 0.0
W 0 0 0 0 0 -0 0 0 0 *xxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNW 0 0 0 0 0 0 .0 0 0 *xxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
% Of "
Total
~'Average speed for this table (MPH): 0.0
Hours in above table with variable direction 0.
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 0
Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFB : South Texas Project

Batch Release . Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 04/01/2009.00:00 To : 06/30/2009 23:00 ‘ | ‘

PRIMARY TOWER

STABILITY CLASS G

Wind Speed | (1) @ |® @ |o (6) @ ®

Rl A E A A A e N A
N 0 0 0 0 0 0 0 0 0 **x*xx " 0.0
NNE 0 0 0 0 o o 0 0 O xxxxxx 0.0
'NE 0 0 0 0 0 0 0 0 Q. FHxxkkh*x 0.0
ENE 0 ol 0 ol ol o 0 0|, O Fx¥xxx 0.0
E ol 0 0 ol o of- 0 0 0 xxxxxx 0.0
ESE 0 0 0 .0 0 0 0 0 0 xx¥xxx 0.0
SE 0 0 0 0 0 of .0 0 0 Fxrrex 0.0
SSE 0" 0 0 0 0 0 0 0 0 xxxxxx 0.0
s 0 0 0 0 0 0 0 0 0 Fxrerr 0.0
SSW 0 o 0 0 0 0] 0 0 d folea el 0.0
SW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
WSW 0 0 0 0 0 of ol o 0 e 0.0
W 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
WNW 0 0 0 .0 0 0 0 0 0 *xx*kxx (.0
NW - 0 0 0 0 0 0 0 0 Q *x*xxx 0.0
NNW 0 0 0 0 0 0 o 0 0 xxxxkx 0.0
Total 0 0 0 0 0 0 0 0 0
% Of .
Total

Average speed for this table (MPH): ‘ 0.0 o

Hours in above table with variable direction" 0

Total number of CALMs ' 0

Total number of Invalid hours , Y

Total number of Valid hours 0‘

Total number of hours for period : 0
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Radioactive Release Effluent Report - RDRJFBA South Texas Project

Batch Release Second Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours.

' From : 04/01/2009 00:00 To : 06/30/2009 23:00

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

e oo |G |19 |48 |76 |6 [do6 |s46 |26+ | soms 5 or

Sector -35 -75 -125 | -185 |-245 |-325 roral S;Zéd
N 0 0 0 0 0 0 0 0 0 *x**xx 0,0
NNE 0 0 0 0 0 0 0 0 0 **x*xxx 0.0
NE 0 0 0 0 0 0 0 0 0 **x*xxx 0.0
ENE 0 0 0 0 0 0 0 0 0 ***xx%x 0,0
E 0 0 0 0 0 0 0 0 0 *xx*xxx 0 0
ESE 0 0 0 0 0 0 0 0 0 **x*xxx 0.0
SE 0 0 0 0 0 0 0 0 0 ***x*xx 0.0
SSE 0 0 0 0 0 0 0 ol 0 ***xxxx 0.0

S 0| 0 0 0 0 0 0 0 0 ***xxx 0.0
‘ SSW 0 0 0 0 0 0 0 0 0 ****xx*x (0.0
swW 0 0 0 0 0 0 0 0 0 **xxxx 0.0
WSW 0 0 0 0 0 0 0 0 0 **xxx%x 0.0
W 0 0 0 0 0 0 0 0 0 ***x%%x 0,0
WNW 0 0 0 0 0 0 0 0 0 ***xx*x (.0
NW 0 0 0 0 0 0 0 0 0 **xxx%x 00
NNW 0 0 0 0 0 0 0 0 0 *xxxxx (.0

Total 0 0 0 0 0 0 0 0 0
% Of
Total |

Average speed for this table (MPH):

Hours in above table with variable direction
Total number of CALMs ‘

Total number of Invalid hours

Total number of Valid hours

O O O o O

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB South Texas‘Project .

Batch Release : Third Quarter 2009 : Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 07/01/2009 00:00 To : 09/30/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFB - South Texas Project

Batch Release Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours
. ' From : 07/01/2009 00:00 To : 09/30/2009 23:00

PRIMARY TOWER

STABILITY CLASS A

Wind Speed | (1) ) (3) (4) (5 6 @) (8)
S e A LT A A A e e
N 0 0 0 0 0 0 0 0 0 *x#xx*x 0.0
' NNE 0 0 0 0 0 0 0 0 0 Hxxxxx 0.0
NE 0 -0 0 0 0 0 0 0 0 xxxxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
E 0 0 0 0 0 0 0 0 0 xx¥*xxx 0.0
ESE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SE’ 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
S 0 0 0 0 0 0 0 0 O xxxxxx 0.0
‘ Ssw 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SW 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
WSW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
W 0 0 0 0 0 0 0 0 O *xxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
% of x U
Total
Average speed for this table (MPH): : 0.0
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 9
Total number of hours.for period : 9
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 07/01/2009 00:00 To : 09/30/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS B

s PV I S I B S B S 4 S - SO I

Sector -35 | -75 |-125 |-185 |-245 |-325 .| Total ;ogil.‘ égiéd
N 0 0 0 0 0 .0 0 0 "0 .0.0% 0.0
NNE o 0 0 0 0 0 0 0 07 0.05 0.0
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0| 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 0 0 "o 0 0 0" 0.0% 0.0

| sE 0 0 0 1 0 0 0 0 1 *100.0% 10.9
SSE 0 0. 0 0 0 0 0 0 0 0.0% 0.0
5 0 0 .0 0 0 o 0 0 0 0.0% . 0.0
SSW 0 0 0 0 0 1] 0 o 0 0.0% 0.0
SW 0 0 0 0 0 0 0 0 0 0.0% 0.0

- wsw 0 0 0 0 0 0 0 0 0 0.0% 0.0

W 0 0 0 0 0 0 0 0 0 0.0% 0.0

W 0 0 0 0 0 0 0 o] -0 0.0%5 0.0
NW 0 0 0 0 ) ) 0 0 0 0.0% 0.0
NNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
Total 0 0 0 1 0 0 0 0 1
i‘:ogil 0.0%| 00%| 00%|1000%| 00%, 00%| 00%| 0.0%

Average speed for this table (MPH): 10.
Hours in above table with variable direction

Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

O O O O O W

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB

South Texas Project

Batch Release

Third Quarter 2009

Joint Frequency Table - Batch Release Hours

. From :

07/01/2009 00:00

To

PRIMARY TOWER

09/30/2009 23:00

Joint Frequency Tables

STABILITY CLASS C
m;: )Speed é1) (2) (3) (4) (5) (6) (7) (8)
-> ALM 1.0 3.6 76 12.6 18.6 24.6 326+
. Total % Of Avg.
Sector -35 -7.5 -125 -18.5 -24.5 -325 Total Speed
N 0 0 0 0 0 0 0 0 -0 0.0% 0.0
NNE 0 0 0 0 0 0 0 0 0 0.0% 0.0
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SE 0 0 o} 1 0 0 0 0 1 *100.0% 12.0
SSE 0 0 0 0 0 0 0 0 0 0.0% 0.0
s 0 0 0 0 0 0 0 0 ¢ 0.0% 0.0
‘ SSwW 0 0 0 0 0 0 0 0 0 0.0% 0.0
SW 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0‘ 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
Total 0 0 0 1 0 0 0 0 1
roor 0.0%| 00%| 00%]| 100.0% 00% 00% 00% 0.0%

Average speed for this table

(MPH) :

Hours in above table with variable direction
Total number of CALMs
Total number of Invalid hours

Total number of Valid hours

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB ' South Texas Project

Batch Release Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 07/01/2009 00:00 To : 09/30/2009 23:00 .. ‘

PRIMARY TOWER

STABILITY CLASSD

m:a)Speed g )LM 1(23 3(3;3) (Aé) 1(2 ) o A o ‘
> A . . 7. 6 18.6 24.6 32,6 + o
. Total % Of Avg.
Sector -35. | -75 -125 | -185 | -245 | -325 4 Total Specd

N 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNE 0 0 0 0 0 0 0 ) 0 0.0% 0.0
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0:0% 0.0
"ESE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SE 0 0 0 2 0 0 0 0 2 *100.0% 11.9
SSE 0 0 0 0 0 0 0 0 0 0.0% 0.0
S 0 0 0 0 0 0 0 0 0 0.0% 0.0
SSW 0 0 0 0 0 0 0 ) 0 0.0% 0.0 ‘
SW 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 0 0 0 ol 0 0 0 0 0 0.0% - 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 0 ol 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
Total 0 0 0 2 0 0 0 0 2
i‘:oggl 0.0%| 0.0%| 00% 100.0%| 0.0%| .0.0%' 00%| 0.0%

Average speed for this table (MPH): 11.

Hours in above table with variable direction
Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

O W O O O W

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB

South Texas Proje'ct

Batch Release

Third Quarter 2009

Joint Frequency Table - Batch Release Hours

Joint Frequency Tables

From : 07/01/2009 00:00 To 09/30/2009 23:00"
PRIMARY TOWER
STABILITY CLASS E
mey o | w10 |48 s |k |des | see | se
> +
. . £ . . - : Total % Of Avg.
Sector -35 -75 -12.5 -18.5 -245 -325 Total Speed
N 0 0 0 0 0 0 0 .0 0 0.0% 0.0
NNE 0 0 0 0 0 0 0 0 0 0.0% 0.0
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SE 0 0 4 1 0 0 0 0 5 *100.0% 6.8
SSE 0 ol 0 0 0 0 0 0 0 0.0% 0.0
S . 0 0 0 0 0 0 0 0 0 0.0% 0.0
‘ SSwW 0 0 0 0 0 0 0 0 0 0.0% 0.0
SW 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
Total 0 0 4 . 0 0 0 0 5
;6‘5221 0.0% 0.0%| 80.0%/| 20.0% 0.0% 0.0% 0.0% 0.0%
Average speed for this table (MPH): 6.8
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 9
Total number of hours for period : 9 )

9-61



Radioactive Release Effluent Report - RDRJFB : e South Texas Project

Batch Release Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 07/01/2009 00:00 To : 09/30/2009 23:00 : ‘

PRIMARY TOWER

STABILITY CLASS F

Wind Speed (1) 2) (3) (4) 5 6 (7) 8) - _

w00 | The (e [0 R |0 | o por
N 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NE 0 0 0 0 0 0 0 0 0 xxwxxx 0.0
ENE 0 0 0 0 0 0 0 0 0 ***xxx 0.0
E 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 ****xx 0.0
SE 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 J 0 wxrxx 0.0
S 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
Ssw 0 0 0 0 0 0 0 0 0 xx¥xxxx 0.0
SW 0 0 0 0 0 0 0 0 C O FrwrEx 0.0
WSW o 0 0 0 0 0 0 0 0 wxxxxx 0.0
W 0 0 0 0 0 0 0 0 0 *x#xxx 0.0
WNW 0 0 0 0 0 0 0 0 0 ***xxx 0.0
NW 0 0 0 0 0 0 0 0 0 xrxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 xxwxxx 0.0
Total 0 0 0 0 0 0 0 0 0
8 0F | suvuresn | sureess | sunernrs | rens I~
Total

Average speed for this table (MPH): 0.0

Hours in above table with variable direction 0

Total number of CALMs 0

Total number of Invalid hours 0

Total number of Valid hours 9

Total number of hours for period : 9
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Radioactive Release Effluent Report - RDRJFB South Texas Project -

Batch Release - Third Quarter 2009 Joint Frequency Tables

- Joint Frequency Table - Batch Release Hours
‘ " From : 07/01/2009 00:00 To - 09/30/2009 23:00

PRIMARY TOWER

STABILITY CLASS G

Wind Speed (1) (2) (3) (4) (5) (6) (7) (8)

A e A AR A A A e R e
N 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
NE 0 0 0 0 0 0 0 0 O xxxxxx 0.0
ENE 0 0 0 0 0 0 ol 0 0 xxxxxx 0.0
E 0 0 © 0 0 0 0 0 0 O xxxxxx 0.0
ESE 0 0 0 0 0 0 0 0 0 *xxxxx 0.0
SE 0 0 0 0 0 .o 0 0 0 wxxxxx 0.0
SSE 0 0 0 0 0 0 0 0 0 *xxFkix 0.0
S 0 0 0 0 0 0 0 0 0 wxxxxx 0.0

‘ SSW 0 0 0 0 0 0 0 0 Q **KkKkkk 0.0
SW 0 0 0 0 0 0 0 0 O wxxxxx 0.0
WSW 0 0 0 0 0 0 0 0 O wxxxxx 0.0
W 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
WNW 0 0 0 0 0 0 0 0 0 x¥xxxx 0.0
NW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
NNW 0 0 0 0 0 0 0 0 0 xxxxxx 0.0
Total 0 0 0 0 0 0 0 0 0
% of
Total

Average speed for this table (MPH): . 0.0
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 9
Total number of hours for period : 9
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Radioactive Release Effluent Report - RDRJFBA . South Texas Project

Batch Release Third Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 07/01/2009 00:00 To : 09/30/2009 23:00 . A ‘

PRIMARY TOWER

ALL STABILITY CLASSES COMBINED

WindSpeed | (1) | (2) (3) 4) (5 © | o [®
'(:e:l:r» CAM ! E?.s 3765 -7'162,5 -1%:5 jgfs _2;25. 26 | rotal ;Ogil ]S*;gé 4
N 0 0 0 0 0 0 0 0 0 0.0 0.0
NNE 0 0 0 0 0 0 0 0 0 0.0% 0.0
NE 0 o o 0 0 ol 0 0 0 0.05 0.0
ENE 0 0 0 0 0 0 0 0 0  0.0%5 0.0
E 0 0 0 0 0 0| 0 0 0 0.0% 0.0
ESE 0 of o 0 0 0 0 0 0 0.0% 0.0
SE 0 0 4] 5 0 0 0 0 9 *100.0% 9.0
SSE 0 0 0 0 0 0 0 0 0 0.0% 0.0
s 0 0 0 0 0 0 0 0 0 0.0%5 0.0
ssW 0 0 0 0 0 o 0 0 0 0.05 0.0
W 0 0 0 0 0 0 0 0 0 0.0%5 0.0
WsW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 0 0 0 ) 0 0 0 0.0%8 0.0
WNW 0 0 0 0 0 0 o o 0 0.0% 0.0
NW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
Total 0 0 4 5 0 0 o|. o 9
20T | 00%| 00% 444% 556%| 0.0%| 00%| 0.0%| 0.0%

Average speed for this table (MPH): 9.
Hours in above table with variable direction

Total number of CALMs

Total number of Invalid hours

Total number of Valid hours

o Ww O O O O

Total number of hours for period :
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Radioactive Release Effluent Report - RDRJFB i Séulh Texas Project

Batch Release ' Fourth Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Releaée Hours

’ From : 10/01/2009 00:00 To : 12/31/2009 23:00

PRIMARY TOWER
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release . ) Fourth Quarter 2009 ’ Joint Frequency Tables

Joint Frequency Table - Batch Re;ease Hours}

From : 10/01/2009 00:00 To':. 12/31/2009 23:00 ‘ ‘

PRIMARY TOWER

STABILITY CLASS A

Wind Speed | (1) @) 3) ) (5) 6 (7) (8)

(::::;o ALY -1%?.5 -3;3.5 -7i62.5 -1%_'5.5 jgf.s -23'26.5 M :’I‘:O(t)él 2;2[3 J
N 0| 0 0 0 0 0 0 0 0. 0.0% 0.0
NNE 0 o 0 of 1 of o 0 1 2.3% 13.4
NE 0 0 0 0 0 0 0 0 0 0.0% 0.0
ENE 0 0 0 0 0 0 0 0 0 0.0% 0.0
E 0 0 0 0 0 0 0 0 0 0.0% 0.0
ESE 0 0 0 0 0 ol 0 0 0 0.0 0.0
Sk 0 0 0 0 0 0 0 0 0+ 0.0% 0.0
SSE 0 1 0 3 0 0 0 0 4--9.1% 9.1
S 0 0 1 15 3 0 s} 0 19 43.2% 11.1
SSW 0 1 | 3 5| 0 0 .0 -0 9 20.5% 7.6
SW 0 1 0 6. 0 0 0 0 7 15.9% 9.3
WSW 0 ol ol 0 0 ol o 0 0 0.0% 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0|: 0 0 0 0 0 0 0. 0.0% 0.0
NW 0 0 0 1 0 o . .of 0 1 2.3% 11.5
NNW 0 0 0 2 1 0 0 0 3 6.8% 13.8
Total 0 3 4 32 5 0 0 0 44
YO | o0o%| 68%| 91%| 727%| 114%| 00%| 00%| 0.0%

Avérage speed for this table (MPH): : 'lOil

Hours in above table with variable direction : 0
Total number of CALMs : 0
Total number of Invalid hours : N 0
Total numbér of Valid hours .: - 708_
Total number of hours for period : 708
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Radioactive Release Effluent Report - RDRJFB

South Texas Project

Batch Release

Fourth Quarter 2009

Joint Frequency Table - Batch Release Hours

From : 10/01/2009 00:00

To

PRIMARY TOWER

12/31/2009 23:00

Joint Frequency Tables

STABILITY CLASS B
woasreed [0 @ (8 [0 (8 16 % Do | e
Sector -35 | -75 2125 | -185 | -245 | -325 Total S;Zéd

N 0 0 1 2 0 0 0 0 3 7.5% 10.5
NNE 0 0 0 3 3 0 0 0 6 15.0% 11.4
NE 0 0 0 3 0 0 0 0 3 7.5% 9.9
ENE 0 0 0 1 0 0 0 0 1 2.5%  11.3
E 0 0 0 1 0 0 0 0 1 2.5% 9.0
ESE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SE 0 0 0 4 0 0 0 0 4 10.0%  10.3
SSE 0 0 0 1 1 1 0 0 3 7.5% 14.2
S 0 0 0 7 3 0 0 0 10 25.0% 11.4
SSW 0 0 1 3 0 0 0 0 4 10.0% 7.6
SW 0 0 0 0 0 0 0 0 0 0.0%5 0.0
Wsw 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 0 0 0 0 ' 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 2 0 3 0 0 5 12.5% 16.3
Total 0 0 2 27 7 4 0 0 40
:io(t)il 0.0% 0.0% 50%| 675%| 17.5%| 10.0% 0.0% 0.0%

Average speed for this table (MPH): 11.5 -~

Hours in above table with variable direction 0

Total number of CALMs 0

Total number of Invalid hours 0

Total number of Valid hours 708

Total number of hours for period 708

9-67



Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release, Fourth Quarter 2009 ~ Joint Frequency Tables .

