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Introduction and Summary

-Report Summary

During 2003, as in all previous years, operation of the South Texas Project
created no adverse effects or health risks. The maximum radiation exposure
calculated forta hypothetkal person living at the boundary of the South Texas
Project during 2003 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 -360 millirem - to people in the United -States from all
sources. - Natural radiation sources in the environment contribute most of the
radiation exposure to people; nuclear power operations contribute less than one
millirem.

RADIATION SOURCE'

Cans Prowas O0.r
3% 1%

Coln*

M. di.i X-faY
1l%

*NCRP (1987). National Council on Radiation Protection and Measurements,
Ionizing Radiation Exposure of the Population of the United States, (Bethesda,
Maryland), NCRP Report No. 93.--

During 2003, the total body dose to a hypothetical Member of the Public with the highest
probability for exposure from radioactive effluents and direct radiation was 0.006 millirem. This
total represents approximately 0.02% of the limits of 40 C.F.R. § 190. Based on our 2003 Land
Use Census, real individuals reside in the West by South-West Sector, approximately 4,000
meters (2.5 miles) from the site. For dose calculation purposes, the residents at this location are
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
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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 adult consumes 64 kilograms (150 pounds) of vegetables grown
at the residence and consumes 110 kilograms (250 pounds) of meat from livestock grazed at the
residence.

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 table. 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 2003. The
radioactive effluents from the South Texas Project are effectively monitored and controlled in
accordance with regulatory requirements.

THEORETICAL TOTAL BODY DOSE FOR ALL PATHWAYS

0.260 -1% of REGULATORY LIMIT (25 millirem)
0.240-
0.220
0.200
0.180

E0.160
2 0.140
- 0.120

E0.100
0.080-I
0.060 -

0.0-0 0.4011 r-- 0.013 0.01n2 0.014 0.014 00 09 0.0170.000 I- I I 17 IM MI = I

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

YEAR

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.

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.
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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 all
credible paths for radioactivity 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 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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Introduction and Summary

J.INTRODUCTION

This Radioactive Effluent Release Report is submitted for the period January 1, 2003, through
December 31, 2003, in accordance with Appendix A of License Nos. NPF-76 and NPF-80,
Technical Specifications and the Offsite Dose Calculation Manual.

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 2003. Liquid effluents are discharged to
the on-site Main Cooling Reservoir and subsequently released offsite. For gaseous effluents, the
gaseous waste processing system is used to reduce the radioactivity before it is released to the
environment. The radioactivity released in liquid and gaseous effluents beyond the site boundary
were estimated using the South Texas Project Electric Generating Station Offsite Dose
Calculation Manual. Solid radioactive waste is shipped offsite for disposal. The following table
is a brief summary of the radioactive effluents and solid waste attributable to the station.

TYPE OF EFFLUENTTYPE DESTINATION VOLUME CUBIC CURIES
RADIOACTIVE METER

MATERIAL
NOBLE GAS GAS OFFSITE 6.0E+09 2.3E+2

PARTICULATE AND GAS OFFSITE 6.0E+09 7.3E-04
IODINES
TRITIUM GAS OFFSITE 6.0E+09 7.5E+01
TRITIUM LIQUID OFFSITE 4.81+06 9.5E+01

FISSION AND LIQUID OFFSITE 4.85+06 6.5E-04
ACTIVATION

PRODUCTS
TRITIUM LIQUID ON-SITE 2.91+04 7.3E+02

FISSION AND LIQUID ON-SITE 2.9E+04 1.2E-01
ACTIVATION
PRODUCTS(X)

SPENT RESINS AND SOLID FOR BURIAL 3.2E+00 2.8E+02
FILTERS

DRY SOLID FOR BURIAL 3.2E+01 4.55+00
COMPRESSIBLE

WASTE
OTIIER WASTE SOLID FOR BURIAL 9.4E+01 6.2E-04
(SECONDARY

RESIN, CHARCOAL,
AND FILTER CAKE)

"'Excludes 7.0 curies of dissolved and entrained gases.

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 (360 millirem).
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Supplemental Information for Emuent and Waste Disposal I

The South Texas Project Electric Generating Station is located on 49,800,000 square meters
(12,300 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 jointly
owned by Texas Genco LP formerly Reliant Energy HL&P, AEP Texas Central Company
formerly Central Power & Light Company, the City of Austin, and the City of San Antonio.
Until late 1997, Reliant Energy HL&P was the designated licensee for the owners. On
November 14, 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 Electric Generating Station consists of two 1,250 megawatt-electric
Westinghouse pressurized water reactors. The thermal output has been up-rated by 1.4 percent
increasing the electrical output. 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. Both units together produce enough electricity to serve over one million homes.

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 following:

During any calendar quarter Less than or equal to 5 nillirads 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.

lodines and Particulates. Half-Lives > 8 davs

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 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 equal to 7.5 millirems to any organ; and

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

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 nillirems to any organ; and
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During any calendar year. Less than or equal to 3 millirenis 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: Less than or equal to 500 millirems/year to the whole body and less than or equal to

3000 millirems/year to the sldn; and

For Iodine-I 31, Iodine-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

The concentration of radioactive material released in liquid effluents to Unrestricted Areas

shall be limited to 10 times the concentrations specified in lOCFR, 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.OE-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 2003.

E-bar (Million Electron Volts/Disintegration): 0.181 * Unit I

0.0645 Unit 2

* Includes tritium

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.

E-bar (Million Electron Volts/Disintegration) 0.205 Unit I

0203 Unit 2
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Measurement and Approximations of Total Activity

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

Gaseous Effluents: Fission and Activation Gases, Tritium, lodines 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 Batch Gaseous Releases

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 are 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 Containrment Building atmosphere are used to quantify the radioactivity
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. Secondary liquid grab samples in conjunction with the mass of the
secondary coolant lost are used for quantifying secondary steam releases. Continuous
sampling for particulates and iodine is also performed on the effluent streams. These
samples are analyzed for tritium and gamma radionuclides, as described above for batch
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.

Liquid Effluents

Analytical Methods For Liquid Releases

Liquid batch releases include waste liquid treated by the liquid waste processing system and
secondary regenerative waste. Liquid effluents resulting from primary to secondary leakage

24
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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 and of representative samples for continuous releases 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 radioactivity 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 Quarter 2 | Quarter 3 | Quarter 4
a. Number of batch releases 52 47 38 10
b. Total time period for batch 3391 2741 2353 627

releases (minutes)
c. Maximum time period for a 71 72 72 68

batch release (minutes) , ___,_.

d. Average time period for 65 58 62 63
batch releases (minutes) -

e. Minimum time period for a 34 24 46 44
batch release (minutes) _
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Gaseous (UJnit 1)

Gaseous (Unit 1) Quarter I Quarter 2 [ Quarter 3 Quarter 4
a. Number of batch releases 2 29 11 2
b. Total time period for batch 12420 118320 49980 300

releases (minutes)
c. Maximum time period fora 10860 15360 12540 180

batch release (minutes) '_-_|
d. Average time period for 6210 4080 4544 150

batch releases (minutes)
e. Minimum time period for a 1560 60 300 120

batch release (minutes) _

J

Liquid (Knit 2

Liquid (Unit2) DQuarter I Quarter 2 Quarter 3 Quarter 4
a. Numberofbatchreleases 24 13 9 14
b. Total time period for batch 1461 723 549 849

releases (minutes)
c. Maximum time period for a 72 66 67 65

batch release (minutes)

d. Average time period for 61 56 61 61
batch releases (minutes)

e. Minimum time period for a 49 45 -50 50
batch release (minutes) l

Gaseous (Unit 2)

Gaseous (Unit 2) - Quarter 1 Quarter 2 Quarter 3 Quarter 4
a. Numberofbatchreleases 2 0 0 0
b. Total time period for batch 840 0 0 0

releases (minutes)
c. Maximum time period for a 540 0 0 0

batch release (minutes)
d. Average time period for 420 0 0 0

batch releases (minutes)
e. Minimum time period for a 300 0 0

batch release (minutes) _

Abnormal (Unplanned) Releases

No abnormal releases occurred during this reporting period.
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Estimate of Total Error

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 counting uncertainty of the radionuclide concentration
analysis.

The average uncertainty associated with counting 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% h

Fission and Activation Gases High Activity
(greater than or equal to 10 microcurie per second) +20%

Iodines .. +25%

Particulates + %'

Tritiwm . + 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 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 iadioactivity of other solid radioactive waste shipments is estimated to
be within a factor of three of the real value.

Solid Waste Shipments

A total of eighteen 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 the Section 6,
Solid Waste and Irradiated Fuel Shipments. -
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Radiological Impact on Man

The data for the period January 1, 2003, through December 31, 2003, 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.

Receptor Location ODCMW) Dilution Water Flow Dilution Water Dilution Water
Dilution Factor Flow Flow

l Cubic Feet/Second Liters/Year Liters/Quarter
Colorado River 1.OOE+00 6.OOE+02 5.36E+1 1 1.34E+1 1
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

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+l 1 liters per
year for the years of 1989 through 2003. 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 2003 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 2003. These dilution water flows
were also used for estimating individual dose due to shoreline deposits. The radioactivity
reported in the Liquid Effluent tables is the amount released to the Main Cooling Reservoir and
does not contribute to dose until the radioactivity is released to unrestricted areas. In order to
estimate the doses due to liquid effluents, the radioactivity reported must be adjusted by the
values listed in the Offsite Dose Calculation Manual, Table B4-1, "Radionuclide Fraction
Leaving STPEGS Via Liquid Routes .

Meteorological Data

The 2003 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 radioactivity 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
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observation represents a "real" signal. A zero (0) value in the attached tables indicates no activity
detected.

Dose to Member of the Public

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

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 2003, Thermoluminescent Dosimeters were placed along
the protected area fence surrounding Units 1 and 2 of the South Texas Project 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 2003 no Thermoluminescent Dosimeter stations measured
more exposure than typical of natural background determined prior to operation- in the
vicinity of the South Texas Project. Hence no dose due to direct radiation in 2003 was
delivered to a Member of the Public located off site.

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 if they spent 2000 hours a
year near the protected area fence south of Unit 2.

Dose to Member of the Public from Radioactive Effluents Outside the Site Boundarv

During 2003, the total body dose to a hypothetical Member of the Public with the highest
probability for exposure from radioactive effluents and direct radiation was 0.006 millirem.
This total represents approximately 0.02% of the limits of 40 C.F.R. §190. Based on our
2003 Land Use Census, real individuals reside in the West by South-West Sector,
approximately 4,000 meters (2.5 miles) from the site. For dose calculation purposes, the
residents at this location are 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
adult consumes 64 kilograms (150 pounds) of vegetables grown at the residence and
consumes 110 kilograms (250 pounds) of meat from livestock grazed at the residence.
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Dose to Member of the Public from Direct Radiation and Radioactive Effluents Inside the
Site Boundary

A hypothetical Member of the Public outside the protected area fence but inside the site
boundary could receive approximately 0.12 mnillirem from radioactive effluents due to
inhalation and immersion. This dose plus the direct radiation dose would yield 0.12
millirem, a small fraction of 10 C.F.R. §20.1301 annual limit.

Sewage Sludge Land Farming

Sewage sludge removed from the West Sanitary Waste Treatment System was beneficially land
applied onsite during 2003. This beneficial land application is not a radioactive effluent and is
only reported to document this activity. The amount of radioactivity contained in the sludge was
approximately 47 microcuries. This radioactivity includes nuclides of Cobalt-57, Cobalt-60 and
tritium. In accordance with Texas Natural Resource Conservation Commission Registration No.
710645, the sludge is incorporated into the soil after application. A soil sample collected from
the area in December 2003 indicated no activity above background, confirming that the
concentration in the soil is below the limits established in Title 25 of the Texas Administrative
Code Section 289.202 (ddd).
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Technical Specifications and OMTaite Dose Calculation

Manual Controls Reporting Requirements

Offsite Dose Calculation Manual Chan2es (reference, Technical Specifications. 6.13) j
The ODCM was revised based on recommendations from the users and Technical
Specification revisions. In addition, changes were made or are planned for the Technical
Specifications that require changes to the ODCM.