Joint Fréquency Table - Batch Release Hours

From : 10/01/2009 00:00. To : 12/31/2009 23:00 , ‘

PRIMARY TOWER

STABILITY CLASS C

Wind Speed | (1) 2) @ | @ (5) CEEY (8) _

R LR E B L T R ol RS

N 0 1 0 7 0 0 0 0 8 14.5% 9.0
NNE 0 0 1 6 2 0 0 0 9 16.4% 10.7
NE 0 0 3 1 0 0 0 0 4 7.3% 7.7
ENE 0 0 2l 1 0 0 0 0 3 5.5% 6.1
E 0 o 2 0 0 0 o 0 2 3.6% 6.3
ESE 0 0 0| 4 0 0 0 0 4 7.3% 8.8
SE 0 0 0 4 1 0 o} 0 5 9.1% 10.5
SSE 0 0 0 4 3 0 0 0 7 12.7% 12.4
S 0 0 2 4 2 0 0 0 8 14.5% 10.4
SSW 0 0 1 0 0 0| 0 0 1 1.8% 3.8
SW 0 0 1 0 0 0 0 0 1 1.8% 3.9
WSW o} 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 0 "0 0 0 0 0 0 0.0% 0.0
NNW 0 0 0 1 0 2 0 0 3  5.5% 16.7]
Total 0 1 12 32 8 2 0 0 55
i‘:ogil 00%| 1.8%| 21.8%| 582%| 145%| 3.6%| 00%| 0.0%

Average speed for this table (MPH): . 9.9
Hours .in above table with variable direction : 0
Total number of CALMs 0
Total number of Invalid hours : 0
Total number of Valid hours : 708
Total number of hours for period : . 708
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Radioactive Release Effluent Report - RDRJFB

South Texas Project

Batch'Release

Fourth Quarter 2009

Joint Frequency Table - Batch Release Hours

From : 10/01/2009 00:00

To

PRIMARY TOWER

12/31/2009 23:00

Joint Frequency Tables

STABILITY CLASSD

Wind Speed (1) 2 (3) 4) (5 (6) (7) @8 -

SO R BT B S B PR P B e P R B R
N 0 0 6 25 3 0 0 0 34 17.9% 9.8
NNE 0 2 4 28 6 0 0 0 40 21.1% 9.8
NE 0 1 4 8 5 0 0 0 18 9.5% 10.1
ENE 0 0 2 4 1 0 0 0 7 3.7% 9.0
E 0 0 5 1 0 0 0 0 6 3.2% 6.2
ESE 0 0 0 7 1 0 0 0 8 4.2% 10.8
SE 0 0 2 15 1 0 0 0 18 9.5% 9.6
SSE 0 0 5 6 6 1 0 0 18 9.5% 11.0,
S 0 0 5 9 6 0 0 0 20 10.5% 9.9

‘ SSW 0 0 6 2 0 0 0 0 - 8 4.2% 7.3
SW 0 0 0 1 0 0 0 0 1 0.5% 7.8
WSW 0 1 0 0 0 0 0 0 1 0.5% 2.5
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 0 1 0 1 0 0 0 2 1.1% 12.6
NNW 0 0 0 3 6 0 0 0 9 4.7% 14.1
Total 0 4 40 109 36 1 0 o] 190
?OS; 0.0%| 21%| 21.1%| 57.4%| 18.9% 0.5% 0.0% 0.0%

Average speed for this table (MPH): 9.9
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 708
Total number of hours for period : 708
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release ) Fourth Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 10/01/2009 00:00 To : 12/31/2009 23:00 ‘

PRIMARY TOWER

STABILITY CLASS E

oo [ [0 150 195 185 |5 15 o | sms s 0 oane
Sector 35 | -75 |-125 |-185 |-245 |-325 ‘Tota {;Ogal.“ g‘;géd
N 0 1 19 6 0 0 0 ol 26 12.1% 7.0
NNE 0 0 11 1 0 0 0 0 12 5.6% 5.7
NE 0 0 7 4 1 0 0 0 12 5.6% 7.6
ENE 0 3 12 3 0 0 0 0 18  8.4% 6.2
E 0 1 3 1 0 0 0 0 5 2.3% 5.4
ESE 0 4 6 1 0 o - o o] 11 s5.1% 4.5
SE 0 1 21 3 0 0 0 0 25 11.7% 6.3
SSE 0 4 33 14 4 0 0 0 55 25.7% 7.2
S 0 0 18 2 4 0 0 0 24 11.2% 7.5
SSW 0 1 12 0 0 0 0 0 13 6.1% 5.1
SW 0 0 3 0 0 0 0 0 3 1.4% 5.8
wswW 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 ) 0 0 0 0 0 209 5.8
WNW 0 0 0 0. 0 0 0 0 | 0 0.0% 0.0
- NW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NNW 0 1 3 4 0 0 0 0 8§ 3.7% 7.8
Total 0 16 150 39 9 0 0 o| 214
?ogil 0.0% 75%| 70.1%| 18.2% 42%| 0.0% | 0.0% 0.0%
Average speed for this table (MPH): 6.6
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours : 0 .
Total number of Valid hours : ‘ 708
Total number of hours for period : ) 708
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Radioactive Release Effluent Report - RDRJFB

South Texas Project

Batch Release

Fourth Quarter 2009

Joint Frequency Table - Batch Release Hours

Joint Frequency Tables

From : 10/01/2009 00:00 To 12/31/2009 23:00
PRIMARY TOWER
STABILITY CLASS F
Wind Speed (1) @) (3) {4) (5 (6) 7) (8)
(MPH) -> CALM 1.0 36 76 12.6 18.6 24.6 326+ Total % Of Ay
] g.
Sector -35 -75 -125 -185 -245 -325 Total Speed
N
N 0 0 6 0 0 0 0 0 6 8.6% 6.1
NNE 0 0 6 0 0 0 0 0 6 8.6% 6.5
NE 0 0 2 0 0 0 0 0 2 2.9% 4.7
ENE 0 1 1 0 0 0 0 o] 2 2.9% 3.5
E 0 3 5 0 0 0 0 0 8 11.4% 4.%6
ESE 0 1 ‘5 0 0 0 0 0 6 8.6% 4.4
. SE 0 4 12 1 0 0 0 0 17 24.3% 4.9
‘ SSE 0 2 7 0 0 0 0 0 9 12.9% 5.0
‘ S 0 0 1 0 1 0 0 0 2 2.9% 9.2
‘ SSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
SW. 0 0 0 0 0 0 0 0 0 0.0% 0.0
WSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 ' 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 1 0 0 0 0 0 ) 1 1.4% 2.3
NNW 0 0 10 1 0 0 0 0 11 15.7% 5.9
Total 0 12 55 2 1 0 0 0 70
Soor | 00%| 174%| 786%| 29%| 14%| 00%| -00% 0.0%
Average speed for this table (MPH): 5.3
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 708
Total number of hours for period : 708
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Radioactive Release Effluent Report - RDRJFB South Texas Project

Batch Release Fourth Quarter 2009 Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 10/01/2009 00:00 To : 12/31/2009 23:00 ' ‘

PRIMARY TOWER

STABILITY CLASS G

:Ni“d Speed (1) (2) (3) (4) (5) (6) (7) (8)- .
MPH) -> CALM 1.0 3.6 7.6 12.6 18.6 246 326+ Total % Of Av
° g .
Sector -3.5 -75 -125 -18.5 -245 -325 Total Speed

N 0 6 2 0 0 0 0 0 8 8.4% 2.9
NNE 0 5 8 0 0 0 0 0 13 13.7% 4.0
NE 0 18 4 0 0 0 0 0 22 23.2% 3.1
ENE 0 15 1 0 0 0 0 0 16 16.8% 2.9
E 0 8 3 0 0 0 0l 0 11 11.6% 3.1
ESE 0 3 2 0 0 0 0 0 5 5.3% 3.2
SE 0 0 0 0 0 0 0 0 0 0.0% 0.0
SSE 0 0 0 0 0 0 0 0 0 0.0% 0.0
S 0 0 0 0 0 0 0 0 0 0.0% 0.0,
SSW 0 0 0 0 0 0 0 0 0 0.0% 0.0
SwW 0 0 0 .0 0 0 0 0 0 0.0% 0.0
WsW 0 0 0 0 0 0 0 0 0 0.0% 0.0
W 0 0 0 0 0 0 0 0 0 0.0% 0.0
WNW 0 1 2 0 0 0 0 0 3 3.2% 3.4
NW 0 1 5 0 0 0 0 0 6 6.3% 3.6
NNW 0 0 11 0 0 0 0 0 11 11.6% 5.2
Total 0 57 38 0 0 0 0 0 95
§O€§1 0.0%| 60.0%| 40.0% 0.0% 0.0% 0.0% 0.0%|  0.0%

Average speed for this table (MPH): 3.5

Hours in above table with variable direction :- 0

Total number of CALMs 0

Total number of Invalid hours : 0

Total number of Valid hours : 708

Total number of hours for period : 708
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Radioactive Release Effluent Report - RDRJFBA

\

South Texas Projeci

Batch Release

Fourth Quarter 2009

Joint Frequency Table - Batch Release Hours

‘ From :

10/01/2009 00:00

To

PRIMARY TOWER

12/31/2009 23:00

Joint Frequency Tables

ALL STABILITY CLASSES COMBINED

Py oA |10 |a8 |76 |36 |das |46 | a6
- . . . . . . 6+ o
Sector 235 | -75 |-1256 |-185 |-245 |-325 Total ;Ofil Zs*ggéd
N 0 8 34 40 3 0 0 0 85 12.0% 7.9
NNE 0 7 30 38 12 0 0 0 87 12.3% 8.4
- NE 0 19 20 16 6 0 0 0 61 8.6% 6.7
ENE 0 19 18 9 1 0 0 0 47 6.6% 5.5
E o] 12 18] 3 0 0 0 o 33 4.7% 4.7
ESE 0 8 13 12 1 0 0 0 34 4.8% 6.3
SE 0 ‘ 5 35 27 2 0 0 0 69 9.7% 7.3
SSE 0 7 45 28| 14 2 0 0 96 13.6% 8.4
S 0 0 27 37 19 0 0 0] 83 11.7% 9.7
‘ Ssw 0 2 23 10 0 0 0 0 35 4.9% 6.5
SW 0 1 4 7 0 0] 0 0 12 1.7% 7.8
- wWsw 0 1 0 0 0 0 0 0 1 0.1% 2.5
W 0 0 2 0 0 0 0 0 2 0.3% 5.8
W 0 1 2 0 0 0 0 0 3 0.4% 3.4
NW 0 2 6 1 1 0 0 0 10 1.4% 6.1
NNW 0 1 24 13 7 5 0] 0 50 7.1% 9.7
Total 0 93 301 241 66 7 0 0 708
iogil 0.0%| 13.1%| 425%| 34.0%| 9.3% 1.0%| 0.0%| 0.0%
Average speed for this table (MPH.): 7.7
Hours in above table with variable direction 0
Total number of CALMs 0
Total number of Invalid hours 0
Total number of Valid hours 708
Total number of hours for period : 708
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PREFACE

o

The South Texas Project (STP) Offsite Dose Calculation Manual (ODCM) is divided into -
two parts: Part A, Radiological Effluent Monitoring Programs, which provides the in-plant
radiological effluent monitoring prograrh requirements for liquid and gas sampling and analysis,
along with the Radiological Environmental Monitoring Program réquirements; and Part B,
Radiological Calculational Methods and Parameters, which provides approved methods to
determine effluent monitor setpoint values and estimates of doses and radionuclide
concentrations occurring beyond the boundaries of the station resulting from normal station
operation.

The sampling and analysis programs in Part A provide the inputs for the models of Part B
in order to calculate offsite doses and radionuclide concentrations necessary to determine
compliance with the dose and concentration requirements of Control 3/4.11 in Part A of the
ODCM. The Radiological Environmental Monitoring Program required by Control 3/4.12 in
Part A, and outlined within this manual provides the means to determine that measurable
concentrations of radioactive materials released as a result of the operation of STPEGS are not
significantly higher than expected. ' ‘

Changes to the ODCM shall be performed in accordance with Technical Specifications
6.8.3.n. .

) t
Q
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PART A

RADIOLOGICAL EFFLUENT MONITORING PROGRAMS

INTRODUCTION

Part A of the Offsite Dose Calculation Manual (ODCM) describes the minimum sampling and
analy51s programs conducted by STPEGS which provide input to the models in Part B of the ODCM for
calculating liquid and gaseous effluent concentrations, monitor setpoints, and offsite doses. The results of
Part B calculations are used to determine compliance with the concentration and dose recjuirements of Part A.

The minimum required Radiological Environmental Monitoring Program (REMP) is described in Part
B. The information obtained from the REMP provides data which may allow evaluation of the relationship
between quantities of radioactive materials released in effluents and resultant radiation doses to individuals
from principal pathways of exposure. The data developed in the surveillance and monitoring programs
described in Part A of the ODCM provide a means to confirm that measurable concentrations of radioactive
materials released as a result of STPEGS operations are not significantly higher than expected based on the
models in Part B. o

@

@
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DEFINITIONS
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DEFINITIONS . .
I -

The defined terms of this section appear in capitalized type and are applicable throughout these
Controls.

1.1 ACTION

ACTION shall be that part of a Control that prescribes remedial measures required under designated
conditions.

1.2 ANALOG CHANNEL OPERATIONAL TEST

An ANALOG CHANNEL OPERATIONAL TEST shall be the injection of a simulated signal into
the channel as close to the sensor as practicable to verify OPERABILITY of alarm, interlock, and/or
trip functions. The ANALOG CHANNEL OPERATIONAL TEST shall include adjustments, as.
necessary, of the alarm, interlock, and/or Trip Setpoints so that the Setpoints are within the required
range and accuracy. :

1.3 CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel so 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 so that the entire channel is calibrated. ‘

1.4  CHANNEL CHECK : : . -

A CHANNEL CHECK shall be the qualitative assessment of channel behavior during operation by
observation. This determination shall include, where possible, comparison of the channel indication
and/or status with other indications and/or status derived from independent instrument channels
measuring the same parameter.

1.5 DIGITAL CHANNEL OPERATIONAL TEST

A DIGITAL CHANNEL OPERATIONAL TEST shall consist of injecting simulated process data,
where available, or exercising the digital computer hardware using data base manipulation to verify
OPERABILITY of alarm, interlock, and/or trip functions.

1.6 DOSE EQUIVALENT I-131

DOSE EQUIVALENT I-131 shall be that concentration of I-131 (microCurie/gram) which alone
would produce the same committed effective dose equivalent dose as the quantity and isotopic
mixture of I-131, 1-132, I-133, 1-134, and I-135 actually present. The committed effective dose
equivalent dose conversion factors used for this calculation shall be those listed in Federal Guidance
Report 11, “Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion and Ingestion,” 1988; (Table 2.1, Exposure-to-Dose Conversion
Factors for Inhalation).

o
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1.0  DEFINITIONS (Continued)

1.7 FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of Surveillance Requirements shall
correspond to the intervals defined in Table 1.1.

1.8  GASEOUS WASTE PROCESSING SYSTEM

A GASEOUS WASTE PROCESSING SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting Reactor Coolant System offgases from the Reactor
Coolant System and providing for delay or holdup for the purpose of reducing the total radioactivity
prior to release to the environment.

1.9  MEMBERS(S) OF THE PUBLIC

MEMBERS(S) OF THE PUBLIC means an individual in a controlled area or UNRESTRICTED
AREA. However, an individual is not a member of the public during any period in which the
individual receives an occupational dose.

1.10  OFFSITE DOSE CALCULATION MANUAL

The OFFSITE DOSE CALCULATION MANUAL (ODCM) contains the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and liquid
effluents, the calculation of gaseous and liquid effluent monitoring alarm and trip setpoints, and in
the conduct of the radiological environmental monitoring program. The ODCM shall also contain the
radioactive effluent controls and radiological environmental monitoring activities, and descriptions of
the information that should be included in the Annual Radiological Environmental Operating Report
and Radioactive Effluent Release Report required by Technical Specification 6.9.1.3 and 6.9.1.4.

1.11 OPERABLE - OPERABILITY

A system, subsystem, train, component, or device shall be OPERABLE or have OPERABILITY
when it is capable of performing its specified function(s), and when all necessary attendant
instrumentation, controls, electrical power, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train, component, or device to perform its
function(s) are also capable of performing their related support function(s). OPERABLE —
OPERABILITY as used in the ODCM have no associated actions related to OPERATIONAL MODE
— MODE. Hence operability issues have no effect on plant operation but may require that a report be
made to the Nuclear Regulatory Commission within a specified time period.

4 ODCM Rev. 16



1.0

_DEFINITIONS (Continued) | | - ’ |
| ®

1.12  OPERATIONAL MODE - MODE

An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive combination of core
reactivity condition, power level, and average reactor coolant temperature specified in Table 1.2.
Operational Mode is not related to the controls or actions contained in the ODCM, hence the ODCM
contains no contraints on Mode. . :

1.13  PURGE - PURGING

05/31/2009

PURGE or 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.

1.14 RATED THERMAL POWER

RATED THERMAL POWER shall be a total reactor édré heat transfer rate to the r'eactorboolant of
3853 MW, (Model D94 steam generators installed).

1.15 REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those condmons spec1ﬁed in Section 50.73 of
10 CFR Part 50.

116 SITE BOUNDARY | | .
‘ )

The SITE BOUNDARY means that line beyond Wthh the land or property 1s not owned, leased, or
otherwise controlled by the licensee.

1.17 SOLIDIFICATION

SOLIDIFICATION shall be the conversion of wet Wastes into a form that meets shipping and burial
ground requirements.

1.18 SOURCE CHECK

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

1.19 THERMAL POWER
THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.
1.20 UNRESTRICTED AREA

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access to which
is not controlled by the licensee for purposes of protection of individuals from exposure to radiation
and radioactive materials, or any area within the SITE BOUNDARY used for residential quarters or
for industrial, commercial, institutional, and /or recreational purposes.

@
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DEFINITIONS (Continued)

05/31/2009

1.21  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.