Editorial Changes:

Removed all parenthetical references to the Improved Technical Specifications (ITS) since the
references are no longer valid.

Added a clarification to the introduction to Part A indicating that the sampling program in
Part A is the "minimurn" program. A question arose whether we could augment the sampling
and adding this clarification would make it clear that additional sampling is always permitted.

Removed the sentence in the introduction to Part A indicating that Part A contained a
description of the minimum radiological environmental monitoring program. That description
was moved to Part B, Section 5, in Revision 9 but this reference was not noticed until now.

Adjusted the definition of "rated thermal power in Part A, Section 1.14, to reflect the new
steam generators.

Changed the units in the column labeled "WATER" in Part A, Tables A5-1 and A5-2, from
"pCi/liter to "pCi/kg . Likewise, note #4 associated with the Table A5-1 required change. A
liter and a kilogram are about the same for water but the laboratory uses mass rather than
volume to report since mass is an easier and more accurate to measure.

Reworded Section 4.12.2 of Part A regarding the Land Use Census to use the word "annually"
rather than "at least once per 12 months". This paragraph then has wording similar to other
sections Part A.

Changes based on Technical Specification:

Replaced references to Technical Specification 6.14 with Technical Specification 6.8.3.n
in the Preface to the ODCM, in Sections 2.0, 3/4.12. 1, and 3/4.12.2 of Part A.

Changed Part A, Section 6.9.1.3 that addresses the reporting date for the Routine Annual
Radiological Environmental Operating Report. The report will now be due May 15 rather than
May 1.

Changed the reporting date for the Routine Radioactive Effluent Release Reports, Section
6.9.1.4 of Part A, to require the report by May 1. The previous date was difficult to meet
since sample results for the final quarter of the previous year were not typically available until
nearly the date the report was due (March 1).

Revised the references to Technical Specifications 6.13 and 6.14 in Section 6.9.1.4 of Part A
to reflect the latest revision to the Technical Specifications. Technical Specification 6.13 is
now Technical Requirements Manual 6.13 and Technical Specification 6.14 is now in
Technical Specification 6.8.3.n.
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Technical SpecifIcations and Offsilte Dose Calculation

Manual Controls Reporting Requirements

Revised the reference to Technical Specifications 6.14 in Section 1. I of Part B to reflect the
latest revision to the Technical specifications. The Operations Quality Assurance Plan is now
referenced.

Population Dose Estimation:

The number of individuals estimated to consume 5.9 kg of fish from the Colorado River or
Matagorda Bay was changed from 3500 to 3800 due to a conversion error from pounds to
kilograms. The new number of individuals assumed to consume fish will be used for
estimating the population dose in 2004.

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

The Land Use Census did not identify any new locations for dose calculations.

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

No major design modifications were made to the gaseous, liquid, or solid radioactive waste
treatment systems during this reporting period.

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

For 2003, inoperable liquid effluent monitoring instruments were corrected within the time
specified in Sections 3.3.3.10 of Offsite Dose Calculation Manual Controls.

For 2003, inoperable gaseous effluent monitoring instruments were corrected within the time
specified in Sections 3.3.3.11 of Offsite Dose Calculation Manual Controls.

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 Section 3.11.2.6 of
Technical Specifications.

Unprotected Outdoor 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.
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Technical Speclllcstions and Offslte Dose Calculation
Manual Controls Reporting Requirements

Abnormal (Unplanned) Release Description (reference, Offsite Dose Calculation Manual,
6.9.1.4)

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

Radioactive Waste Process Control Program Changes (reference, Technical Specifications,
6.13)

There were no changes to the Radioactive Waste Process Control Program during this reporting
period.

Revisions to 2002 Report

During the review of the radioactive effluent data for 2002 supplied by North American
Technical Center an error was discovered in the tritium radioactivity reported in the 2002 Report.
The values listed for the third quarter of the Semiannual Summation of all releases for all liquid
effluent released from Unit 1 did not include the radioactivity from one waste monitor tank
released on the last day of the third quarter of 2002. The radioactivity listed in the Semiannual
Liquid Continuous and Batch Releases was correct and listed the radioactivity released in liquid
effluents. This event was document by Condition Report 03-14344. The Revised Semiannual
Summation for the second semiannual period of 2002 is included in the Radioactive Data Tab
following Liquid Effluents.

J
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RADIOACTIVE EFFLUENT RELEASE REPORT 2003 SOU=H TEXAS PROMECI
Gaseous EMuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
Unit: 1

Starting: l-Jan-2003 Ending: 30-Jun-2003

TYPE OF EFFLUENT UNITS QUARTER1 QUARTER 2 EST. TOT
ERROR

A. FISSION & ACTIVATION
PRODUCTS - -- -_-_:_____-_:_i _:

1. TOTAL RELEASE CURIES 7.71E+01 4.59E+01 100
2. AVERAGE RELEASE uCi/sec 9.91E+00 5.84E+00

RATE FOR PERIOD

3. PERCENT OF LIMIT % 1.03E-02 6.09E-03
(9.60E+04 uCi/sec) _

B. RADIOIODINES:-- .
1. IODINE-131 CURIES 4.27E-05 3.25E-04 j 25
2. AVERAGE RELEASE uCi/sec 5.49E-06 4.14E-05

RATE FOR PERIOD
3. PERCENT OF LIMIT ° 1.37E-02 1.03E-01

(4.00E-02 uCi/sec)
C. PARTICULATES -

1. PARTICULATES(HALF- CURIES 2.24E-05 2.84E-04 25
LIVES>8 DAYS)

2. AVERAGE RELEASE uCi/sec 2.88E-06 3.62E-05
RATE FOR PERIOD

3. PERCENT OF LIMIT % 9.61E-04 1.21E-02
(3.00E-01 uCi/sec)

4. GROSS ALPHA CURIES 0.00E+00 0.00E+00
RADIOACTIVITY

D.TRITIUM -- ___________- - . . . . :