6 ' ODCM Rev. 16



TABLE 1.1

FREQUENCY NOTATION
NOTATION . FREQUENCY
S At least once per 12 hours
D At least once per 24 hours
w At least 6r;ce per 7 days -
M At least once per 31 days
Q At least once per 92 days
SA | Atleast once per 184 days
R At least once per 18 months
S/ Prior to each reactor startup
N.A. Not applicable
P Completed prior to each release
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. TABLE1.2

OPERATIONAL MODES
MODE REACTIVITY % RATED AVG COOLANT
CONDITION, K¢ | THERMAL POWER* | TEMPERATURE
1. | POWER OPERATION >0.99 > 5% > 350°F
2. | STARTUP >0.99 <5% > 350°F ¢
3. | HOT STANDBY <099 0 > 350°F
4. | HOT SHUTDOWN <0.99 0 350°F > Tavg > 200°F
5. | COLD SHUTDOWN <0.99 0 <200°F
6. | REFUELING <0.95 0 < 140°F

. Excluding decay heat
’ Fuel in the reactor vessel with the vessel head closure bolts less than fully tensioned or with the head

removed.
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RESPONSIBILITIES FOR PART A OF THE ODCM
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20  RESPONSIBILITIES FOR PART A OF THE ODCM
L

All changes to Part A of the ODCM shall conform to the requirements of Technical Specifications
6.8.3.n.

¢
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SECTIONS 3.0 and 4.0

CONTROLS AND SURVEILLANCE REQUIREMENTS
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3/4 _ CONTROLS AND SURVEJLLANCE REQUIREMENTS

3/4.0 APPLICABILITY

CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding controls is required during the
OPERATIONAL MODES or other conditions specified therein; except that upon failure to meet the Control,
the associated ACTION requirements shall be met.

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

3.0.3 When a Control is not met, except as provided in the associated ACTION requirements, within 1 hour
action shall be initiated to place the unit in a MODE in which the control does not apply by placing it, as
applicable, in:

a. At least HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the following 6 hours, and
c. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the ACTION requirements, the action
may be taken in accordance with the specified time limits as measured from the time of failure to meet the
Control. Exceptions to these requirements are stated in the individual controls.

This control is not applicable in MODE 5 or 6.

3.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be made when the

" conditions for the Control are not met and the associated ACTION requires a shutdown if they are not met

within a specified time interval. Entry into an OPERATIONAL MODE or specified condition may be made
in accordance with ACTION requirements when conformance to them permits continued operation of the
facility for an unlimited period of time. This provision shall not prevent passage through or to
OPERATIONAL MODES as required to comply with ACTION requirements. Exceptlons to these
requirements are stated in the individual controls. :
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3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS : :
| ®

3/4.0 APPLICABILITY (Continued)

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during the OPERATIONAL MODES or other conditions
specified for individual Controls unless otherwise stated in an individual Surveillance Requirement.

4.0.2 Each Surveillance Requirement shall be performed within the specified surveillance interval with a
maximum allowable extension not to exceed 25 percent of the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requiremént within the allowed surveillance interval, defined by
Control 4.0.2, shall constitute a failure to meet the OPERABILITY requirements for a Control. 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 allowed outage time limits of the ACTION requirements are less
than 24 hours. Surveillance Requirements do not have to be performed on inoperable equipment.

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be made unless the
Surveillance Requirement(s) associated with the Control has been performed within the stated surveillance
interval or as otherwise specified. This provision shall not prevent passage through or to OPERATIONAL
MODES as required to comply with ACTION requirements.

e

M
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3/4.3 INSTRUMENTATION

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.3.10 The radioactive liquid effluent monitoring instrumentation channels shown in Table 3.3-12
shall be OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of Control 3.11.1.1 are not
exceeded. The Alarm/Trip Setpoints of these channels shall be determined and adjusted in accordance with
the methodology and parameters in this manual.

APPLICABILITY: At all times.

ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel Alarm/Trip Setpoint
less conservative than required by the above control, immediately suspend the release of
radioactive liquid effluents monitored by the affected channel, or declare the channel
inoperable. :

b. With less than the minimum number of radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 3.3-12. Restore the inoperable
instrumentation to OPERABLE status within 30 days, or explain in the next Radioactive
Effluent Release Report pursuant to Control 6.9.1.4 why this inoperability was not corrected
within the time specified.

C. The provisions of Control 3.0.3 are not applicable.

SURVEILIANCE REQUIREMENTS

433.10 Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION,
and DIGITAL CHANNEL OPERATIONAL TEST at the frequencies shown in Table 4.3-8.

05/31/2009 14 ODCM Rev. 16



TABLE 3.3-12 ‘ . : :
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

'MINIMUM CHANNELS
INSTRUMENT OPERABLE ~ACTION
1. Radioactivity Monitors Providing Alarm and
Automatic Termination of Release
Liquid Waste Processing Discharge
~ Monitor (NIRA-RT-8038 or | 1 43

N2RA-RT-8038)
2. | Flow Rate Measurement Devices

Liquid Waste Processing Discharge Line

(N1WL-FT-4078 or N2WL-FT-4078) 1 46

ACTION STATEMENTS -

ACTION 43 - 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 14 days provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with Control - @
4.11.1.1.1, 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.

ACTION 44 - (Not used)
ACTION 45 - (Not used)
ACTION 46 - With the number of channels OPERABLE.Iess 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 performance curves generated in place may be used to estimate
“flow. ‘
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TABLE 4.3-8
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

DIGITAL
CHANNEL | SOURCE | CHANNEL CHANNEL
INSTRUMENT CHECK CHECK | CALIBRATION | OPERATIONAL
- , TEST
1. | Radioactivity Monitors Providing
Alarm and Automatic
Termination of Release
Liquid Waste Processing @ : 3) M
Discharge Monitor (N1RA- D P R Q
RT-8038 or N2RA-RT- :
8038)

2. Flow Rate Measurement Devices

- Liquid Waste Processing @ ~
Discharge Line (N1WL-FT- D N.A. R N.A.
4078 or N2WL-FT-4078)

(D

@

3)

4

05/31/2009

TABLE NOTATIONS

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that automatic isolation of
this pathway and control room alarm annunciation occurs if any of the following conditions exists:

a. Instrument indicates measured levels above the Alarm/Trip Setpoint, or
b. Monitor failure. '

CHANNEL CHECK shall be made at least once per 24 hours on days on which continuous, periodic,
or batch releases are made.

The initial CHANNEL CALIBRATION shall be performed using one or more of the reference
standards certified by 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 initial calibration shall 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, periodic,
or batch releases are made.
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3/4.3 INSTRUMENTATION »
o

3/43.3 MONITORING INSTRUMENTATION

3/4.3.3.11 RADIOACTIVE GASEOUS EFFLUENT.MONITOR'ING INSTRUMENTATION

CONTROLS

3.3.3.11 The radioactive gaseous effluent monitoring instrumentation channels shown in Table 3.3-13
shall be OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of Control 3.11.2.1 and
Technical Requirements Manual 3.11.2.5 are not exceeded. The Alarm/Trip Setpoints of these channels
meeting Control 3.11.2.1 shall be determined and adjusted in accordance with the methodology and
parameters in this manual. - :

APPLICABILITY: As shown'in Table 3.3-13

ACTION:

a. With a radioactive gaseous effluent monitoring instrumentation channel Alarm/Trip Setpoint
less conservative than required by the above control, immediately suspend the release of
radioactive gaseous effluents monitored by the affected channel, or declare the channel
inoperable.

b. With the number of OPERABLE radioactive gaseous effluent monitoring instrumentation
channels less than the Minimum Channels OPERABLE, take the ACTION shown in Table
3.3-13. Restore the inoperable instrumentation to OPERABLE status within 30 days, or “\
explain in the next Radioactive Effluent Release Report pursuant to Control 6.9.1.4 why this 7
inoperability was not corrected within the time specified.

c.  The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

- 43311 Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION,
and ANALOG CHANNEL OPERATIONAL TEST or DIGITAL CHANNEL OPERATIONAL TEST, as
applicable, at the frequencies shown in Table 4.3-9. :

@
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TABLE 3.3-13
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

i . Minimum
INSTRUMENT Channels | Applicability | Action
Operable
1. | (Notused)
2. | (Notused)
a. (Not used)
b. (Not used)
¢. (Not used)
3. { Unit Vent
a. Noble Gas Activity Monitor (N1(2)RA-RT-8010B) 1 * 49
b. lodine Monitor (N1(2)RA-RT-8010A) or Iodine Sampler 1 N 53
(N1(2)RA-RT-8010B)
c. Particulate Monitor (N1(2)RA-RT-8010A) or Particulate . . 53

Sampler (N1(2)RA-RT-8010B)

d.  Flow Rate Monitor (normal NI(Z)RAQRT-SOIOF } or (accident
N1(2)RA-RT-8010G) Channel is selected by Noble Gas 1 *

Activity Monitor. 48
e. Sample Flow Rate Monitor (normal N1(2)RA-FT-8010H) '

or (accident N1{2)RA-FT-8010L) Channel is selected by ., 1 *

Noble Gas Activity Monitor. 48
f.  Sample Flow Rate Monitor N1(2)RA-FT-8010A for 1 oy

RT-8010A None

* At all times _ TABLE NOTATIONS
# Only when N1(2)RA-RT-8010A Iodine Monitor or Particulate Monitor is OPERABLE

ACTION STATEMENTS

"~ ACTION 47 - (Not used)

ACTION 48 - 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.

ACTION 49 - With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effiuent 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 radioactivity within 24 hours.

'ACTION 50 - (Not used)

ACTION 51 - (Not used)
ACTION 52 - (Not used)

ACTION 53 - With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via the affected pathway may continue for up to 30 days provided
samples are continuously collected with auxiliary sampling equipment as required in this manual.
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TABLE 4.3-9
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION \‘/
SURVEILLANCE REQUIREMENTS :

Digital Modes for
Channel Source Channel Channel which
INSTRUMENT Check Check Calibration | Operational | Surveillance
Test is Required
. | (Not used)
(Not used)
Unit Vent
a. Noble Gas Activity Monitor D M R® Q@ ' *
(N1(2)RA-RT-8010B)
b. Todine Monitor (N1(2)RA-RT-8010A) D M R® Q@ s
or Jodine Sampler ;
W N.A. N.A
(N1(2)RA-RT-8010B) N.A
c. Particulate Monitor D M R® Q¥ .
(N1(2)RA-RT-8010A) or Particulate W N.A
Sampler (N1(2)RA-RT-8010B) o N.A N.A
d. Flow Rate Monitor (normal D ‘ NA. : R N A *
N1(2)RA-RT-8010F) or (accident
N1(2)RA-RT-8010G) ' ,
e. Sampler Flow Rate Monitor (normal D NA. R Q *
N1(2)RA-FT-8010H) or (accident N :
N1(2) RA-FT-8010L)
f.- Sampler Flow Rate Monitor N1(2)RA- D N.A. R - Q _ *
FT-8010A for RT-8010A) ' : :

TABLE NOTATIONS

* At all times

(1) (Notused)
(2) The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions ex‘ists: V
a. Instrument indicates measured levels above the Alarm Setpoint, or
b. Monitor failure. "

(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 (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 initial calibration shall be used.

o
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3/4.11 RADIOACTIVE EFFLUENTS
3/4.11.1 LIQUID EFFLUENTS

LIQUID EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive liquid wastes shall be sampled and analyzed in accordance with the program specified in
Table A3-1 for STPEGS. The resuits of the radioactive analysis shall be used as appropriate with the
methodology of Part B of the ODCM to assure that the concentrations of liquid effluents from the cooling
reservoir are maintained within the limits of Control 3.11.1.1.

Radioactive effluent information for liquids obtained from sampling and analysis programs shall also
be used in conjunction with the methodologies in Part B to demonstrate compliance with the dose objectives
and surveillance requirements of Controls 3/4.11.1.2 and 3/4.11.1.3, and Technical Specification 3/4.11.1.4 .
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

CONTROLS

3.11.1.1 The concentration of radioactive material released in liquid effluents to UNRESTRICTED
AREAS (See Figure 5.1-4) shall be limited to 10 times the concentrations specified in 10 CFR Part 20,
Appendix B, Table 2, 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™ pCi/ml total activity.

APPLICABILITY: Atall times.

ACTION:

With the concentration of radioactive material released in liquid effluents to UNRESTRICTED AREAS
exceeding the above limits, immediately restore the concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the sampling and
analysis program specified in Table A3-1. '

4.11.1.1.2 The results of the radioactivity analyses shall be used in accordance with the methodology and k/
parameters in this manual to assure that the concentrations at the point of release are maintained within the
limits of Control 3.11.1.1.

o
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TABLE A3-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM |

LOWER LIMIT OF

05/31/2009

MINIMUM TYPE OF
REL'E&%%H;YPE Fi?é%%?& ANALYSIS ACTIVITY  DETECTION(LLD)Y
: . FREQUENCY ANALYSIS (LCi/ml)
. Batch Waste
Release
Tanks®
Principal Gamma 5x107
Emitters(3)
Waéte Monitor P P
Tanks Each Batch Each Batch
I-131 1x10°®
. Laundry and p M Dissolved and 1x10°
or Shower ' Entrained Gases
Tank One Batch/M (Gamma
Emitters)
Waste P M H-3 1x107
Evaporator : . (@)
Condensate Each Batch Composite
Tanks
Gross Alpha 1x107
. Any other P Q Sr-89, Sr-90 5x10°
?nks which Fach Batch Composite(4)
1scharge
liquid wastes
past RT-8038
Fe-55 1x10°®
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"TABLE NOTATIONS : A

TABLE 3-1 (Continued) ‘
-

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:

4.65*S, + K/T
E *V %222 %Yy * e

LLD =

Where:
LLD = the "apriori" lower limit of detection (microCurie per unit mass or vohime),

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

K = the value should be set to 2.71; the value may be set to 0.0 if the background contains 25
Or more counts, ‘

T = background count time (minutes),
E = the counting efficiency (counts per disintegration),
V= the sample size (units of mass or volume),

2.22 x 10° = the number of disintegrations per minute per microCurie, ‘

Y = the fractional radiochemical yield, when applicable, ) \/

A = the radioactive decay constant for the particular radionuclide'(s']), and
At = the elapsed time between the midpoint of sample collection and the time of counting(s).
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 posterlor (after the fact) limit for a particular
measurement.

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 by methods descnbed in plant operating
procedures to assure representative sampling.

The principal gamma emitters for which the LLD speciﬁcation applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141, and Ce-144.
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 analyzed and reported in the
Radioactive Effluent Release Report pursuant to Control 6.9.1.4 as outlined in Regulatory Guide
1.21, Appendix B, Revision 1, June 1974.

A cofnposite sample is one in which the quantity of liquid sampled is proportional to the quantity of
liquid waste discharged and in which the method of sampling employed results in a specimen that is

representative of the liquids released. ‘
| &
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‘. 3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.2 DOSE

CONTROLS

3.11.1.2 "The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive materials in

liquid effluents released, from each unit, to UNRESTRICTED AREAS (see Figure 5.1-4) shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mrems to the whole body and to less
than or equal to 5 mrems to any organ, and

b. During any calendar year to less than or equal to 3 mrems to the whole body and to less than
or equal to 10 mrems 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, prepare and submit to the Commission within 30 days a
‘ Special Report that identifies the cause(s) for exceeding the limit(s) 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. This
Special Report shall also include: (1) the results of radiological analyses of the drinking water
source, and (2) the radiological impact on finished drinking water supplies with regard to the
requirements of 40 CFR Part 141, Safe Drinking Water Act.*

b. The provisions of Control 3.0.3 are not applicable.

SURVEILILANCE REQUIREMENTS

411.1.2 Cumulative dose contributions from liquid effluents for the current calendar quarter and the
current calendar year shall be determined in accordance with the methodology and parameters in this manual
at least once per 31 days. '

The requirements of ACTION a.(1) and (2) are applicable only if drinking water supply is taken
from the receiving water body within 3 miles of the plant discharge. In the case of river-sited
’ plants, this is 3 miles downstream only.
\
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3/4.11 RADIOACTIVE EFFLUENT

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.3 LIQUID WASTE PROCESSING SYSTEM

CONTROLS

3.11.13 The Liquid Waste Processing System shall be OPERABLE and appropriate portions of the -
system shall be used to reduce releases of radioactivity when the projected doses due to the liquid effluent,
from each unit, to UNRESTRICTED AREAS (see Flgure 5.1-4) would exceed 0.06 mrem to the whole body
or 0.2 mrem to any organ in a 31-day penod

APPLICABILITY: At all times.

ACTION:

a. With radioactive liquid waste being discharged without treatment and in excess of the above
limits and any portion of the Liquid Waste Processing System not in operation, prepare and
submit to the Commission within 30 days a Special Report that includes the following
information:

1. Explanation of why_l"iquid radwaste was being discharged without treatment,
identification of any inoperable equipment or subsystems, and the reason for the Q
inoperability,

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

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.1.3.1 Doses due to liquid releases from each unit to UNRESTRICTED AREAS shall be projected at
least once per 31 days in accordance with the methodology and parameters in this manual when Liquid
Waste Processing Systems are not being fully utilized. '

4.11.1.3.2 ~ The installed Liquid Waste Processing Systém shall be considered OPERABLE by meeting |
Controls 3.11.1.1 and 3.11.1.2.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

GASEQUS EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive gaseous wastes shall be sampled and analyzed in accordance with the program specified
in Table A4-1 for STPEGS. The results of the radioactive analyses shall be used as appropriate with the
methodologies of Part B of the ODCM to assure that the dose rates due to radioactive materials released in
gaseous effluents from the site to areas at and beyond the site boundary are within the limits of Control
3.11.2.1.

Radioactive effluent information for gaseous wastes obtained from sampling and analysis programs
shall also be used in conjunction with the methodologies in Part B to demonstrate compliance with the dose
objectives and surveillance requirements of Controls 3/4.11.2.1, 3/4.11.2:2, 3/4.11.2.3, 3/4.11.2.4, and
3/4.11.4. .
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3/4.11 RADIOACTIVE EFFLUENT ’ :
. - °

3/4.11.2 GASEOUS EFFLUENTS

3/4112.1  DOSE RATE

CONTROLS

3.11.2.1 The dose rate due to radioactive materials released in gaseous effluents from the site to areas
at and beyond the SITE BOUNDARY (see Figure 5.1-3) shall be limited to the following :

a. For noble gases: Less than or equal to 500 mrems/yr to the whole body and less than or equal
to 3000 mrems/yr to the skin, and

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

APPLICABILITY: At all times.
ACTION:

With the dose rate(s) exceeding the above limits, immediately restore the release rate to within the above
limit(s). _. _ ‘
- N\

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be determined to be within the
above limits in accordance with the methodology and parameters in this manual.

- 4.11.2.1.2 The dose rate due to Iodine-131, Jodine-133, tritium, and all radionuclides in particulate form
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 this manual by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program specified in Table A4-1.