1. TOTAL RELEASE CURIES 4.86E+00 8.32E+00 50

2. AVERAGE RELEASE uCi/sec 6.25E-01 1.06E+00
RATE FOR PERIOD

3. PERCENT OF LIMIT % 3.47E-04 5.88E-04
(1.80E+05 uCi/sec) I I_

J
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Gaseous EMuents

SOUTH TEXAS PROJECT 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 2003

, CONTINUOUS MODE BATCH MODE
NUCLIDES UNIT QUARTER1 J QUARTER2 QUARTER 1 | QUARTER 2
RELEASED
FISSION GASES '''

Argon-41 CURIES '6.76E-01 O.OOE+00 1.80E-01 O.OOE+00
Krypton-85M CURIES 6.38E-03 0.OOE+00 O.OOE+00 O.OOE+00
Krypton-88 CURIES 7.87E-03 O.OOE+00 0.00E+00 O.OOE+00
Xenon-131M CURIES -0.OOE+00 9.44E-02 ,0.00E+00 3.37E-01
Xenon-133 CURIES 5.61E+01 3.06E+01 1.94E+01 1.48E+01
Xenon-133M CURIES 2.55E-02 1.63E-02 O.OOE+00 5.14E-02
Xenon-135 CURIES 5.11E-01 0.00E+00 1.47E-01 O.OOE+00
TOTAL FOR PERIOD CURIES -5.73E+01 3.07E+01 1.97E+01 1.52E+01
IODINES .- ..

Iodine-131 CURIES 7.21E-06 4.04E-05 ' 3.55E-05 ' 2.85E-04
Iodine-133 CURIES 0.001E+00 O.OOE+00 0 9.94E-07 ' 0.00E+00
Iodine-135 CURIES 0.001E+00 O.OOE+00 ' 0.001E+00 0.00E+00
TOTAL FOR PERIOD CURIES 7.21E-06 4.04E-05 ' 3.65E-05 - 2.85E-04
PARTICULATES <*9, .; __ _

Cobalt-58 CURIES 6.73E-06 1.82E-05 5.00E-06 8.36E-05
Cobalt-60 CURIES 2.28E-06 2.34E-06 1.23E-06 1.27E-05
Chrome-51 CURIES -0.00E+00 2.77E-05 5.77E-06 1.20E-04
Cesium-134 CURIES 0.00E+00 O.OOE+00 '0.00E+00 -0.00E+00
Cesium-137 CURIES 0.00E+00 0.00E+00 9.11lE-08 6.47E-08
Iron-59 CURIES -0.00E+00 - 0.00E+00 1.67E-07 1. I 9E-07
Manganese-54 CURIES 0.00E+00 1.28E-06 1.73E-07 6.14E-06
Niobium-95 CURIES 8.40E-07 1 A7E-06 - 1.15E-07 5.94E-06
Zirconium-95 CURIES :0.00E+O0 9.64E-07 O.OOE+00 3.83E-06
TOTAL FOR PERIOD CURIES 9.85E-06 5.20E-05 1.26E-05 2.32E-04
OTHER .- ... .

Hydrogen-3 (Tritium) CURIES | 3.80E+00 3.41E-01 1.06+00 7.98E+00
TOTAL FOR PERIOD CURIES 3.80E+00 3.41E-01 1.06E+00 7.98E+00
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Gaseous Efuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
Unit: 1

Starting: l-Jul-2003 Ending: 31-Dec-2003

TYPE OF EFFLUENT UNITS QUARTER3 QUARTER4 EST. TOTI ERROR

A. FISSION ACTIVATION ..
PRODUCTS

1. TOTAL RELEASE CURIES 5.24E+00 2.37E+01 100
2. AVERAGE RELEASE uCi/sec 6.59E-01 2.98E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT % 6.87E-04 3.1OE-03

(9.60E+04 uCi/secj
B. RADIOIODINES . . . __-_ :_t_,_
1. IODINE-131 CURIES 0.00E+00 0.OOE+00 25
2. AVERAGE RELEASE uCi/sec 0.00E+00 0.00E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT 0.00E+00 0.OOE+00

(4.00E-02 uCi/sec)
C. PARTICULATES -_--- -_-
1. PARTICULATES(HALF- CURIES 1.29E-05 1.96E-05 25

LIVES>8 DAYS)
2. AVERAGE RELEASE uCi/sec 1.62E-06 2.46E-06

RATE FOR PERIOD
3. PERCENT OF LIMIT % 5.41E-04 8.20E-04

(3.OOE-01 uCi/sec)
4. GROSS ALPHA CURIES 0.OOE+00 0.00E+00

RADIOACTIVITY
D. TRITIUM -- - - - ;-,
1. TOTAL RELEASE CURIES 3.58E+00 3.05E+01 50
2. AVERAGE RELEASE uCi/sec 4.50E-01 3.84E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT % 2.50E-04 2.13E-03

(1.80E+05 uCi/sec) I I

J
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Gaseous EMuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
.Unit l

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 2003

.CONTINUOUS MODE - BATCH MODE
NUCLIDES UNIT QUARTER3 QUARTER 4 QUARTER 3 QUARTER 4
RELEASED. |
FISSION GASES

Argon-41 CURIES 9.OOE-02 1.12E+00 0.00E+00 1.48E-01
Krypton-85M - - CURIES O.OOE+00 0.00E+00 - 0.00E+00 O.OOE+00
Krypton-88 CURIES O.OOE+00 0.00E+00 0.00E+00 O.OOE+00
Xenon-131M CURIES -0.00E+00 0.00E+00 0.00E+00 O.OOE+00
Xenon-133 CURIES 2.24E+00 2.24E+01 2.91E+00 7.43E-03
Xenon-133M CURIES 0.00E+00 0.00E+00 0.00E+00 .O.OOE+00
Xenon-135 CURIES '0.00E+00 4.43E-03 0.OOE+00 . 7.55E-04
TOTAL FOR PERIOD CURIES 2.33E+00 2.35E+01 2.91E+00 1.56E-01
IODINES . -. : - .- _ _ _ _ .: -_'; .- . -

Iodine-131 CURIES 0.001E+00 O.OOE+00 -O.OOE+00 - O.OOE+00
Iodine-133 CURIES O.OOE+00 0.00.E+00 0.00E+00 - 0.00E+00
Iodine-135 CURIES ' 0.00E+00 0.00E+00 O.OOE+00 0.00E+00
TOTAL FOR PERIOD CURIES 0.OOE+00 0.00E+00 0.00 O.OE+00 - 0.001E+00
PARTICULATES . -

Cobalt-58 CURIES 0.00E+00 0.00E+00 6.65E-06 0.00E+00
Cobalt-60 CURIES 0.00E+00 0.00E+00 2.79E-06 0.00E+00
Chrome-51 CURIES 0.00E+00 0.00E+00 2.56E-06 0.00E+00
Cesium-134 CURIES 0.OOE+00 8.43E-06 0.OOE+00 2.1lE-06
Cesium-137 CURIES 0.00E+00 7.22E-06 O.OOE+00 1.80E-06
Iron-59 CURIES O.OOE+00 -O.OOE+00 -0.00E+00 0.00E+00
Manganese-54 CURIES' 0.00E+00 0.00E+00 9.OE-07 0.00E+00
Niobium-95 - CURIES - 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00
Zirconium-95 CURIES O.OOE+00 0.00E+00 O.OOE+00 0.OOE+00
TOTAL FOR PERIOD CURIES -0.00E+00 1.56E-05 1.29E-05 - 3.91E-06
OTHER -

Hydrogen-3 (Tritium) CURIES 2.13E+00 3.04E+01 1.45E+00 1.05E-01
TOTAL FOR PERIOD CURIES 2.13E+00 3.04E+01 1.45E+00 1.05E-01
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Gaseous Effluents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
Unit: 2

Starting: l-Jan-2003 Ending: 30-Jun-2003

TYPE OF EFFLUENT UNITS QUARTER1 QUARTER2 EST. TOT
ERROR

A. FISSION & ACTIVATION - -,

PRODUCTS - . -_-_ __._ _.__ ; __

1. TOTAL RELEASE CURIES 3.32E+01 1.64E+01 100
2. AVERAGE RELEASE uCi/sec 4.27E+00 2.08E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT % 4.45E-03 2.17E-03

(9.60E+04 uCi/sec)
B. RADIOIODINES _ - - -in
1. IODINE-131. CURIES 0.00E+00 0.00E+00 25
2. AVERAGE RELEASE uCi/sec 0.00E+00 0.OOE+00

RATE FOR PERIOD
3. PERCENT OF LIMIT O.OOE+00 0.00E+00

(4.00E-02 uCi/sec)
C. PARTICULATES - :.!

1. PARTICULATES(HALF- CURIES 2.07E-05 1.29E-06 25
LIVES>8 DAYS)

2. AVERAGE RELEASE uCi/sec 2.66E-06 1.64E-07
RATE FOR PERIOD

3. PERCENT OF LIMIT % 8.87E-04 5.46E-05
(3.00E-01 uCi/sec)

4. GROSS ALPHA CURIES 0.00E+00 0.00E+00
; RADIOACTIVITY ;

D. TRITIUM -_ ;- :_ l_____:

1. TOTAL RELEASE CURIES 1.39E+00 4.90E+00 50
2. AVERAGE RELEASE uCi/sec 1.79E-01 6.23E-01

RATE FOR PERIOD
3. PERCENT OF LIMIT % 9.92E-05 3.46E-04

(1.80E+05 uCi/sec)

J

J
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Gaseous Emuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
- 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 # 1 AND QUARTER # 2 YEAR 2003

CONTINUOUS MODE BATCH MODE
NUCLIDES UNIT QUARTER1 |QUARTER 2 QUARTER 1| QUARTER2
RELEASED
FISSION GASES -

Argon-41 CURIES O.OOE+00 3.33E-01 O.OOE+00 0.OOE+00
Krypton-85M CURIES O.OOE+00 0.00E+00 0.00E+00 0.00E+00
Krypton-88 CURIES 0.00E+00 0.00E+00 0.00E+00 O.OOE+00
Xenon-131M CURIES 0.00E+00 0.00E+00 0.00E+00 O.OOE+00
Xenon-133 CURIES 3.29E+01 1.60E+01 3.02E-01 0.00E+00
Xenon-133M CURIES 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
Xenon-135 CURIES 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
TOTAL FOR PERIOD CURIES 3.29E+01 1.64E+01 3.02E-01 O.OOE+00
IODINES

Iodine-131 CURIES 0.00E+00 0.001E+00 O.OOE+00 O.OOE+00
Iodine-133 CURIES 0.00E+00 0.001E+00 O.OOE+00 '0.00E+00
Iodine-135 CURIES 0.00E+00 0.00E+00 0.00E+00 O.OOE+00
TOTAL FOR PERIOD CURIES : 0.00E+00 0.00E+00 0.00E+00 O.OOE+00
PARTICULATES