@
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TABLE A4-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

MINIMUM TYPE OF LOWER LIMIT
rp S Fi‘%gggﬁ& ANALYSIS ACTIVITY  OF DETECTION
_ FREQUENCY ANALYSIS (LLD)® (uCi/ml)
1. Unit Vent MO Principal Gamma  1x10™
\ Emitters®
Grab Sample M H-3 (oxide) 1x10°
2. All Release Types . Continuous'® WU). Charcoal I-131 1x1012
as listed above. Sample ‘
1-133 1x107°
Continuous® W Particulate ~ Principal Gamma  1x1 oM
Sample Emitters®
Continuous® M Composite Gross Alpha 1x107"!
Particulate :
Sample
{‘ Continuous®  Q Composite Sr-89, Sr-90 1x10™M"
\ Particulate :
Sample

(1) The LLD is defined, for purposes of these specifications, 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:

4:65*S, + K/T

MWD = ey vy s o™

Where: A

LLD = the "apriori" lower limit of detection (microCurie per unit mass or volume),

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

K = the value should be set to 2.71; the value may be set to 0.0 if the background contains 25
Or more counts,

T = background count time (minutes),

E = the counting efficiency (counts per disintegration),

(' \'% = the sample size (units of mass or volume),
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TABLE A4-1 (Continued)

TABLE NOTATIONS (Continued)

2.22 x 10® = the number of disintegrations per minute per microCurie,

LY = the fractional radiochemical yleld when applicable,
A = the radioactive decay constant for the particular radlonuchde (s D, and .
At = the elapsed tlme between the midpoint of sample collection and the tlme of counting(s).

@)

€)

(4)

)
(6)

(7

05/31/2009

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.

The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 in noble gas releases; and Mn-
54, Fe-59, Co-58, Co-60, Zn-65, M0-99, 1-131, Cs-134, Cs-137, Ce-141, and Ce-144 in Iodine and
particulate releases. 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 analyzed
and reported in the Radioactive Effluent Release Report pursuant to Control 6.9.1.4 as outlined in
Regulatory Guide 1.21, Appendix B, Revision I, June 1974. ,

' Sampling and analysis shall also be performed following shutdown, startup, or a THERMAL Q

POWER change exceeding 15% of RATED THERMAL POWER within a 1-hour period. s

Tritium grab samples shall be taken at least once per week when the primary coolant or the Refueling
Water Storage Tank contains water with tritium concentrations in excess of 5 uCi/gm as determined
by routine sampling or process knowledge.

(Not used)

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the fime period
covered by each dose or dose rate calculation made in accordance with Controls 3.11.2.1, 3.11.2.2,
and 3.11.2.3.

Samples shall be changed at least once per 7 days and analyses shall be completed within 48 hours
after changing, or after removal from sampler. Sampling shall also be performed at least once per 24
hours for at least 7 days following each shutdown, startup, or THERMAL POWER change exceeding
15% of RATED THERMAL POWER within a 1-hour period and analyses shall be completed within
48 hours of changing. When samples collected for 24 hours are analyzed, the corresponding L.LDs
may be increased by a factor of 10. This requirement does not apply if: (1) analysis shows that the
DOSE EQUIVALENT I-131 concentration in the reactor coolant has not increased more than a factor
of 3; and (2) the noble gas monitor shows that effluent activity has not increased more than a factor of

3. .
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.2 DOSE - NOBLE GASES

CONTROLS

3.11.2.2 The air dose due to noble gases released in gaseous effluents, from each unit, to areas at and beyond
the SITE BOUNDARY (see Figure 5.1-3) shall be limited to the following:

a.  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

b.  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.

APPLICABILITY: At all times.

ACTION

a.  With the calculated air dose from radioactive noble gases in gaseous effluents exceeding any
of the above limits, prepare and submit to the Commission within 30 days a Special Report
that identifies the cause(s) for exceeding the limit(s) 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.

b.  The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.2 Cumulative dose contributions for the current calendar quarter and current calendar year for
noble gases shall be determined in accordance with the methodology and parameters in this manual at least
once per 31 days. .

\
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3/4.11 RADIOACTIVE EFFLUENTS v | ‘
\

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.3 DOSE - IODINE-131, IODINE-133, TRITIUM, AND RADIOACTIVE MATERIAL IN
PARTICULATE FORM

. CONTROLS

31123 The dose to a MEMBER OF THE PUBLIC from Iodine-131, Iodine-133, tritium, and all
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents released, from each
unit, to areas at and beyond the SITE BOUNDARY (see Figure 5.1-3) shall be limited to the following:

a.  During any calendar quarter: Less than or equal to 7.5 mrems to any organ, and

b.  During any calendar year: Less than or equal td 15 mrems to any organ.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from release of Iodine-131, Iodine-133, tritium, and radionuclides in
particulate form with half-lives greater than 8 days, in gaseous effluents exceeding any of the
above limits, prepare and submit to the Commission within 30 days a Special Report that {
identifies the cause(s) for exceeding the limit(s) and defines the corrective actions that have 7
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.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILILANCE REQUIREMENTS

4.11.2.3 Cumulative dose contributions for the current calendar quarter and current calendar year for
Iodine-131, Iodine-133, tritium and radionuclides in particulate form with half-lives greater than 8 days shall
be determined in accordance with the methodology and parameters in this manual at least once per 31 days.

\ 4
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.4 GASEOUS WASTE PROCESSING SYSTEM

CONTROLS

3.11.2.4 The GASEOUS WASTE PROCESSING SYSTEM shall be OPERABLE and appropriate
portions of this system shall be used to reduce releases of radioactivity when the projected doses in 31 days
due to gaseous effluent releases, from each unit, to areas at and beyond the SITE BOUNDARY (see Figure
5.1-3) would exceed: :

a. 0.2 mrad to air from gamma radiation, or

b. 0.4 mrad to air from beta radiation, or

C. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.
ACTION:

e

a. With radioactive gaseous waste being discharged without treatment and in excess of the above
limits, 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 a recurrence.
b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.4.1 Doses due to gaseous releases from each unit to areas at and beyond the SITE BOUNDARY
shall be projected at least once per 31 days in accordance with the methodology and parameters in this
manual when the GASEOUS WASTE PROCESS SYSTEM is not being fully utilized.

4.11.2.4.2 The installed GASEOUS WASTE PROCESSING SYSTEM shall be considered OPERABLE
by meeting Controls 3.11.2.1, and either 3.11.2.2 or 3.11.2.3.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE

CONTROLS

'3.11.4 The annual (calendar year) dose or dose commitment to any MEMBER 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 doses from the release of radioactive materials in liquid or gaseous
effluents exceeding twice the limits of Controls 3.11.1.2a, 3.11.1.2b, 3.11.2.2a, 3.11.2.2b,
3.11.2.3a, or 3.11.2.3b, calculations shall be made including direct radiation contributions
from the units and from outside storage tanks to determine whether the above limits of
Control 3.11.4 have been exceeded. If such is the case, prepare and submit to the
Commission within 30 days a Special Report that defines the corrective action to be taken to |
reduce subsequent releases to prevent recurrence of exceeding the above limits and includes
the schedule for achieving conformance with the above limits. This Special Report, as
defined in 10 CFR Part 20.2203(b), shall include an analysis that estimates the radiation
exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel cycle sources, including
all effluent pathways and direct radiation, for the calendar year that includes the release(s)
covered by this report. It shall also describe levels of radiation and concentrations of
radioactive material involved, and the cause of the exposure levels or concentrations. If the
estimated dose(s) exceeds 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
complete. '

b. The provisions of Control 3.0.3 are not applicable.

@
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE (Continued)

SURVEILLANCE REQUIREMENTS

4.11.4.1 Cumulative dose contributions from liquid and gaseous effluents shall be determined in -
accordance with Controls 4.11.1.2,4.11.2.2, and 4.11.2.3, and in accordance with the methodology and
parameters in this manual.

4.11.4.2 Cumulative dose contributions from direct radiation from the units and from radwaste storage
tanks shall be determined in accordance with the methodology and parameters in this manual. This
requirement is applicable only under conditions set forth in ACTION a. of Control 3.11.4.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING | - ‘

SAMPLING AND ANALYSIS PROGRAM

The Radiological Environmental Monitoring Program (REMP) provides representative measurements
of radiation and radiodctive materials in those exposure pathways and for those radionuclides that lead to the
highest potential radiation exposure of MEMBERS OF THE PUBLIC resulting from station operation. This
monitoring program is required by Control 3.12.1. The monitoring program implements Section IV.B.2 of
Appendix I to 10 CFR Part 50, and thereby supplements the radiological effluent monitoring program by
verifying that the measurable concentrations of radioactive materials and levels of radiation are not higher
than expected on the basis of effluent measurements and the modeling of the environmental exposure
pathways which have been incorporated into Part B of the ODCM.

The monitoring program as specified at fuel load shall remain in effect for at least the first three years
of commercial operation. Following this period, program changes may be initiated based on operational
experience. :

In accordance with Control Surveillance Requirement 4.12.1, a sampling and analysis program shall
be conducted. The implemented Radiological Environmental Monitoring Program, as described in Section
5.0 of Part B of the ODCM, shall as a minimum satisfy the requirements of Table B5-1. Detection capability
requirements and reporting levels for radioactivity concentrations in environmental samples are shown in
Tables A5-1 and AS5-2, respectively.

o
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3/4.12

RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1

MONITORING PROGRAM

CONTROLS

3.12.1 The Radiological Environmental Monitoring Program (REMP) shall be conducted as specified in
Table B5-1 and Table AS-2.

APPLICABILITY: At all times. .

ACTION:

a.

With the Radiological Environmental Monitoring Program not being conducted as specified,
prepare and submit to the Commission, in the Annual Radiological Environmental Operating
Report required by Control 6.9.1.3, a description of the reasons for not conducting the
program as required and the plans for preventing a recurrence.

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 the REMP when averaged
over any calendar quarter, prepare and submit to the Commission within 30 days a Special
Report that identifies the cause(s) for exceeding the limit(s) and defines the corrective actions
to be 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 Controls 3.11.1.2,3.11.2.2, or
3.11.2.3. When more than one of the radionuclides in the REMP is detected in the sampling
medium, this report shall be submitted if:

concentration (1) N concentration (2)

- reporting level (1) reporting level (2)

When radionuclides other than those listed in the REMP are detected and are the result of
plant effluents, this report shall be submitted if the potential annual dose” to a MEMBER OF
THE PUBLIC from all radionuclides is equal to or greater than the calendar year limits of
Controls 3.11.1.2,3.11.2.2 or 3.11.2.3. This report is not required if the measured level of
radioactivity was not the result of plant effluents; however, in such an event, the condition
shall be reported and described in the Annual Radiological Environmental Operating Report
required by Control 6.9.1.3.

The methodology and parameters used to estimate the potential annual dose to a MEMBER OF
THE PUBLIC shall be indicated in this report.

05/31/2009
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING ‘
(-

3/4.12.1 MONITORING PROGRAM (Continued)

ACTION: (Continued

c.  With milk or fresh leafy vegetable samples unavailable from one or more of the sample
locations required by the REMP, identify specific locations for obtaining replacement samples and
add them within 30 days to the Radiological Environmental Monitoring Program given in this
manual. The specific locations from which samples were unavailable may then be deleted from the
monitoring program. Pursuant to Technical Specifications 6.8.3.n, submit with the next
Radioactive Effluent Release Report documentation for a change to this manual including a revised
figure(s) and table to Part B of this manual reflecting the new location(s) with supporting
information identifying the cause of the unavailability of samples and justifying the selection of the
new location(s) for obtaining samples.

'd.  The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.1 The radiological environmental monitoring samples shall be collected pursuant to the REMP frorvn‘the
specific locations given in the Table B5-1 and figure(s) in this manual, and shall be analyzed pursuant
to the requirements of and the detection capabilities required by the REMP.

®

.

@
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TABLE A5-1

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS! @

LOWER LIMIT OF DETECTION®

AIRBORNE | FOOD SEDIMENT
ANALYSIS WATER PARTICULATE FISH/MEAT MILK PRODUCTS (pCi/kg,
(pCi/kg) OR GASES (pCi/kg, wet) | (pCi/kg) (pCi/kg,

(pCi/m®) wet) dry)
Gross Beta 4 0.01
H-3 3000
Mn-54 ° 15 130
Fe-59 30 260
Co-58,60 15 130
Zn-65 30 260
Zr-Nb-95 15
1-131 1@ 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 60 180
Ba-La-140 15 15

05/31/2009
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TABLE A5-1 (Continued)
TABLE NOTATIONS k‘

(1) This list does not mean that only these nuclides are to be considered. Other peaks that are identifiable,
together with those of the above nuclides, shall also be analyzed and reported in the Annual
Radiological Environmental Operating Report pursuant to Control 6.9.1.3.

(2) Required detection capabilities for thermoluminescent dosimeters used for environmental
measurements shall be in accordance with the recommendations of Regulatory Guide 4.13.

(3) The LLD is defined, for purposes of these specifications, 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% probablhty of falsely concluding that a blank observation represents a
"real” signal.

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

4.65*S; + K/T
D=5y 252.2; * Y * e _
Where:
LLD = the "a priori" lower limit of detection (picoCuries per unit mass or volume),
Sb = the standard deviation of the background counting rate or of the counting rate of a
blank sample, as appropriate (counts per minute), : _
K = the value should be set to 2.71; the value may be set to 0.0 if the background
contains 25 or more counts, ‘
T = background count time (minutes), ’ N
E = the counting efficiency (counts per disintegration),
\Y = the sample size (units of mass or volume),
2.22 = the number of disintegrations per minute per picoCurie,
Y = the fractional radiochemical yield, when applicable,
A = the radioactive decay constant for the particular radionuclide (s™), and
At = the elapsed time between environmental collection, or end of the sample collecting

period, and time of counting(s).
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. Analyses shall be performed in such a manner that the stated LLDs will be achieved
under routine conditions. Occasionally, background fluctuations, unavoidable small sample sizes, the
presence of interfering nuclides, or other uncontrollable circumstances may render these LLDs
unachievable. In such cases, the contributing factors shall be identified and described in the Annual
Radiological Environmental Operating Report pursuant to Control 6.9.1.3.

(4) LLD for drinking water samples. If no drinking water pathway exists, the LLD of gamma isotopic
analysis may be used. Since the most restrictive LLD for other gamma emitters is 15 pCi/kg, this value
may be used for iodine in water.

@
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‘ TABLE A5-2 ‘
(. REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL
' SAMPLES REPORTING LEVELS

AIRBORNE

avavvsis | WATER | PARTICULATE | FSMENT | MUK propucrs
(pCi/m’) ' (pCl/'kg, wet)
H-3 30,000
Mn-54 1,000 30,000 1000 30,000)
Fe-59 400 : ' 10,000 - | 400" 10,000
Co-58 © 1,000 : ‘ 30,000 1000 30,000
Co-60 300 10,000 300 10,0000
Zn-65 300 : . 20,000 3000 20,000
Zr-Nb-95 400 10,000 400" -1 10,000
-131 2 0.9 500 3 100
Cs-134 30 10 1,000 60 1,000
(‘ Cs-137 50 20 2,000 70 2,000
Ba-La-140 200 5,000 300 5,000

)] SUGGESTED reporting levels added to the required values in proportion to comparable media.
These added values are not required reporting levels but serve as guidance for when it is appropriate to give
the Nuclear Regulatory Commission Regional IV Office a courtesy call. Fish =25 * Water values; Milk =
Water values; Food Products = Fish values.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING :
| o

3/4.12.2 LAND USE CENSUS

As part of the Radiological Environmental Monitoring Program, Control 3/4.12.2 requires that a land
use census be conducted annually during the growing season to identify within a distance of 8 km (5 miles)
the location in each of the 16 meteorological sectors of the nearest milk animal, the nearest residence, and the
nearest garden of greater than 50 m” (500 ft°) producing broadleaf vegetation.

The land use census ensures that changes in the use of area béyond the SITE BOUNDARY are
identified, and appropriate modifications to the monitoring program and dose assessment models are made, if
necessary. This census satisfies the requirements of Section IV.B.3 of Appendix 1to 10 CFR Part 50.

For the purpose of conducting the land Uuse census as required by Control Surveillance Requirement
4.12.2, station personnel should determine what survey methods will provide the necessary results
considering the type of information to be collected and its use. For example, land use census results shall be
obtained by using a survey method, or combination of methods, which may include, but are not limited to,
door-to-door surveys (i.e., roadside identification of locations), aerial surveys, or by consulting local
agricultural authorities.

Control 3.12.2.b requires that new locations identified from the census that yield a calculated dose or
dose commitment 20% greater than at a location from which samples are currently being obtained be added
within 30 days to the REMP. These new locations shall be added to the sampling program only if reliable
sampling of the affected pathway(s) can be devised. ‘

{

B \rd
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

CONTROLS

3.12.2 A Land Use Census shall be conducted and shall identify within a distance of 8 km (5 miles) the
location in each of the 16 meteorolo?cal sectors of the nearest milk animal, the nearest residence, and the
nearest garden” of greater than 50 m” (500 ft?) producing broad leaf vegetation.

" 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 Control 4.11.2.3, pursuant to
Control 6.9.1.4, identify the new location(s) in the next Radioactive Effluent Release Report.

b. With a Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment (via the same exposure pathway) 20% greater than at a location from which
samples are currently being obtained in accordance with Control 3.12.1, add the new
location(s) within 30 days to the Radiological Environmental Monitoring Program given in
Part B of this manual. The sampling location(s) excluding the control station location, having
the lowest calculated dose or dose commitment(s), via the same exposure pathway, may be
deleted from this monitoring program after October 31 of the year in which this Land Use
Census was conducted. Pursuant to Technical Specifications 6.8.3.n, submit in the next
Radioactive Effluent Release Report documentation for a change to this manual including a
revised figure(s) and table(s) for Part B of this manual reflecting the new location(s) with
information supporting the change in samplinglocations.

c. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.2 The Land Use Census shall be conducted annually using that information that will provide the best
results, such as by a door-to-door survey, aerial survey, or by consulting local agriculture authorities, as
described in this manual. The results of the Land Use Census shall be included in the Annual Radiological
Environmental Operating Report pursuant to Control 6.9.1.3.