Cobalt-58 CURIES 2.07E-05 1.29E-06 0.00E+00 0.00E+00
Cobalt-60 CURIES 0.00E+00 . 0.00E+00 0.00E+00 0.00E+00
Chrome-51 CURIES 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00
Cesium-134 CURIES 0.00E+00 0.001E+00 0.00E+00 - 0.00E+00
Cesium-137 CURIES 0.00E+00 - 0.00E+00 O.OOE+00 0.00E+00
Iron-59 CURIES - 0.00E+00 O.OOE+00 :0.001E+00 0.00E+00
Manganese-54 CURIES 0.00E+00 O.OOE+00 O.OOE+00 -0.00E+00
Niobium-95 CURIES 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
Zirconium-95 CURIES 0.00E+00 O.OOE+00 0.00E+00 :0.00E+00
TOTAL FOR PERIOD CUR1ES 2.07E-05 1.29E-06 O.OOE+00 0.00E+00
OTHER - - . -

Hydrogen-3 (Tritium) CURIES | 1.37E+00 | 4.90E+00 i 1.37E-02 | 0.00E+00
TOTAL FOR PERIOD CURIES 1.37E+00 I 4.90E+00 1.37E-02 O.OOE+00
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Gaseous Efuenft

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
Unit: 2

Starting: 1-Jul-2003 Ending: 31-Dec-2003

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR

A. FISSION & ACTIVATION _ -*1
PRODUCTS - --- __ -_ f;-'

1. TOTAL RELEASE CURIES 7.01E+00 2.17E+01 100
2. AVERAGE RELEASE uCi/sec 8.82E-01 2.73E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT 9.18E-04 2.84E-03

(9.60E+04 uCi/sec) . _

B. RADIOIODINES i. -.- . ----. -- --- -f*
1. IODINE-131 CURIES 0.00E+00 0.00E+00 25
2. AVERAGE RELEASE uCi/sec 0.00E+00 0.OOE+00

RATE FOR PERIOD
3. PERCENT OF LIMIT 0.00E+00 0.OOE+00

(4.00E-02 uCi/sec)
C. PARTICULATES -

1. PARTICULATES(HALF- CURIES 1.45E-06 0.00E+00 25
LIVES>8 DAYS)

2. AVERAGE RELEASE uCi/sec 1.83E-07 0.00E+00
RATE FOR PERIOD

3. PERCENT OF LIMIT 6.09E-05 0.00E+00
(3.OOE-01 uCi/sec)

4. GROSS ALPHA CURIES 0.00E+00 0.00E+00
RADIOACTIVITY -

D.TRITIUM ! .: !.:-_ -;_
1. TOTAL RELEASE CURIES 9.21E+00 1.33E+01 50
2. AVERAGE RELEASE uCi/sec 1.16E+00 1.67E+00

RATE FOR PERIOD
3. PERCENT OF LIMIT % 6.44E-04 9.27E-04

(1.80E+05 uCi/sec)
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RADIOACTIVE EFFLUENT RELEASE REPORT 2003 SOUTH TEXAS PROJECT
Gaseous Efuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
Unit 2

REPORT CATEGORY: SEMIANNUAL AIRBORNE GROUND LEVEL
CONTINUOUS A]ND BATCH RELEASES. TOTALS
FOR EACH NUCLIDE RELEASED. -

TYPE OF ACTIVITY: FISSION GASES, IODINES, AND PARTICULATES
REPORTING PERIOD: QUARTER # 3 AND QUARTER # 4 YEAR 2003

CONTINiUOU MODE RATCH MODFE

NUCLIDES UNIT QUARTER3 QUARTER4 QUARTER 3 QUARTER 4
RELEASED ....
FISSION GASES -

Argon-41 CURIES 2.05E-01 5.75E-01 O.OOE+00 O.OOE+00
Krypton-85M CURIES O.OOE+00 0.00E+00 0.00E+00,- O.OOE+00
Krypton-88 CURIES O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00
Xenon-131M CURIES O.OOE+00 0.00E+00 0.001E+00 0.00E+00
Xenon-133 CURIES 6.80E+00 2.1 1 E+O1 0.00E+00 0.00E+00
Xenon-133M CURIES 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
Xenon-135 .CURIES 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
TOTAL FOR PERIOD CURIES 7.O1E+00 2.17E+01 O.OOE+00 -0.001E+00
IODINES;

Iodine-131 CURIES i 0.00E+00 | 0.00E+00 | O.OOE+00 | 0.00E+00
lodine-133 CURIES 0.OOE+00 0.001E+00 0.00E+00 0.00E+00
lodine-135 CURIES ; 0.OOE+00 0.00E+00 0.00E+00 -0.OOE+00
TOTAL FOR PERIOD CURIES 0.OOE+00 - 0.00E+00 O 0.00.E+00 -0.OOE+00
PARTICULATES ^'-

Cobalt-58 CURIES 1.45E-06 0.00E+00 0.00E+00 0.00E+00
Cobalt-60: CURIES 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00
Chrome-51 -CURIES -0.00E+00 0.001E+00 0.00E+00 0.00E+00
Cesium-134 CURIES 0.00E+00 0.00E+00 0.001E+00 0.00E+00
Cesium-137 'CURIES 0.00E+OO: 0.001E+00 0.001E+00 0.00E+00
Iron-59 CURIES O.0OE+00 O.OOE+00 0.00E+00 0.00E+00
Manganese-54 CURIES O.OOE+00 0.001+00 O.OOE+00 0.001E+00
Niobium-95 CURIES O.OOE+00 0.00E+00 0.00E+00 O.OOE+00
Zirconium-95 CURIES O.OOE+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR PERIOD CURIES 1.45E-06 0.00E+00 0.001E+00 0.00E+00
OTHER - . -

Hydrogen-3 (Tritiun) CURIES I 9.21E+00 I 1.33E+01 I 0.00E+00 J 0.00E+00
TOTAL FOR PERIOD CURIES 9.21E+00 1.33E+01 0.00E+00 | 0.00E+00
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Gaseous Emuents

J,
SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY

Unit 1 plus 2 Total
REPORT CATEGORY: ANNUAL AIRBORNE GROUND LEVEL RELEASES.

TOTALS FOR EACH NUCLIDE RELEASED. FOR
ALL OF 2003

NUCLIDES UN1T UNIT 1 | UNIT 2 TOTAL
RELEASED | - 2003 2003 2003
FISSION GASES

Argon-41 CURIES 2.202E+00 1.113E+00 3.314E+00
Krypton-85M CURIES 6.384E-03 0.000E+00 6.384E-03
Krypton-88 CURIES 7.866E-03 0.000E+00 7.866E-03
Xenon-131M CURIES 4.318E-01 0.000E+00 4.318E-01
Xenon-133 CURIES 1.481E+02 7.680E+01 2.249E+02
Xenon-133M CURIES 9.328E-02 0.000E+00 9.328E-02
Xenon-135 CURIES 6.631 E-01 0.OOOE+00 6.631E-01
TOTAL FOR PERIOD CURIES 1.515E+02 7.791E+01 2.294E+02
IODINES

Iodine-131 CURIES 3.681E-04 0.000E+00 3.681E-04
Iodine-133 CURIES 9.940E-07 0.000E+00 9.940E-07
Iodine-135 CURIES 0.000E+00 0.000E+00 0.000E+00
TOTAL FOR PERIOD CURIES 3.691E-04 0.000E+00 3.691E-04
PARTICULATES .

Cobalt-58 CURIES 1.202E-04 2.343E-05 1.436E-04
Cobalt-60 CURIES 2.137E-05 O.OOOE+00 2.137E-05
Chrome-51 CURIES 1.560E-04 0.000E+00 1.560E-04
Cesium-134 CURIES 9.829E-06 0.000E+00 9.829E-06
Cesium-137 CURIES 8.578E-06 0.000E+00 8.578E-06
Iron-59 CURIES 2.858E-07 O.OOOE+00 2.858E-07
Manganese-54 CURIES 8.495E-06 0.000E+00 8.495E-06
Niobium-95 CURIES 8.364E-06 0.000E+00 8.364E-06
Zirconium-95 CURIES 4.793E-06 0.000E+00 4.793E-06
TOTAL FOR PERIOD CURIES 3.380E-04 2.343E-05 3.614E-04
OTHER -

Hydrogen-3 (Tritium) CURIES 4.670E+01 2.860E+01 7.529E+01
TOTAL FOR PERIOD CURIES 4.670E+01 2.860E+01 7.529E+01
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SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
Unit: 1

Starting: l-Jan-2003 Ending: 30-Jun-2003

TYPE OF EFFLUENT UNITS QUARTER1 QUARTER2 EST. TOT
ERROR

A. FISSION & ACTIVATION
PRODUCTS - - :_:--__

1. TOTAL RELEASE (NOT CURIES 1.932E-02 1.719E-02 10
INCLUDING

TRITIUM, GASES, ALPHA)

2. AVERAGE DILUTED uCi/mL 4.652E-09 6.629E-09
CONCENTRATION

DURING PERIOD
3. PERCENT OF EC* LIMIT 6.210E-03 2.033E-02

(FRACTIONAL)
B. TRITIUM

1. TOTAL RELEASE CURIES 2.538E+02 1.244E+01 10
2. AVERAGE DILUTED uCi/mL 6.111 E-05 4.797E-06

CONCENTRATION
DURING PERIOD

3. % OF LIMIT (L.00E-02 uCi/mL) % 6.11 lE-01 4.797E-02
C. DISSOLVED AND ENTRAINED -

GASES - .- - :_,
1. TOTAL RELEASE CURIES 6.949E+00 1.557E-03 10
2. AVERAGE DILUTED uCi/mL 1.673E-06 6.004E-10

CONCENTRATION
DURING PERIOD

3. PERCENT OF LIMIT (2.00E-04 8.367E-01 3.002E-04
uCi/mL)

D. GROSS ALPHA -
RADIOACTIVITY --

1. TOTAL RELEASE CURIES | 0.OOOE+00 | 0.OOOE+00 | 10
E. WASTE VOL RELEASED , -

1. TOTAL PRE-DILUTION VOLUME LITERS 5.928E+06 2.220E+06 1
2. BATCH PRE-DILUTION VOLUME L1TERS 2.788E+06 1.953E+06 1
F. VOLUME OF DILUTION WATER L1TERS 4.147E+09 2.591E+09 10

USED**
*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 descnbed in Section 2, subsection Radiological Impact on Man of this report.

J

5-2



V *TEI>#-IwIUI: T T.=T ITI>lT VT T T *er DT TAT QnTmt Bray: P>T:fwr
KbSUAI-l1LUN -.lAbeUK W U~1. l.-S-J8V

Liquid Efuents

SOUTH TEXAS PROJECT 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#1ANDQUARTER# 2YEAR 2003

-CONTINUOUS RELEASES - BATCH RELEASES
NUCLIDES UNIT QUARTER 1 QUARTER 2 QUARTER 1 QUARTER 2
RELEASED _ I
-ALL NUCLIDES -. ___',,_