Broad leaf vegetation sampling of at least three different kinds of vegetation may be performed at the
SITE BOUNDARY in each of two different direction sectors with the highest predicted D/Qs in lieu of the
garden census. Controls for broad leaf vegetation sampling in the REMP shall be followed, including
analysis of control samples.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING A ‘

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

- CONTROLS

3.12.3 The Interlaboratory Comparison Program shall be maintained to ensure that independent checks on
the precision and accuracy of the measurements of radioactive materials in environmental sample matrices
are performed as part of the quality assurance program for environmental monitoring. The program shall
demonstrate the ability to measure low levels of relevant radionuclides in sample matrices corresponding to
samples required by the REMP. The intercomparison program shall maintain traceability to National Institute
of Standards and Technology (NIST), or an equivalent type of traceability. '

APPLICABILITY: At all times.

ACTION:
a. With the Interlaboratory Comparison Program not being performed as required above, report -
the corrective actions taken to prevent a recurrence to the Commission in the Annual
-Radiological Environmental Operating Report pursuant to Control 6.9.1.3.
b. The provisions of Control 3.0.3 are not applicable. . ‘
SURVEILLANCE REQUIREMENTS t\ 7

4.12.3 The Interlaboratory Comparison Program is described in this manual. A summary of the results
obtained as part of the above required Interlaboratory Comparison Program shall be included in the Annual
Radiological Environmental Operating Report pursuant to.Control 6.9.1.3.
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BASES FOR SECTIONS 3.0 and 4.0
CONTROLS AND SURVEILLANCE REQUIREMENTS

NOTE

(. The BASES contained in the succeeding ﬁages summarizes the
’ reasons for the Controls in Section 3.0 and 4.0, but are not part
of these Controls.

L
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3/4.3 INSTRUMENTATION

BASES

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

_ The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable, the

releases of radioactive materials in liquid effluents during actual or potential releases of liquid effluents. The
Alarm/Trip Setpoints for these instruments shall be calculated and adjusted in accordance with the
methodology and parameters in this manual to ensure that the alarm/trip will occur prior to exceeding the
limits of Technical Specification 6.8.3g.2 or 10 CFR 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 10 CFR Part 50.

3/433.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

The radioactive gaseous effluent instrumentation is provided to monitor and control, as applicable,
the releases of radioactive materials in gaseous effluent during actual or potential releases of gaseous
effluents. The Alarm/Trip Setpoints for these instruments shall be calculated and adjusted in accordance
with the methodology and parameters in this manual to ensure that the alarm/trip will occur prior to
exceeding the limits of 10 CFR 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 10 CFR Part 50. The
sensitivity of any noble gas activity monitors used to show compliance with the gaseous effluent release L
requirements of Control 3.11.2.2 shall be such that concentrations as low as 1 x 10 uCi/cc are measurable.

@
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

This control is provided to ensure that the concentration of radioactive materials released in liquid
waste effluents to UNRESTRICTED AREAS will be less than ten times the concentration levels specified in
10 CFR Part 20, Appendix B, Table 2, Column 2. This limitation provides additional assurance that the
levels of radioactive materials in bodies of water in UNRESTRICTED AREAS will result in exposures
within the Section II.A design objectives of Appendix I, 10 CFR Part 50, to a MEMBER OF THE PUBLIC.
The concentration limit for dissolved or entrained noble gases is based upon the assumption that Xe-135 is
the controlling radioisotope.

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

The required detection capabilities for radioactive materials in liquid waste samples are tabulated in
terms of the lower limits of detection (LLDs). Detailed discussion of the LLD, and other detection limits,
can be found in HASL Procedures Manual, HASL-300 (revised annually); 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).

3/4.11.1.2 DOSE

This control is provided to implement the requirements of Sections I1.A, III.A, and IV.A of Appendix
I, 10 CFR Part 50. The Control implements the guides set forth in Section II.A 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 liquid effluents to
UNRESTRICTED AREAS will be kept "as low as is reasonably achievable.” The dose calculation

 methodology and parameters in the ODCM implement the requirements in Section III.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 equations specified in this manual for calculating the doses due to the
actual release rates of radioactive materials in liquid effluents are consistent with the methodology provided
in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of Reactor -
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1, October
1977; and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for the Purpose of Implementing Appendix I," April 1977.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

" 3/411.12 _ DOSE (Continued)

This control applies to the release of radioactive materials in liquid effluents from each unit at the
site.

3/4.11.1.3 LIQUID WASTE PROCESSING SYSTEM

The OPERABILITY of the Liquid Waste Processing System ensures that this system will be
available for use whenever liquid effluents require treatment prior to release to the environment. The
requirement that the appropriate portions of this system be used when specified provides assurance that the
releases of radioactive materials in liquid effluents will be kept "as low as is reasonably achievable." This
control implements the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to
10 CFR Part 50, and the design objective given in Section IL.D of Appendix 1 to 10 CFR Part 50. The
specified limits governing the use of appropriate portions of the Liquid Waste Processing System were
specified as a suitable fraction of the dose design Objé‘CtheS set forth in Section II.A of Appendix I, 10 CFR
Part 50, for liquid effluents.

This control applies to the release of radioactive materials in liquid effluents from each unit at the
site.

3/4.11.2 GASEOUS EFFLUENTS ' \‘
e

3/4.11.2.1 DOSE RATE

This control is provided to ensuré that the dose at any time at and beyond the SITE BOUNDARY
from gaseous effluents from all units on the site will be within the annual dose limits of 10 CFR Part 20 to
UNRESTRICTED AREAS. These limits provide reasonable assurance that radioactive material discharged
in gaseous effluents will not result.in the exposure of a MEMBER OF THE PUBLIC to annual average
concentrations exceeding ten times the limits specified in Appendix B, Table 2 of 10 CFR Part 20. 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 the
atmospheric diffusion factor 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 manual. 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 mrems/year to the whole body or to less than or equal to 3000 mrems/year to the skin. These release rate
limits 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 mrems/year. ‘
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.1  DOSE RATE (Continued)

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

The required detection capabilities for radioactive materials in gaseous waste samples are tabulated in
terms of the lower limits of dete¢tion (LLDs). Detailed discussion of the LLD, and other detection limits can
be found in HASL Procedures Manual, HASIL-300 (revised annually); 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).

3/4.11.2.2 DOSE - NOBLE GASES

This control is provided to implement the requirements of Sections I1.B, III.A and IV.A of Appendix
I, 10 CFR Part 50. The Control implements the guides set forth in Section II.B 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 gaseous effluents to
UNRESTRICTED AREAS will be kept "as low as is reasonably achievable." The Surveillance
Requirements implement the requirements in Section III.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 this manual for calculating
the doses due to the actual release rates of radioactive materials in liquid effluents are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix 1,"
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 the air doses at and beyond the SITE BOUNDARY
are based upon the historical average atmospheric conditions.

This control applies to the release of radioactive materials in gaseous effluents from each unit at the
site.
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"~ 3/4.11 RADIOACTIVE EFFLUENTS

@

BASES : o ~

3/4.11.2.3 DOSE - JODINE- 131 IODINE- 133 TRITIUM. AND RADIOACTIVE MATERIAL IN
PARTICULATE FORM

This control 1s provided to implement the requirements of Sections II.C, III.A and IV.A of Appendix
"1, 10 CFR-Part 50. The Controls are the guides set forth in Section I1.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 materials in gaseous effluents to
UNRESTRICTED AREAS will be kept "as low as is reasonably achievable." The calculational methods-
specified in the Surveillance Requirements implement the requirements in Section III.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 calculational methodology and parameters for calculating the doses due
to the actual release rates of the subject materials 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. These equations
also provide for determining the actual doses based upon the historical average atmospheric conditions. The
release rate controls for Iodine-131, Iodine-133, tritium, and radionuclides in particulate form with half-lives
greater than 8 days, are dependent upon the existing radionuclide pathways to man, in the areas-at and
beyond the SITE BOUNDARY. The pathways that were examined in the' development of these calculations \
were: (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) deposmon on the
ground with subsequent exposure to man. : : ‘

This control appliés to the release of radioactive materials in gaseous effluents from each unit at the
site. '

3/4.11.2.4 GASEOUS WASTE PROCESSING SYSTEM . -

The OPERABILITY of the GASEOUS WASTE PROCESSING SYSTEM ensures that the systems
will be available for use whenever gaseous effluents require treatment prior to release to the environment.
The requirement that the appropriate portions of the systems be used, when specified, provides reasonable
assurance that the releases of radioactive materials in gaseous effluents will be kept "as low as is reasonably
achievable." This control implements the requirements of 10 CFR Part 50.36a, General Design Criterion 60
of Appendix A to 10 CFR Part 50, and the design objective given in Section IL.D of Appendix Ito 10 CFR
Part 50. The specified limits governing the use of appropriate portions of the system were specified as a
suitable fraction of the dose design objectives set forth in Section I1.B and I1.C of Appendix I, 10 CFR Part
50, for gaseous effluents.

@
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'3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.4 GASEQOUS WASTE PROCESSING SYSTEM

This Control applies to the release of radioactive material in gaseous effluents from each unit at the
site. '

3/4.11.4 - TOTAL DOSE

This control is provided to meet the dose limitation of 40 CFR Part 190 that has been incorporated
into 10 CFR Part 20.2203. 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 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 40 CFR Part 190 if the individual reactors remain within
twice the dose design objectives of Appendix I, and if direct radiation doses from the reactor units and
outside storage tanks 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 the 40 CFR 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 radius of 8 km must be considered. If the dose -
to any MEMBER OF THE PUBLIC is estimated to exceed the requirements of 40 CFR Part 190, the Special
Report with a request for a variance (provided the release conditions resulting in violation of 40 CFR Part
190 have not already been corrected), in accordance with the provisions of 40 CFR Part 190.11 and 10 CFR
Part 20.2203, is considered to be a timely request and fulfills the requirements of 40 CFR Part 190 until NRC
staff action is completed. The variance only relates to the limits of 40 CFR Part 190 and does not apply in
any way to the other requirements for dose limitation of 10 CFR Part 20, as addressed in Controls 3.11.1.1
and 3.11.2.1. An individual is not considered a MEMBER OF THE PUBLIC during any period in which the
individual receives an occupational dose.. :
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING A A ‘

BASES

3/4.12.1 - MONITORING PROGRAM

The Radiological Environmental Monitoring Program required by this control provides representative
measurements of radiation and of radioactive materials in those exposure pathways and for those
radionuclides that lead to the highest potential radiation exposure of MEMBERS OF THE PUBLIC resulting
from the plant operation. This monitoring program implements Section IV.B.2 of Appendix I to 10 CFR Part
50 and thereby supplements the Radiological Effluent Monitoring Program by verifying that the measurable
-concentrations of radioactive materials and levels of radiation are not higher than expected on the basis of the
effluent measurements -and the modeling of the environmental exposure pathways. Guidance for this
monitoring program is provided by the Radiological Assessment Branch Technical Position on
Environmental Monitoring. The initially specified monitoring program will be effective for at least the first
3 years of commercial operation. Following this period, program changes may be initiated based on
operational experience. : A

The required detection capabilities for environmental sample analyses are tabulated in terms of the
lower.limits of detection (LLDs). The LLDs required by this manual are considered optimum for routine
environmental measurements industrial laboratories. 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.

Detailed discussion of the LLD, and other detection limits, can be found in HASL Procedures @
Manual, HASL-300 (revised annually); 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 Techmques Atlantic Richfield Hanford Company Report
ARH-SA-215 (June 1975).

3/4.12.2 LAND USE CENSUS

This control 1s provided to ensure that changes in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the Radiological Environmental Monitoring Program
given in the ODCM are made if required by the results of this census. The best information from the door-
to-door survey, from aerial survey or from consulting with local agricultural authorities shall be used. This
census satisfies the requlrements of Section IV.B.3 of Appendix I to 10 CFR Part 50. Restricting the census
to gardens of greater than 50 m* 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 made: (1) 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/m”.

@
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.3 . 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 measurement of radioactive materials in
environmental sample matrices are performed as part of the quality assurance program for environmental
monitoring in order to demonstrate that the results are valid for the purposes of Section IV.B.2 of Appendix I
to 10 CFR Part 50. '
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DESIGN FEATURES
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5.0 DESIGN FEATURES

5.1 SITE

5.1.3 MAP DEFINING UNRESTRICTED AREAS AND SITE BOUNDARY FOR RADIOACTIVE
GASEOUS AND LIQUID EFFLUENTS

5.1.3 Information regarding radioactive gaseous and liquid effluents, which will allow identification of
structures and release points as well as definition of UNRESTRICTED AREAS within the SITE
BOUNDARY that are accessible to MEMBERS OF THE PUBLIC, shall be as shown in Figures 5.1-3 and
5.1-4.

The UNRESTRICTED AREA boundary may coincide with the Exclusion (fenced) Area boundary, as
defined in 10 CFR Part 100.3(a), but the UNRESTRICTED AREA does not include areas over water bodies.
The concept of UNRESTRICTED AREAS, established at or beyond the SITE BOUNDARY, is utilized in
the Controls to keep levels of radioactive materials in liquid and gaseous effluents as low as is reasonably
achievable, pursuant to 10 CFR Part 50.36a.
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SECTION 6.0

ADMINISTRATIVE CONTROLS

@
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6.0 ADMINISTRATIVE CONTROLS

6.8.3 Radiological Environmental Monitoring Program

The Radiological Environmental Monitoring Program shall be established, implemented, and maintained
as follows: -

A program shall be provided to monitor the radiation and radionuclides in the environs of the plant. The
program shall provide (1) representative measurements of radioactivity in the highest potential exposure
pathways, and (2) verification of the accuracy of the effluent monitoring program and modeling of
environmental exposure pathways. The program shall (1) be contained in the ODCM,, (2) conform to
the guidance of Appendix I to 10 CFR Part 50, and (3) including the following: ‘

D Monitoring, sampling, analysis, and reporting of radiation and radionuclides in the environment
in accordance with the methodology and parameters in the ODCM,

2) A Land Use Census to ensure that changes in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the monitoring program are made if required by
the results of this census, and

3) Participation in a Interlaboratory Comparison Program to ensure that independent checks on the
precision and accuracy of the measurements of radioactive materials in environmental sample matrices
are performed as part of the quality assurance program for environmental monitoring.

05/31/2009 : ODCM Rev. 16
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6.0 - ADMINISTRATIVE CONTROLS

6.9.1.3 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT"

‘

6.9.1.3 Routine Annual Radiological Environmental Operating Reports éovering the operation of the
unit during the previous calendar year shall be submitted prior to May 15 of each year.

The Annual Radiological Environmental Operating Reports shall include summaries,
interpretations, and an analysis of trends of the results of the radiological environmental surveillance
activities for the report period, including a comparison with preoperational studies, with operational
controls, as appropriate, and with previous environmental surveillance reports, and an assessment of the
observed impacts of the plant operation on the environment. The reports shall also include the results of
the Land Use Census required by Control 3.12.2. '

The Annual Radiological Environmental Operating Reports shall include summarized and
tabulated results of radiological environmental samples and environmental radiation measurements in
the format of the table in the Radiological Assessment Branch Technical Position, Revision 1,
November 1979 for samples taken during the period at the locations specified in the Table B5-1 and
Figures B4-1 and B4-2 in this manual. In the event that some individual 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 reports shall also include the following: a summary description of the Radiological
Environmental Monitoring Program; at least two legible maps** covering all sampling locations keyed to
a table giving distances and directions from the centerline of one reactor; the results of licensee
participation in the Interlaboratory Comparison Program and the corrective action taken if the specified
program is not being performed as required by Control 3.12.3; reason for not conducting the
Radiological Environmental Monitoring Program as required by Control 3.12.1, and discussion of all
deviations from the sampling schedule; discussion of environmental sample measurements that exceed
the reporting levels but are not the result of plant effluents, pursuant to ACTION b. of Control 3.12.1;
and discussion of all analyses in which the LLD required was not achievable.

A single submittal may be made for a multiple unit station. The submittal should combine those
sections that are common to all units at the station.

% %

One map shall cover stations near the SITE BOUNDARY; a second shall include the moré distant

stations. . .

05/31/2009 . ) ’ ODCM Rev. 16

59



\‘

\.

6.0  ADMINISTRATIVE CONTROLS

6.9.1.4 RADIOACTIVE EFFLUENT RELEASE REPORT"

6.9.1.4 Routine Radioactive Effluent Release Reports covering the operation of the unit during the
previous calendar year of operation shall be submitted by May 1 of each year.

The Radioactive Effluent Release Report shall include a summary of the quantities of radioactive
liquid and gaseous effluents and solid waste released from the unit as outlined in Regulatory Guide 1.21,
"Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants," Revision 1,
June 1974, with data summarized on a quarterly basis following the format of Appendix B thereof. For
solid wastes, the format for Table 3 in Appendix B shall be supplemented with three additional
categories: class of solid wastes (as defined by 10 CFR Part 61), type of container (e.g., LSA, Type A,
Type B, Large Quantity) and SOLIDIFICATION agent or absorbent (e.g., cement, urea formaldehyde).

The Radioactive Effluent Release Report to be submitted by May 1 of each year shall include an
annual summary of hourly meteorological data collected over the previous year. This annual summary
may be either in the form of an hour-by-hour listing in electronic form (computer media) of wind speed,
wind direction, atmospheric stability, and precipitation (if measured), or in the form of joint frequency
distributions of wind speed, wind direction, and atmospheric stability.” This same report shall include
an assessment of the radiation doses due to the radioactive liquid and gaseous effluents released from the
unit or station during the previous calendar year. This same report shall also include an assessment of
the radiation doses from radioactive liquid and gaseous effluents to MEMBERS OF THE PUBLIC due
to their activities inside the SITE BOUNDARY (Figures 5.1-3 and 5.1-4) during the report period. All
assumptions used in making these assessments, i.e., specific activity, exposure time, and location, shall
be included in these reports. The meteorological conditions concurrent with the time of release of
radioactive materials in gaseous effluents, as determined by sampling frequency and measurement, shall
be used for determining the gaseous pathway doses. The assessment of radiation doses shall be
performed in accordance with the methodology and parameters in this manual.

A single submittal may be made for a multiple unit station. The submittal should combine those
sections that are common to all units at the station; however, for units with separate radwaste
systems, the submittal shall specify the releases of radioactive material from each unit.

*%k

In lieu of submission with the Radioactive Effluent Release Report, the licensee has the option of
retaining this summary of requ1red meteorological data on site in a file that shall be provided to the
NRC upon request.

05/31/2009 o ODCM Rev. 16
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6.0  ADMINISTRATIVE CONTROLS : ' ' ' ‘

6.9.1.4 RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The Radioactive Effluent Release Report to be submitted by May 1 of each year shall also -
include an assessment of radiation doses to the likely most exposed MEMBER OF THE PUBLIC from
reactor releases and other nearby uranium fuel cycle sources, including doses from primary effluent
pathways and direct radiation, for the previous calendar year to show conformance with 40 CFR Part
190, "Environmental Radiation Protection Standards for Nuclear Power Operation." Acceptable
methods for calculating the dose contribution from liquid and gaseous effluents are given in Regulatory
Guide 1.109, Rev. 1, October 1977. ‘

The Radioactive Effluent Release Report shall include a list and description of'unplanned
releases from the site to UNRESTRICTED AREAS of radioactive materials in gaseous and liquid
effluents made during the reporting period. '

. The Radioactive Effluent Release Report shall include any changes made during the reporting
period to the PROCESS CONTROL PROGRAM and to the ODCM, pursuant to Technical .
Requirements Manual 6.13 and Technical Specifications 6.8.3.n , respectively, as well as any major
change to Liquid and Gaseous Radwaste Treatment Systems pursuant to Control 6.15. It shall also
include a listing of new locations for dose calculations and/or environmental monitoring identified by
the Land Use Census-pursuant to Control 3.12.2.

The Radioactive Effluent Release Report shall also include the following: an explanation as to-
why the inoperability-of liquid or gaseous effluent monitoring instrumentation was not corrected within
the time specified in Control 3.3.3.10 or 3.3.3.11, respectively; and description of the events leading to
liquid holdup tanks or gas storage tanks exceeding the limits of Technical Specification 3.11.1.4 or .
3.11.2.6, respectively.

@
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6.0

ADMINISTRATIVE CONTROLS

6.15  MAJOR CHANGES TO LIQUID AND GASEOUS RADWASTE TREATMENT SYSTEMS®

6.15.1 Licensee-initiated major changes to the Radwaste Treatment Systems (liquid and gaseous):

a.

Shall be reported to the Commission in the Radioactive E.ff\luent Release Report for the
period in which the evaluation was reviewed by the PORC. The discussion of each
change shall contain:

1.

A summary of the evaluation that led to the determination that the change could
be made in accordance with 10 CFR Part 50.59;

Sufficient detailed information to totally support the reason for the change
without benefit of additional or supplemental information;

A detailed description of the equipment, components, and processes involved and
the interfaces with other plant systems;

An evaluation of the change, which shows the predicted releases of radioactive
materials in liquid and gaseous effluents that differ from those previously '
predicted in the License application and amendments thereto;

An evaluation of the change, which shows the expected maximum exposures to a
MEMBER OF THE PUBLIC in the UNRESTRICTED AREA and to the general
population that differ from those previously estimated in the License application
and amendments thereto;

A comparison of the predicted releases of radioactive materials, in liquid and
gaseous effluents, to the actual releases for the period prior to when the change is
to be made;

An estimate of the exposure to plant operating personnel as a result of the change;
and '

Documentation of the fact that the change was reviewed and found acceptable by
the PORC.

Shall become effective upon review and acceptance by the PORC.

Licensees may choose to submit the information called for in this Control as part of an FSAR update.

05/31/2009
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Notation Conventions Common throughout Part B to the ODCM

e
Allocation Factor
DF Dilution Factor
Dfi Dose factor for nuclide “i”
Dr Dose rate
D/Q Ground deposition factor for airborne particles
EC Effluent Concentration from 10CFR20, Appendix B, Table 2, column 2
FHB Fuel-Hahdling Building
GWPS Gaseous Waste Processing System
LC Limiting Concentration for a liquid or gaseous effluent stream
MAB Mechanical Auxiliary Building
MCR Main Cooling Reservoir
ODCM Offsite Dose Calculation Manual
Q1 Release rate for nuclide “i”
RCB Reactor Containment Building
\‘ St Shielding factor
SF Safety Factor
SGBS Steam Generator Blowdown System
STP South Texas Project: '
TGB | Turbine-Generator Building |
UFSAR Updated Final Safety Analysis Report
X(a,i,j) Matrix values with dimensions of age “ a”, nuclide “1”, and organ *“j”
X/Q Atmospheric dispersion factor for noble gas, tritium, and '*C
X/Qqept Atmospheric dispersion factors with depletion for particles and iodine
2 Summation over all applicable nuclides
2 path Summation over all applicable environmental pathways to man

\‘
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1.0

Introduction

1.1

Purpose -

Part B of the Off-sité Dose Calculation Manual (ODCM) provides the methods and parameters
used to calculate off-site doses due to routine radioactive liquid and gaseous effluent releases.
This ODCM is a supporting document to the Technical Specifications for the South Texas
Project (STP) and meets the following identified needs:

05/31/2009

b.

Section 3.1 of this ODCM describes the methods approved for setting alarm points on
liquid monitors to ensure that the concentrations of radioactive liquid effluents released to
the UNRESTRICTED AREA are limited to ten times the effluent concentration limits of
10CFR20, Appendix B, Table 2;

Section 3.2 describes the methods approved for setting alarm points on gaseous momtors
to ensure that the dose rate from radioactive noble gas effluents released to the
UNRESTRICTED AREA do not exceed the values specified in Part A, Control
3/4.11.2.1 of this ODCM,;

Sections 4.1 to 4.4 describe the methods approved for calculating doses and dose rates to

‘the maximum exposed MEMBER OF THE PUBLIC in the UNRESTRICTED AREA for

comparison wi;h the Control limits of Part A of the ODCM,;

Sections 4.5 and 4.6 describe the conditions under which the liquid and gaseous waste @ :
processing systems are to be operated. . -

Section 4.7 describes the methods approved for calculating the total dose from the
uranium fuel cycle to the maximum exposed MEMBER OF THE PUBLIC for
comparison with the limits of 40CFR190;

Section 4.8 describes the method approved for calculating doses to MEMBERS OF THE
PUBLIC who may visit STP or travel within the site boundary for comparison with the
limits of 10CFR20.1301;

Section 4.9 outlines how population doses are to be calculated for the Regulatory Guide
1.121 report.-

Section 5.0 describes the Radiological Environmental Monitoring Program (REMP)
including the minimum sampling program and sample locations.

The models used in this ODCM are consistent with "Calculation of Annual Doses to Man From
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance With
10CFR50, Appendix I" (Regulatory Guide 1.109).

Bl-1 v ODCM Rev. 16 @




Changes to the methods contained in this document are reviewed and approved by the Plant
Operations Review Committee (PORC) as required by the Operations Quality Assurance Plan
and revisions are forwarded to the NRC with the Radioactive Effluent Release Report. However,
the general methods presented should accommodate operational flexibility.

1.2 General Site Description

The South Texas Project (STP) consists of two pressurized water reactor units situated on a
19-square mile site. The units are similar in design and operate independently with a minimum
of shared systems. Each unit has its own liquid radioactive waste treatment system and its own
ventilation system. Each unit consists of a reactor containment building, an attached

~fuel-handling and storage building, an attached mechanical electrical auxiliary building, and a

05/31/2009

detached turbine generator building.

The most notable common system is the cooling reservoir into which liquid radioactive effluents
are discharged from both units. Also, the systems which monitor radioactive releases for each
unit report their results to a common computer for the purposes of report generation and off-site
dose calculation.

The site is relatively remote with the nearest resident over two miles from either unit and with
the nearest community about four miles distant. The closest site boundary is nearly a mile from
either unit.

The terrain is coastal plain with farm land and range préedominating. The land rises slowly from

‘sea level 10 miles south of the plant to an elevation of 45 feet 10 miles to the north. The only

topographical relief consists of plant associated structures and shallow gullies. The methods
discussed in this document for calculating off-site doses due to atmospheric releases were
evaluated against this relatively simple terrain.

Dose calculations for liquid effluent releases include considerations for dilution and radioactive
decay in the large cooling reservoir into which releases from both units are made. These dose
estimates are based on off-site discharges from the reservoir to the Colorado River and the Little
Robbins Slough area as a consequence of initial radioactive effluent releases into the reservoir.

Bi-2 ODCM Rev. 16



2.0

Summary of Release Points and Detector System
2.1 Gaseous Release Points (UFSAR Section 11.3)
The sources of routine releases for each unit at STP are:
1) Turbine-Generator Building (TGB);
2) Reactor Containmeﬁt Building (RCB);
3) Mechanical Auxiliary Building (MAB); '
4) Fuel-Handljng Building (FHB);
5) Gaseous Waste Proceésing System (GWPS);

The gaseous effluents from the RCB, MAB, and FHB ventilation systems, the GWPS, and the
TGB process vents (for deaerator and condenser vacuum pump vents) are routed to a-.common
exhaust pipe located on the roof of each unit's Mechanical and Electrical Auxiliary Buildings.

- The effluent 1s monitored for noble gas, sampled for particulates and iodines by the detectors of

RT-8010B at each unit, and then exhausted 22 meters above local grade (local grade is 7 meters
above mean sea level) at an average flow rate of 5660 cubic meters per minute. Figure B2-1
summarizes the system installed at each unit. :

“Occasionally other atmospheric release points may be important, such as the main steam line

atmospheric dumps, off-normal releases, auxiliary feed pump turbine exhaust, gland steam
condenser vents, and other secondary system steam leaks. An estimate will be made of any such
unmonitored effluent releases prior to off-site dose calculation. These release estimates will be
based on the mass of secondary coolant lost and the nuclide concentrations in the secondary

coolant.

Releases to the atmosphere may be classified into two categories: continuous, and batch releases.
Most releases from STP are continuous with minor variations which are intermittent in nature
and usually of relatively short duration (minutes to hours). These releases are considered
"continuous" in the sense that they occur frequently, may be overlapping, and do not usually
involve a significant fraction of the total activity released in a calendar quarter during any given
hour. An example of such a release is the venting of containment to equalize pressure.
However, those plant evolutions leading to a one-hour release exceeding approximately ten times
the average one-hour release are considered a batch. An example of a batch release is the
operation of the purge fans for a few hours to remove noble gases from containment for
personnel protection reasons. The dose assessed for a batch release to the atmosphere is assigned
to the calendar quarter (or othe time period) in which the batch release was initiated.
Meteorological data associated with these infrequent periods of high release shall be reported

- separately as provided by Regulatory Guide 1.21, Rev. 1, section C.1.

05/31/2009

2.2 Liquid Discharge Points (UFSAR Section 11.2)

The sources of liquid radioactive discharges are the Liquid Waste Processing System, the TGB
drains, and the Condensate Polishing System regenerates. All liquid effluents are eventually
discharged to the main cooling reservoir (MCR) typically in batches. The dose assessed for a
batch is assigned to the calendar quarter (or. othe time period) in which the batch release was

B2-1 . ODCM Rev. 16




initiated. Some are routed to the liquid radwaste processing system of each unit for treatment,
and some contain such a low concentration of radioactive material that they require no treatment
before discharge. Instrumentation is located as indicated in Figure B2-2.

Radioactive liquids exceeding the discharge limits are routed to the Liquid Waste Processing
System (LWPS) for treatment and batch discharge to the MCR. Prior to discharge, the liquid in
the tank to be discharged is sampled, analyzed, and approved for discharge if the constraints of
the ODCM are met. Batches are monitored during the discharge using a scintillation detector
(RT-8038) mounted off-line from the discharge pipe. The liquid effluent enters the Open Loop
Auxiliary Cooling Water System, then the Circulating Water System, and finally the MCR.
Upon initiation of a high radiation or monitor failure alarm, the monitor automatically terminates
the discharge to the Open Loop Auxiliary Cooling Water System by diverting the flow back to
the waste tanks.

Regenerative liquid waste from the Condensate Polishing system in each TGB can also be a
source of radioactive waste. Condensate Polishing system detector (RT-8042) is located on the
discharge of the system to the MCR via the neutralization basin. Upon detection of high
radiation or an instrument failure, a signal automatically secures the discharge to the
neutralization basin. After sampling and analyzing the tank contents, flow may be diverted to the
LWPS of the appropriate unit, processed through the neutralization basm or discharged directly
to the main cooling reservoir.

Liquid effluents from TGB floor drains consisting of leakage from the condensate pump, the low
pressure heater drip pump, the moisture separator drip pump seal leakoff, and other secondary
system leaks are monitored continuously by the TGB drain detector (RT-8041). Upon detection
of high radiation level or detector failure, the detector automatically stops the sump pumps and
initiates alarms. Following sampling and analysis, the contaminated liquid effluent may be
routed to the neutralization basin or radioactive waste processing system-as appropriate prior to
discharge into the main cooling reservoir. :

The Steam Generator Blowdown System (SGBS) is monitored for control of plant processes.
Under normal conditions there are no discharges from the SGBS, but a process control
instrument (RT-8043) is installed to help identify primary to secondary system leakage. In the
event radioactivity above the high alarm set point is detected or the instrument fails, the detector
initiates the automatic termination of the SGBS discharge to the neutralization basin. Provided
sampling and analysis confirms that the activity is below discharge limits, the SGBS effluent

~ may be discharged to the main cooling reservoir via the neutralization basin.

05/31/2009

Most liquid effluent discharges are by batch and are sampled and analyzed prior to discharge.
However, discharges not monitored by RT-8038 are not sampled prior to discharge unless a
process detector alarms. Trace levels of activity that may be discharged by such routes are
estimated based on routine sampling of the secondary system water and the estimated mass of
secondary coolant lost. These discharges are considered continuous for tracking purposes.

Liquid radioactive releases from STP originate in the MCR and leave the site to the uncontrolled
environments of the Colorado River, the West Branch of the Colorado, and the Little Robbins
Slough drainage area. Under normal circumstances all radioactive liquid effluents are diluted
into the 150,000 acre-foot (average fill height) reservoir prior to release from the site. From
time-to-time controlled releases may be made to the Colorado River through blowdown
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facilities. However, some releases are uncontrollable such as flow from the hydraulic relief
wells surrounding the reservoir or seepage from the spillway gates.

Because of the large capacity of the reservoir, the radionuclide concentrations in these releases
(controlled and uncontrolled) are expected to be a small fraction of the concentration limits listed
in Table 2, Appendix B of the I0CFR20. The nuclide concentrations in waters released from the
reservoir are estimated based on discharges to the MCR, deposition in the MCR, and radioactive
decay. A monitoring program for the MCR and relief well discharges is used as the basis for

~ confirming that radionuclide concentrations released to the off-site environment are not larger

than predicted by the liquid effluent model described in Part B of the ODCM, Section 4.1.

Release of contaminated secondary coolant directly to the storm drainage system at STP is
possible. Should such a release occur, an estimate of the off-site dose consequences shall be
made and the release shall be documented.

2.3 Detector System and Instrument Responses

Three types of detectors are used in association with effluent monitors. All are sensitive to
gamma rays; however, some are primarily sensitive to beta radiation. Those sensitive primarily
to beta include the air particulate and noble gas detectors. Those sensitive primarily to gamm
rays include the iodine in air detectors and the liquid discharge detectors. -

The noble gas (normal range) detectors consist of plastic scintillators which respond primarily to
beta particles. The response of these detectors is'a function of beta energy as can be seen from
Figure B2-3. These detectors are calibrated in uCi/cc for gases with beta emission spectra
similar to that of Xe-133.

The air particulate detectors also consist of plastic scintillators which respond primarily to beta
decay from particulates deposited on a filter paper. These detectors are calibrated in uCi/ml
relative to Cs-137 betas with an overall response similar to that shown in Figure B2-4.

The iodine air channel detectors are Nal(Tl) scintillators in conjunction with a single channel

" analyzer adjusted to monitor the 364 keV gamma of I-131.. The iodine window of this detector is

05/31/2009

set +5% about the 364 keV peak to minimize response to interfering radiation. The detectors are
calibrated in uCi/cc of I-131 based on a Ba-133 calibration source.

The liquid effluent detectors are Nal(Tl) scintillators which are sized (1.5 by 1 inch) to be
sensitive to a broad range of gamma emitters. These detectors are calibrated in uCi/ml relative to
Cs-137 but have general gamma detection ability similar to that shown in Figure B2-5. The
lower level discriminators for these detectors are set at about 100 keV to eliminate detection of
x-rays, low energy gammas as from Xe-133, and electronics noise in order fo minithize the
detector background count rates.

B2-3 * ODCM Rev. 16
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The following systems are duplicated for Units | and 2 independently.

Release to RT-8010B  Unit 196,000 cfm
atmosphere effluent Vent ventilation system '
Monitor / system (FSAR) <100 cfm
\\ ~ \\ \; ’ ,/ ’,I
S\ « 4 |- :
ekl D ; .
VY
' Mechanical Turbine Generator
Reactor Aux‘lhary Bulldlng and
Containment Building and condenser vacuum
Building —r GWPS effluent system effluent
effluent E
! Fuel Handling
! 7]  Building effluents
40,000 cfm (max) purge ____! .
5,000 cfm (normal vent S
28,000 cfm exhaust ____.. ./I

Figure B2-1: Gaseous Effluents
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The following systems are duplicated for both units except for the components in the shaded area.
®

Liquid Waste Processing

Optional path
System (LWPS) Inputs if treatment
N ~——— by LWPS not
l l / warranted
Liquid Waste
Holdup _ Filters and
Tanks Demineralizers
Optioriai Release Path if
effluent activity level
exceeds RT-8042 alarm
~ point but treatment by Ny

LWPS not warranted

Condensate
Polishing System

RT-8042
detector

Waste
Monitor
Tanks
| RT-8038
‘ " effluent
monitor

Circulating
Water System

-] Neutralization Basin

Figure B2-2: Liquid Effluents
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Waste

B2-5

Main

Cooling __f»OffSitC
Reservoir
TGB Drain
Detector

o
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Figure B2-3: Energy Response Curve for the RD-52 Off-line Beta Detector Operating at 760 mm Hg
and 25° C (assuming one beta per disintegration. Curve shape from ODCM Rev. 3 but shifted by 1.18 to

I correspond to STP primary calibration measurements of 1989.)
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Figure B2-4: RD-56 Particulate Detector Energy Response to Betas (assummg one beta per
- disintegration. Copied from G. A. Technologies report EL-3296.)
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Figure B2-5: Detector Energy Response to Gamma Radiation for the RD-53 Off-line Gamma Detector
( ‘ (Revised to reflect 1989 primary calibration
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3.0  Alarm Set point Adjustments
3.1 Liquid Effluents
3.1.1 Control Requirements:

Control 3/4.11.1.1 of Part A of the ODCM requires that the concentration of radioactive material
released at any time from the South Texas Project (STP) to unrestricted areas be limited to ten times the
Effluent Concentration (ECs) in water. The ECs are as indicated in 10CFR20, Appendix B, Table 2,
Column 2 for nuclides other than dissolved or entramed noble gases Noble gas concentrations must be
limited to 2.0E-04 uCi/ml.

3.1.2 Interpretation

Liquid effluent discharges from STP are diluted by a 7000-acre reservoir. Plant discharges are all routed
into the cooling reservoir where substantial dilution and radioactive decay may occur before ultimate
release from the site. The reservoir lies totally within the confines of the site and the use of its water is
restricted to plant operation. Recreational use of the reservoir is limited to occasional catch and release
fishing tournaments for employees and their families. This recreational use is closely controlled to
prevent ingestion of radioactive effluents. Liquid effluents diluted into the cooling reservoir may be
released during:

scheduled blowdown operations to the Colorado River,

a)

b) passive hydraulic relief well flow,

c) dilution into the shalloW ground water aquifer, or
-d) spillway releases.

The blowdown releases will be planned; however, the other releases are not controlled by the operations
staff. To assure that the provisions of Part A, Control 3/4.11.1.1 are satisfied, the concentrations of
radionuclides in the reservoir shall be maintained at levels Iess than ten times the limits of 10CFR20,
Appendix B, Table 2, Column 2. Hence, STP shall apply controls on the concentration of liquid _
effluents as they are discharged into the reservoir to assure that any releases to uncontrolled areas from
the reservoir meet the requlrements of Control 3/4 11.1.1.

3.1.3 Implementation

Concentrations of radionuclides in the cooling reservoir will be controlled such that the sum of their
ratios to the ECs, A, remains less than ten as indicated in Equation 3.1a below:

C C
=—L + 2+ .. + —— <10 Eq.3.1a
EC, EC, . .
Where Cj, Cy,..., G are the measﬁred nuclide concentrations of a representative sample of
reservoir water (uCi/ml);
EC,, EC,,..., EC; are the associated effluent concentrations of those nuclides which

@

collectively contribute at least 90% to the total dose.
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As long as “A” from equation 3.1a above is less than ten, releases from the reservoir to the off-site
environment will meet the requirements of Control 3/4.11.1.1. In order to assure that A never exceeds
ten, the dilution afforded by the circulating coolant and auxiliary cooling water flows must be estimated.
The dilution of liquid radioactive waste discharges into the circulating coolant from each unit is
calculated as indicated below:

A =[DF.*A.] + [DF.*A_] Eq.3.1b
F
DF = ——— Eq.3.1c
F. +F
F .
DF = —— Eq.3.1d
F. +F
where:
A = the sum of the effluent concentrations in the circulating coolant as it reenters the
reservoir divided by their ECs; A < 10.
DF, = dilution factor for a radioactive waste
A; = number of ECs permitted in the radioactive waste flow from the waste monitor tank
unit less factor;
DF, = dilution factor for circulating coolant
A. = number of ECs in the circulating coolant before addition of the radioactive waste
stream as measured periodically for the reservoir, unit less factor; .
F. = average flow rate of radioactive waste as determined by the rated pump capacity of the
radioactive waste discharge, gal/min;
F. = flow rate of circulating coolant and the open loop auxiliary cooling water, normally

- 4.5E5 gal/min (4.5ES is 1/2 the normal circulating coolant flow of each unit since
liquid radioactive waste is discharged into only one of two 138" lines). F. may be
determined by multiplying the number of c1rcu1at1ng coolant pumps operating by the
rated pump capacity; y
)
Since liquid effluents are released as batches, the very large dilution factor afforded by the reservoir
would not be fully used even if high concentrations of liquid radioactive waste were infrequently
discharged from the plant. As an operational rule, liquid effluents should not be discharged to the
reservoir if the value of A, as described by Eq. 3.1a and as calculated by
Eq. 3.1b, exceeds "ten". From practical experience, limiting liquid effluent discharges such that A< 10
maintains the measured reservoir concentrations within the limits of IOCFRZO Table 2, column 2.

If the value of "A" in equation 3.1b is set to its limiting value of 10, the terms in Eq. 3.1b above can be
rearranged as shown below:

_[Exo-a))]
B F

r

+10 Eq.3.1e
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An estimate of A, appropriate for limiting routine batch discharges to the reservoir can be made
assuming that the radioactive waste stream flow is at its nominal value, the flow of dilution water is at
its minimum, and that the reservoir is v1rtually unpolluted. In this case the values for each variable
above.become: ‘

F. = 113,000 gpm (one circulating coolant water pump)
F. = 250 gpm (nbminal flow rate limit for radioactive waste discharge pump);
A. = 0 (reflecting good radioactive discharge management) '

Hence, Eq. 3.1e can be solved for A; as:
A, = [113,000/250 * (10-0)] + 10 = 4530

This suggests that for normal operation with a "clean" reservoir, the administrative limit for discharges
should limit dlscharge concentratlons to no more than about 4530 times the effective EC of the
radioactive waste stream. ‘

The radioactive waste stream itself is characterized by a mixture of radionuclides at concentrations Cj,
Cy, ..., C;. The effective EC of this waste stream can be estimated from the radiochemical analysis of the
waste monitor tank prior to a batch discharge using the following formula for effective EC:

2C.

ECyy = ———— ' o Eq.3.1f
Z (C,/EC;) _ :
where _ .
C; = concentrations of individual radionuclides, "j", in the mixture, uCi/ml_
YC; = sum of the concentrations in the waste monitor tank, uCi/ml

EC; = effluent concentrations listed in 10CFR20, Appendlx B, Table 2, column 2 for each
radionuclide, "j", uCi/ml -

ECer = effective EC for a mixture of radionuclides, uCi/ml

The limiting concentration, LC, may be estimated by multiplying the value of ECes from Eq. 3.1 by the
factor'A; from Eq. 3.1e.

LC = A, *ECer | \ Eq.3.1g

This limiting concentration could be used as the basis for setting the liquid effluent monitor, RT-8038, if
the instrument could detect these nuclides. However, the model RD-53 detector used in the RT-8038
monitor is sensitive to only gamma emitting nuclides, and its sensitivity to individual gamma emitters is
not the same. The alarm set point must be based on the response of the RD-53 detector in counts per
minute, cpm, to a nuclide mix in a particular discharge corresponding to an LC.
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The count rate corresponding to the effective effluent concentration, CR, can be calculated in a manner
4 similar to the methods of equation 3.1f.

> (C. *Er) : 4
R=—~2>—1 Eq.3.1h
Z (C/EC))
where .
CR  =count rate, cpm, associated with one ECes
Er; = RD-53 response to nuclide “j”, (cpm)/(uCi/ml)

The limiting count rate, LCR, may be estimated as was the limiting concentration in equation 3.1g.
LCR = A;*CR Eq. 3.11

The following example uses the average mixture of radionuclides measured in the liquid effluent
released during August 1988 to calculate the limiting concentration and corresponding limiting count
rate for the RT-8038 monitor:

Nuclide Concentration C ~  EC Concentration/EC Er C*Er
(uCi/ml) (uCi/ml) - (C/EQC) (cpm)/(uCi/ml) (cpm)
H-3 1.74E-02 1E-03 1.7E+01 0 0
Cr-51 4.22E-08 5E-04 8.4E-05 1.45E+07 = 6.12E-01 -

Mn-54 2.80E-08 3E-05 9.3E-04 1.40E+08 5.91E+00
Co-58 - 1.01E-06 2E-05 5.1E-02 1.83E+08 1.85E+02
(‘ Zr-95 3.41E-08 2E-05 1.7E-03 1.40E+08 4.77E+00
Nb-95 3.41E-08 3E-05 1.1E-03 1.40E+08 4.77E+00
Co-60 2.20E-08 3E-06 7.3E-03 2.65E+08 . 5.83E+00
Xe-133 3.96E-05 2E-04 . 2.0E-01 0 0
Xe-135 2.48E-07 - 2E-04 1.2E-03 1.31E+08 3.25E+01
1.74E-02 ~ 1.7E+01 2.39E+02

EC,; =(Z C,)/(E(C/EC,))=(1.74E - 02 uCi/ml)/ 1.7E + 01
=1.0E -03uCi/ml

CR =(X(C,*Er)) /. (£ (C,/EC,))=(2.39E + 02 cpm)/ 1.7E + 01
' =1.4E+01cpm

The limiting discharge concentration in this example can be estimated using Eq. 3.1g as shown below:
LC =4530* 1.0E-03 uCi/ml = 4.5 uCi/ml

Note that radionuclides were included in the calculation which could not be detected by the model
RD-53 detector. Examples of such nuclides include H-3, C-14, Fe-55, Tc-99, and Sr-90.

The alarm set point must be calculated based on the count rate RT-8038 would indicate if this limiting
concentration were present. This count rate can be estimated using Eq. 3.1i as shown below:

LCR = 4530*14cpm = 63,000 cpm
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Note that no provision was made for the detector background, uncertainty in instrument response, or any
safety factor in this calculation. Plant implementing procedures shall provide instructions for inclusion
of background in the set point estimation and shall have provisions for cleaning the detector if the
background becomes large enough to interfere with measurements. .

As a result of improved radioactive waste treatment the gamma emitter concentrations of radioactive
liquid effluents may be a very small fraction of the non-gamma emitter concentrations. The limiting

count rate may yield an alarm set point lower than.the expected count rate or expected monitor response.

In these cases, plant implementing procedures may provide instructions for determining the alarm set
point.

The limiting count rate calculated in Eq. 3.1i above should include these final adjustments as shown
below to yleld the alarm set point:

alarm set point = (LCR) * SF + bkg : Eq. 3.1j
where :

SF = safety factor which includes the error margin calculated for this monitor. The effluent
monitors are assumed to be accurate to 25%. An appropriate safety factor therefore
should be set at 0.75 to reasonably assure an alarm and automatic discharge
termination at or before exceeding the limiting concentration. The reader should note
that the limiting concentration is calculated at the monitor, before the vast dilution
provided by the reservoir. Hence, even if the LC were substantially exceeded for
discharges into the reservoir, little chance exists to exceed an EC in unrestricted
areas.

bkg - = detector background in'épm

For the example chosen above and assuming bkg = 0, this calculation would look like:

alarm set point= 63,000 cpm * 0.75 + 0 cpm
= 47,000 cpm

The detector response function is not as precisely known as this example would suggest; hence, 20-30%
differences between estimated alarm set points are not significant. It may be convenient for this alarm
set point to be expressed in units of uCi/m! or uCv/sec based on the appropriate uCi/cpm conversion

factor. The RT-8038 alarm may be-set to a default value if the default does not exceed the value

calculated in Eq. 3.1j above.

The alarm set point and calibration factors for liquid effluent monitor RT-8038 are applied to batch
discharges and are adjusted for each discharge if the nuclide mix is sufficiently different to change either
the discharge limit or calibration factor from the previous setting by more than 25%. If the alarm set
point is exceeded during a batch discharge, the discharge is automatically terminated until the batch
discharge activity is confirmed. Discharges from two or more waste monitor tanks from a single unit
simultaneously are prohibited. Hence, this ODCM does not provide mstrucuons for simultaneous
‘ d1scharges from the radioactive waste monitoring system.
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RT-8038 is the only liquid effluent monitor for each unit. Gamma detection instrumentation 1s installed
for other systems (RT-8041 and RT-8042) as shown in Figure B2-2. These process control instruments
have alarm set points at 1.0E-06 uCi/ml or less (one EC for Cs-137) above background and act to
identify rather than to quantify activity in systems during a discharge. If activity is identified, it is
sampled and discharged (if treatment is not required to meet the limiting concentration of equation 3.1g)
or is routed to the liquid waste processing system for treatment and discharge as a routine liquid effluent.

3.2 Gaseous Effluents

3.2.1 Control Requirements

Control 3/4.11.2.1 of Part A of the ODCM requires that the dose rates at the site boundary and beyond
from noble gases be no greater than 500 mrem/year total body and 3000 mrem/year to the skin.
Furthermore, dose rates due to I-131, 1-133, H-3, and all radionuclides in particulate form with half-lives
greater than eight days shall be less than or equal to 1500 mrem/year to any organ.

3.2.2 Interpretation

In order to help ensure that these limits are not exceeded, the alarm set points for the MAB/RCB
common exhaust noble gas monitors are to be calculated such that the nearest offsite receptor would not
be exposed to noble gas concentrations likely to produce a dose rate greater than Control 3/4.11.2.1
from the combined releases from Units 1 and 2. Jodines, trittum, and all other radionuclides
contributing to organ doses are not considered for purposes of setting alarm points since they are
sampled and not monitored.

3.2.3 Implementation

The nearest site boundary is about a mile from either unit; hence, a factor to relate the release to the
concentration at the site boundary is necessary. UFSAR Tables 2.3-25 and 2.3-27 contain 2-hour and
annual average X/Q values at the site boundary in each of 16 sectors. Logarithmic interpolation
provides an estimate of 5.3E-06(sec/m®) for the 500 hour X/Q in the NNW sector. This value of X/Q
shall be used to provide estimates of dilution for the purpose of setting alarm points for routine releases.

The most prevalent radioactive gas present in the effluent may be used to control emissions when the
noble gas effluent is dominated by a single nuclide. If no single nuclide dominates, then release alarm
set points should be based on the average mixture found.

The dose rate to individuals at the site boundary may be estimated using the equations of section B4.4.2
(Eq. 4.4d for whole body dose rate and Eq. 4.4e for skin dose rate). Therefore, the limits of Control
3/4.11.2.1 may be expressed in terms of the following equations for each noble

gas: - v
whole body dose rate = Drgamma * 8760 < 0.5 rem/yr Eq. 3.2a
skin dose rate = Drein * 8760 < 3rem/yr Eqg.3.2b
where 8760 = units conversion factor (hr/yr)
Drgamma = whole body dose rate, rem/hr
Drskin = skin dose rate, rem/hr
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Drgamma = 0.114*X/Q*>  (Qi*Dfigmma)*Sf . (rem/hr).
Drain = 0.111*S.* Drgmmma(air) + Drbm(skin) - (rem/h)
and where - '
Drgamma(air) = 0.114*X/Q* z - (Qi*Dfi i) (rad/h) -
Dbetaskin) = 0.114*X/Q*> (Qi*Dfiypyuny ) (rem/h)
Dfigamma =  gamma dose to tissue conversion factor by nuclide from Table B-1,
. Regulatory Guide 1.109 (mrem-m*/pCi-yr),
Dfigammagaiy = gamma dose to air conversion factor by nuclide from Table B-1,
Regulatory Guide 1.109 (mrad-m*/pCizyr), '
Dfipera(skin) =  beta dose to tissue conversion factor by nuclide from Table B-1,
Regulatory Guide 1.109 (mrem-m*/pCi-yr),
1.11 = ratio of the mass stopping powers for electrons in air to tissue.
0.114. = conversion factor from (mrem-m )/(pCi yr) to (rem-m’)/(uCi-hr)
Qi ‘= 1isotope "1" release rate (uCi/sec) from monltors RT-8010B
X/Q = 53E-06 (sec/m )R
S¢ . = 1.0 (a shielding factor set to one since it is not applicable for

instantaneous dose rate calculations);

Hence, release rates, Qj, can be calculated for each noble gas which would correspond to the whole body
(0.5 rem/yr) and skin (3 rem/yr) limits of Egs. 3.2a and 3.2b. Furthermore, if the release rate is divided
by the unit vent flow rate, the limiting stack concentration may be estimated for each noble gas as
indicated below and as listed in Table B3-3:

(limiting stack concentrations)y, =  LCyup ‘ = Q/F Eq.3.2¢
= _ 045 (uCi/cc) |
Dﬁgamma *
(limiting stack concentrations)sin = LCskin =  Q/F Eq.3.2d
= " 267 " (uCi/cc)
(11 Dﬁgamma +Dﬁbem(skin) F
where F = unit vent flow rate ( 200,000 scfm = 9.4E+07 cc/sec)

Q) = solved from the Eq. 3.2a and 3.2b with Dryamms = 0.5 rem/yr and Drgg, = 3 rem/yr
94.5 and 567 have units of (mrem-pCi-m)/(pCi-yr-sec)
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As for the liquid monitor, a safety factor should be included to afford operators an opportunity to take
corrective action should a release threaten to exceed the Control limit. However, an allocation factor is
also necessary to assure that the off-site dose rate due to effluents from other potential release points do
not combine to exceed the Control limit. Errors associated with the effluent monitoring must also be
considered in estimating the set point. Lastly, the detector background should be included in the alarm
set point calculation. The set point calculation should therefore resemble Eq. 3.2e as shown below:

alarm set point = [(LC) * SF * AF] + bkg Eq. 3.2e

where LC

SF = safety factor which includes a margin for monitor error for this monitor (Bechtel
calculation 9ZC6008 documents the RD-52 detector statistical accuracy to be about
40%. Hence, the safety factor 1s estimated as: 1 - 0.4 = 0.6). Measurements of grab
samples taken during noble gas releases has demonstrated that the RD-52 detector
is more accurate than the engineering calculation suggests. Thus the safety factor
of 0.6 is conservative.

either the whole body or skin limiting stack concentration, whichever is less, uCi/cc

AF = allocation factor (ex: 0.5 or half for each unit)

bkg = detector background, uCi/cc
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EXAMPLE CALCULATION ’ :

The routine release point alarm setting should be limited to the value listed for Xe-133 in Table B3-3.
However, a calculation for a release with several noble gases could be made as shown below if a very
precise estimate of the limit were necessary.

Given:
Limiting

Measured Concentration, LC C/LC
Nuclide | Concentration, C , (uCi/cc) '

- (uCiee), Whole Skin .| Whole Body |  Skin-

Body :

Ar-41 1.0E-06 1.14E-04 | 4.63E-04 | 8.77E-03 2.16E-03
Kr-85 1.0E-06 6.24E-02 | 4.44E-03 | 1.6E-05 2.25E-04
Xe-133 | 4.0E-05 3.42E-03 | 8.64E-03 | 1.17E-02 4.63E-03

2.05E-02 | 7.02E-03

The fraction of the limiting concentration for both whole body and skin exposures is estimated as the
sum of the ratios of the measured release concentrations divided by the corresponding limiting
concentrations from Table B3-3. These values are listed in the table above under the column "C/LC."
In this example, the sum for the whole body exposure is more limiting than for the skin (normal result).
This sum represents the fraction of the limiting concentration for the current release. The limiting
concentration for each nuclide in the mixture could be mcreased by the factor listed in the column

“C/2(C/LC)Y” below

C/Y. (C/LC) . Re; : (C/Y. (C/LC))*Re;
4.88E-05 2.6 - 1.26E-04
4.88E-05 24 1.17E-04
1.95E-03 1.0 1.95E-03
2.04E-03 _ LCefr = 2.19E-03

Since the monitor does not respond to all radionuclides the same, the product of value “C/2(C/LC)” and
“Re;* (the relative response from Table B3-2) yields the monitor response to each nuclide in the mixture
at their respective maximum concentrations, column “C/2(C/LC) * Rei". The sum of these:
concentrations, LCes, is the effective limiting concentration indicated at the monitor when the whole
body or skin dose rate at the site boundary equals 500 mrem/yr or 3000 mrem/yr, respectively.

LCeff = > ((Ci/ (Ci/LCi))*Rei) Eq.3.2f
The alarm set point would be estimated in accordance with Equation 3.2e as shown below where LC is
used in place of LC:

alarm set point =  [2.19E-03 uCvcc * 0.5 * 0.6] + 0 uCi/cc
6.6E-05 uCi/cc or 67,000 uCi/sec (at a vent flow rate of 200,000 cfm)
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The alert set point may be chosen at any value, but typically might be set at about 80% of the alarm
limit. ~ '

Note that the limiting release concentration (2.04E-03 uCi/cc) is about 93% of the indicated limiting
concentration (2.18E-03 uCi/cc) in this example because “Ar and ¥Kr do not have the same monitor
response as 133X e to which the detector is calibrated.

If the alarm set point calculated using this method is too conservative to permit a short term release, the
set point may be recalculated using the anticipated X/Q during the release period using the best availablé
forecast data and Equation 4.4d of Section B4.4. If no concurrent release from Unit 2 is projected, the
allocation factor in Equation 3.2e could be increased to unity if the release were closely monitored.
Equation 4.4d used to calculate the sector average X/Q would not provide conservative X/Q estimates
and, hence, the release would require close monitoring to assure compliance with the Control limit.

Some process control monitors exist within the plant which are used to limit the effluent from particular
parts of the plant should they threaten to cause the unit vent monitor to exceed its alarm set point.
Although these process monitor set points are not required to be set in accordance with the ODCM,
these alarm set points could be related to the unit vent alarm set point based on their contribution to the
unit vent exhaust rate. For example, the containment supplemental purge line could have its set point
calculated as: ,

(alarm) _ unit vent flow (Unit Vent alarm setting) * AF

P supp. purge flow Eq.3.2 g

where  unit vent flow rate = 200,000 scfm = 94 m*/sec
 supp. purge flow = 35,000 scfm = 2.4 m*/sec
Unit Vent alarm setting = current unit vent alarm set point
AF’ = additional allocation factor (note: the sum of all allocation factors shall be 1.0)

For example: 0.2 for supplemental purge
0.2 for purge line
0.2 for fuel handling building
0.2 for waste gas process system
0.2 for remainder of plant

Although Control 3/4.11.2.1 requires periodic confirmation that the off-site dose rates calculated for
particulates, tritium, and iodine do not exceed 1500 mrem/year to any organ, alarm/trip set points are not
practicable to apply when considering instantaneous iodine and particulate dose rates. NUREG-0133
acknowledges that for practical reasons such alarm set points could not be set unambiguously.

Although the above method is suitable for the common MAB/RCB exhaust system, two other monitored
atmospheric exhausts are not addressed. The condenser vacuum pumps may exhaust to the roof of TGB
or to the unit vent. This alarm set point is dictated by plant safety considerations and 'is more
conservative than off-site dose criteria. The flow (dry gas) through this exhaust is only about 2 (cubic
meters/minute) and hence would not contribute significantly to the off-site dose unless the concentration
of noble gas was exceedingly high, higher in fact than levels STP would permit to be exhausted onto the
top level of the turbine building. The set point for this detector is adjusted to assure the safety of plant
personnel if exhaust is to the TGB roof. Any releases from this exhaust whether routed to the unit vent
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or not will be included in monthly off-site dose calculations and will be reported in conformance with
Regulatory Guide 1.21. o .

The other potential release is through the main vatmospheric steam dumps which may release activity
contained in the secondary coolant following turbine trips at greater than 50% power. These events are
not frequent and the radiation monitoring system is not capable of accurately measuring this type of
release. The Annual Effluent Release Report will contain estimates for such releases based on the
measured nuclide concentrations in the secondary coolant and the estimated mass of coolant vented. For
example:

release of nuclide "t" = Flowrate * Time * Concentration; -

where  Flowrate = estimated steam vent rate, lbs/sec
Time = duration of release, sec
Concentration; = concentration of nuclide "1", uCi/lbs.

Plant operation with the RT-8010B alarm set using the methods of this section and with the 500 hour
X/Q shall demonstrate that the off-site dose rate does not exceed the Control 3/4.11.2.1 limits. If an
unusual operating situation arises such that the release rate approaches or exceeds the RT-8010B alarm
set point, the actual dose rate shall be calculated using actual meteorological and release data with the
methods of ODCM Part B, Section 4.3. The real time dose rate may be used to demonstrate compliance
with Control 3.11.2.1.
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Table B3-1: Liquid Release Detector, RD-53, Response to
‘ 1 uCi/ml of Each Nuclide

Count Rate

Nuclide Response (Er)

(uCi/ml) (cpm)/(uCi/ml)
Be-7 1.50E+07
Sc-46 2.74E+08
Cr-51 1.45E+07
Mn-54 1.40E+08
Co-57 9.78E+07
Co-58 1.83E+08
Fe-59 . 1.38E+08
Co-60 2.65E+08
Zn-65 7.26E+07
Kr-85 6.24E+07
Kr-85m 1.07E+08
Rb-86 1.18E+07
Kr-87 8.86E+07
Kr-88 8.49E+07
Sr-91 . 1.90E+08
Zr-95 1.40E+08
Nb-95 1.40E+08
Zr-97 1.64E+08
Nb-97 1.42E+08
Mo-99 2.74E+08
Tc-99m 9.82E+07
Ag-110m 4 38E+08
‘ Sn-113 9.86E+07
\ Sb-122 1.09E+08
Sb-124 2.49E+08
Sb-125 1.21E+08
Te-129m 4.12E+06
1-130 4.72E+08
Xe-131m 2.35E+06
1-131 . 1.43E+08
Te-131m 2.48E+08
Te-132 1.19E+08

Xe-133 . 0

Xe-133m 1.41E+07
1-133 1.45E+08
Cs-134 3.17E+08
Xe-135 1.31E+08
Xe-135m 1.16E+08
I-135 1.79E+08
Cs-136 3.90E+08
Cs-137 1.21E+08
Xe-138 1.24E+08
Ba-140 4.65E+07
La-140 2.74E+08
Ce-144 1.13E+07
"Hf-181 2.00E+08
W-187 1.11E+08
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Table B3-1: Liquid Release Detector, RD-53, Response to
1 uCi/ml of Each Nuclide
(Continued)

The response of the RD-53 detectors to different radionuclides can be estimated using the gamma
emissions from each radionuclide and the monitor's most recent calibration data (detection efficiencies
used in this example are from Figure B2-5). The estimated response values listed above were estimated
as shown below: ‘ '

Fro _otectedePm b wl RS *n, 4.+ EfF, *ni
uCi/ml of nuclide o ’

gamma detection efficiency for each gamma of energy class from F igure B2-5

where Eff; = "1"
(cpm)/(uCi/ml)),
n; = frequency of gamma energy class "i" enﬁssion per decay.

Pure beta emitters and alpha emitters produce zero response on this instrument. Gamma emitters with
energies less than 100 keV should produce little or no response on this monitor.

Example Calculations for Enfrained Noble Gases

Nuclide § Detection v l?r :?tli]:)i Er(cpm)/(uCi/ml)
Gamma Efficiency ‘
Energy(keV) | (cpm)/(uCi/ml)
Kr-85m 151 1.15x 10° 0.755 ' 8.68E+07
304 146x 10° | -0.140 2.04E+07
Total =1.07E+06
Xe-131m 164 1.20 x 10° 0.0196 2.35E+06
Xe-133 81 0 0.371 0
Xe-133m 233 1.37x10° 0.103 1.41E+07
Xe-135 250 1.40x 10° © 0.903 1.264E+08
608 ' 1.44x10° 0.0291 4.2E+06
: ' Total =1.31E+08
Xe-135m 527 1.45x 10° 0.800 1.16E+08
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Table B3-2: Noble Gas Detector, RD-52, Response to 1 uCi/cc of Each Nuclide

Rcez;)lg;iag;) ‘Indicated Response (Re;)
Nuclide uCi/cc (Xe-133 Equivalent)
cpln uCi/cc
uCi/cc
Ar-41 9.4E+07 2.6
Kr-85m " 6.9E+07 1.9
Kr-85 8.55E+07 2.4
Kr-87 9.9E+07 2.8
Kr-88 8.3E+07 2.3
Kr-89 1.0E+08 2.8
Kr-90 1.0E+08 2.8
Xe-131m 5.5E+05 0.015
Xe-133m 4 8E+05 0.14
Xe-133 3.55E+07 1.0
Xe-135m 1.5E+07 0.042
Xe-135 8.9E+07 2.5
Xe-137 1.0E+08 2.8
Xe-138 1:0E+08 2.8

The RD-52 beta radiation detectors are used in the RT-8010B gaseous radioactive effluent discharge

monitor.

The response of the detector to different radionuclides can be estimated using the beta

emissions from each radionuclide and the monitor's most recent calibration (beta detection efficiencies
used in this example are from Figure B2-3). The response values in the column labeled "Count Rate
Response (E)" were calculated as shown below:

E

I

Where Eff; =

I

nj

detector cpm/(uCi/ec) = Effy * ny + Effy + ny + ... + Eff, * n;

beta detection efficiency each beta of energy class "i" from Figure B2-3 (cpm per

uCi/cce),

frequency of beta energy class

"ill

emission per decay.

The efficiency of detection factor relative to Xe-133, Re;, may be calculated from the above efficiency

as follows:

Rei=E/

cpm
uCi/ce

of reference nuclide

The reference nuclide is the radionuclide with which the detector was calibrated and the one for which 1

uCi/cc indicated by the monitor actually corresponds to 1 uCi/cc in the sample line.

Most other

radionuclides will only approximately reflect a 1 uCi/cc monitor response when 1 uCi/cc is in the
sample line. Thus, the "Indicated Detector Response (Re;)" column shows how well the RT-8010B
monitor estimates the concentrations of each radionuclide potentially in the gaseous effluent stream.
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Example Calculations for Noble Gas Releases

. Beta Energy Detection Efﬁéiency S E

Nuclide max (keV) (cpm)/(uCi/ml) Beta Fraction | my/(uCi/ec)

Ar-41 1200 9.4E+07 1.00 9.4E+07

Kr-85m 820 8. 8E+07 0.78 6.9E+07

Kr-85 670 8 55E+07 1.00 8.55E+07

g 3800 1.0E+08 0.73 . ;gig;

1300 9.6E+07 0.27 SOET07

2800 1. OE-+08 0.20 %?gig;

Kr-88 900 9.0E+07 0.12 525107

520 7.6E+07 0.68 23E+07

Kr-89 4000 1.0E+08 1.00 1.0E+08

Kr-90 2800 1.0E+08 1.00 1.0E+08

| 0.0E+08

.OE+ .

Xe-131m 128 ) ?g;gg 8i§ 5.5E+05

: - : 5.5E+05

‘ 2.6E+06

+ .

ot |2 1210 R

| : : 4.8E+06

Xe-133 350 3.55E+07 1.00 3.55E+07

Xe-135m 500 7.3E+07 0.20 1 5E+07

910 9.0E+07 0.97 8.73E+07

Xe-135 <50 e 0.03 2.3E+06

: : 8 9E+06

4000 1.0E+08 0.67 6.7E+07

Ke-137 3600 1.0E+08 0.33 <3E+07

: | : 1.0E+08

Xe-138 2400 1.0E+08 1.00 1.0E+08
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Example Calculations for Noble Gas Releases

Detection Reference Re;
Nuclide Efficiency Nuclide uCi/cc Xe-133/cpm
(cpm)/(uCi/cc) (cpm)/uCi/cc) uCi/cc/cpm
Ar-41 9.4E+07 3.55E+07 2.6
Kr-85m 6.9E+07 3.55E+07 1.9
Kr-85 8.55E+07 3.55E+07 24
Kr-87 9.9E+07 3.55E+07 2.8
Kr-88 8.3E+07 3.55E+07 2.3
Kr-89 1.0E+08 3.55E+07 2.8
Kr-90 1.0E+08 3.55E+07 2.8
- Xe-131m 5.5E+05 3.55E+07 0.015
Xe-133m 4.8E+06 3.55E+07 0.14
Xe-133 3.55E+07 3.55E+07 1.0
Xe-135m 1.5E+07 3.55E+07 0.42
Xe-135 8.9E+07 3.55E+07 2.5 .
Xe-137 1.0E+08 3.55E+07 2.8
Xe-138 1.0E+08 3.55E+07 2.8
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Table B3-3: Noble Gas Detector, RD-52, Response to Single Nuclide

Limiting Stack | Concentration Limiting Indicated
Nuclide Whole Body Skin Count Rate Response
(uCi/ce) (uCi/cc) (cpm) (uCi/cc Xe-133)
Ar-41 1.14E-04 4.63E-04 1.1E+04 3.0E-04
Kr-85m 8.59E-04 2.13E-03 5.9E+04 1.7E-03
Kr-85 6.24E-02 4.44E-03 3.8E+05 - 1.1E-02 -
Kr-87 1.70E-04 3.64E-04 1.7E+04 4.7E-04
Kr-88 6.84E-05 " 3.13E-04 5.7E+03 1.6E-04
Kr-89 6.05E-05 2.06E-04 6.1E+03 - 1.7E-04
Kr-90 6.44E-05 2.38E-04 6.4E+03 1.8E-04
Xe-131m 1.10E-02 9.29E-03 5.1E+03 1.4E-04
Xe-133m 4.00E-03 4.44E-03 1.9E+04 5.6E-04
Xe-133 3.42E-03 8.64E-03 1.2E+05 3.4E-03
Xe-135m 3.22E-04 1.36E-03 4.8E+03 1.4E-04
Xe-135 5.55E-04 : 1.51E-03 | 4.9E+04 1.4E-03
Xe-137 7.08E-04 4.35E-04 4 4E+04 1.2E-03
Xe-138 1.14E-04 4.20E-04 1.1E+04 3.2E-04 . ‘
@

i

NOTE: The limiting stack concentrations for whole body and skin listed above were calculated using
Equations 3.2c and 3.2d. The limiting count rate and indicated response are calculated usmg
the more restrictive limiting stack concentration as shown below:

Limiting Count Rate= Stack Concentration * E
Indicated Response = Stack Concentration * Re;

@
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4.0 Off-site Dose Calculations

4.1 Liquid Releases

4.1.1 Contro] Requirements

Control 3.11.1.2 of Part A of the ODCM requires that cumulative dose contribution estimates be
calculated once every 31 days. The cumulative dose contributions should consider the dose or dose
commitment to a MEMBER OF THE PUBLIC at or beyond the site boundary from radionuclides in
liquid effluent releases. Such releases are limited to ensure that projected doses from each unit are:

‘a. less than or equal to 1.5 mrems to the total body and less than or equal to 5 mrems to any organ
during any calendar quarter, and; '

b. less than or equal to 3 mrems to the total body and less than or equal to 10 mrems to any organ
during any calendar year.

If the above dose guides are not met, a report must be filed with the NRC Region IV office as required by
10CFR50, Appendix 1. ’ '

4.1.2 Implementation of Control 3.11.1.2

In order to satisfy the requirements of Control 3.11.1.2, the individuals who suffer the maximum total
body and organ doses due to liquid effluent releases are identified. The appropriate total body and organ
doses, Dose(a,j), are calculated once a month for fish ingestion and shoreline exposure for each
potentially exposed individual (Little Robbins area, Colorado River, and Matagorda Bay/Gulf). These

_doses are summed for both pathways at each location and compared with the limits of Control 3.11.1.2.

Dose(a, j) - 2 z Q@) *R(a,1,))
p

. athwa;
ath i patvey

(mrem) ‘ Eq.4.1a

where Q(i) and R(a,i,j) are described in Table B4-2 and where the values for R(a,1,j) are taken from Table
B4-7a. The applicable pathways for doses due to liquid effluents are listed in Table B4-4.
4.2  Liquid Exposure Dose Model -

4.2.1 Pathways for Radionuclide Ingestion by Man

Radionuclides which have been released from either unit, mix with the water of the reservoir. These
nuclides are expected to be further diluted into the Colorado River with blowdown operations or releases
via the spillway overflow (following unusually heavy rains). Water containing trace amounts of radio-
nuclides may diffuse through the bottom of the reservoir and become mixed with shallow ground water.
Hydraulic relief wells about the reservoir perimeter may include in their discharge some of this diluted
radionuclide-bearing water. These discharges enter the Colorado River, the West Branch Colorado River,
and Little Robbins Slough (composed of both branches of Little Robbins Slough; sometimes called West
Little Robbins Slough and East Fork Little Robbins Slough). These streams discharge into Matagorda
Bay. :

4.2.1.1 Colorado River Environment The Colorado River is used primarily for sport fishing and
occasionally for barge traffic. No municipal water supplies lie downstream from the plant discharge
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structure and none are likely to be developed because of the high salt content of the river in this area. A
few water use permits allow irrigation of crop land with water taken downstream from the plant, but these Q.
permits are seldom (if ever) exercised. g

STP possesses Environmental Protection Agency and Texas Department of Water Resources permits
which allow the plant to discharge cooling reservoir water only if the river flow exceeds 800 cfs. The
average flow rate of the Colorado is about 600 cfs which means blowdown can only occur in rainy
- periods when river flow is higher than 800 cfs (about 40% of the time). Because such planned discharges
and any unplanned spillway releases are likely to occur only during rainy periods, no irrigation is likely
with water bearing plant-released radionuclides even if the other water use permits were active.
Therefore, no individual or population dose estimates are made on the basis of irrigation with surface
water containing radionuclides originating from STP reservoir releases.

The only credible pathway available for internal exposure is the consumptlon of sea trout, red drum,
flounder, catfish, crabs, and shrimp taken from the river by sports fishermen.

Since two small communities are built on the river, one near the discharge facility (Selkirk Island) and the
other about seven miles downstream (Matagorda), external exposure is also possible due to shoreline
deposits. A number of recreational cabins and trailers also line the east shore of the river south of
Matagorda to the Gulf of Mexico (see Figures B4-1 and B4-2).

4.2.1.2 Little Robbins Slough E