Silver-llOM CURIES O.OOE+O0 O.OOE+OO O.OOE+O0 1.15E-05
Argon-41 CURIES O.OOE+OO , O.OOE+OO 6.14E-03 O.OOE+OO
Cobalt-57 CURIES O.OOE+0O O.OOE+OO 4.76E-06 - O.OOE+OO
Cobalt-58 - CURIES --O.OOE+OO O.OOE+OO 4.02E-03 1.62E-03
Cobalt-60 CURIES O.OOE+OO O.OOE+OO 3.84E-03 1.19E-03
Chrome-51 CURIES O.OOE+OO O.OOE+OO 5.66E-04 6.07E-04
Cesium-134 CURIES -O.OOE+OO O.OOE+OO 3.19E-04 3A5E-05
Cesium-137 CURIES 0.OOE+0O 0.OOE+OO 3.60E-04 1.011E-04
Iron-55 CURIES 0.OOE+0O 0.OOE+OO - 6.24E-03 6.00E-03
Iron-59 CURIES 0.OOE+00 0.OOE+OO - 3.36E-05 -1.25E-05
Tritium CURIES 1.71E-02 8.98E-04 2.54E+02 1.24E+O1
Iodine-131 CURIES O.OOE+OO O.OOE+OO 1.62E-04' 4A6E-03
Iodine-133 CURIES O.OOE+OO O.OOE+OO 4.57E-06 O.OOE+OO
Krypton-85 CURIES O.OOE+OO 0.OOE+OO 3.96E-03 - l .1OE-03
Krypton-85M CURIES O.OOE+00 O.OOE+OO -- 4.65E-03 0.OOE+O0
Krypton-87 CURIES 0.OOE+00 O.OOE+00 -1.37E-04 O.OOE+00
Krypton-88 CURIES O.OOE+00 O.OOE+OO 2.62E-03 O.OOE+OO
Manganese-54 CURIES 0O.OOE+OO O.OOE+OO 3.81E-04 5.71E-04
Niobium-95 , CURIES -O.OOE+0O O.OOE+OO0 3.19E-05 8.90E-05
Antimony-124 - CURIES O0.OOE+0O O.OOE+OO 1.78E-05 1.19E-04
Antimony-125 CURIES O.OOE+OO O.OOE+OO 2.166E-03 1.92E-03
Tin-117M - CURIES O.OOE+00 O.OOE+OO 1.lOE-05 4.19E-06
Strontium-89 CURIES 0.OOE+OO- O.OOE+OO 6.06E-05 1.70E-05
Strontium-90 CURIES 0.OOE+0O O.OOE+OO - 1.79E-06 0.OOE+O0
Technitium-99M CURIES O.OOE+0O O.OOE+OO 1.1OE-05 O.OOE+O0
Telurium-125M CURIES O.OOE+OO 0.OOE+OO 1. I OE-03 3.97E-04
Xenon-131M CURIES O.OOE+00 O.OOE+OO 7.94E-02 2.13E-05
Xenon-133 CURIES O.OOE+OO 0.OOE+OO ' 6.70E+00 4.38E-04
Xenon-133M CURIES O.OOE+OO O.OOE+OO 9.10E-02 O.OOE+OO
Xenon-135 - CURIES O.OOE+OO 0.OOE+OO 6.1 IE-02 O.OOE+00
Zirconium-95 7 CUR1ES 0.OOE+0OO O.OOE+OO 4.04E-06 3.77E-05
TOTALFORPERIOD CURIES 1.71E-02 8.98E-04 2.61E+02 1.25E+O1
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Liquid Efuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
Unit: 1

Starting: 1-Jul-2003 Ending: 31-Dec-2003

TYPE OF EFFLUENT UNITS QUARTER3 j QUARTER4 ESTRRTOT
ERROR

A. FISSION & ACTIVATION
PRODUCTS * - _ ;_.,_______'

1. TOTAL RELEASE (NOT CURIES 1.649E-02 2.753E-03 10
INCLUDING

TRITIUM, GASES, ALPHA)
2. AVERAGE DILUTED uCi/mL 5.1 17E-09 3.214E-09

CONCENTRATION
DURING PERIOD

3. PERCENT OF ECU LIMIT % 4.099E-03 1.638E-03
(FRACTIONAL)

B. TRITIUM--. - . -. ; .- - : : ------ i- ,-i ': --

1. TOTAL RELEASE CURIES 1.360E+01 3.598E+01 10
2. AVERAGE DILUTED uCi/mL 4.220E-06 4.200E-05

CONCENTRATION
DURING PERIOD -

3. % OF LIMIT (1.OOE-02 uCi/lnL) % 4.220E-02 4.200E-01
C. DISSOLVED AND ENTRAINED-,,. : :;4;. i

GASES -.

1. TOTAL RELEASE CURIES - 1.196E-03 0.OOOE+00 10
2. AVERAGE DILUTED uCi/mL 3.712E-10 O.OOOE+00

CONCENTRATION
DURING PERIOD'

3. PERCENT OF LIMIT (2.00E-04. % 1.856E-04 0.OOOE+O0 '
- uCi/mL)
D. GROSS ALPHA -A!

RADIOAC'-TVITY 7'

1. TOTAL RELEASE CURIES J O.OOOE+00 J 0.OOOE+00 lo
E. WASTE VOL RELEASED - - - - --
1. TOTAL PRE-DILUTION LITERS 4.369E+06 4.923E+06 i

VOLUME
2. BATCH PRE-DILUTION LrRS 1.774E+06 5.165E+05 I
! - VOLUME ' '1 .+. -

F. VOLUME OF DILUTION LITERS 3.218E+09 8.517E+08 10
WATER USED** -

.*EC- Effluent Concentration
*"Volume ofdilutionwater 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 Emuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
Unit I

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 2003

- CONTINUOUS RELEASES BATCH RELFASES
NUCLIDES UNIT QUARTER 3} QUARTER 4 QUARTER 3 QUARTER 4
R.ELEASED
ALLNUCLIDES __;---:;;

Silver-l lOM CURIES O.OOE+OO O.OOE+OO 3.29E-05 1.54E-06
Argon-41 CURIES O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO
Cobalt-57 CURIES O.OOE+0 O.OOE+OO 6.51E-06 2.97E-07
Cobalt-58 CURIES O.OOE+00 0.OOE+OO 3.73E-03 1.22E-04
Cobalt-60 CURIES O.OOE+O0 O.OOE+OO 1.22E-03 1 .09E-04
Chrome-51 CURIES 0.OOE+OO O.OOE+OO 1.82E-04 O.OOE+OO
Cesium-134 CURIES O.OOE+OO O.OOE+OO 1.27E-04 6.17E-06
Cesium-137 - CURIES O.OOE+00 O.OOE+00 1.97E-04 2.46E-05
Iron-55 CURIES 0.OOE+0O O.OOE+O0 2.OOE-03 7.97E-04
Iron-59 CURIES 0.OOE+O0 O.OOE+OO 1.13E-05 0.OOE+OO
Tritium CURIES 1.81E-02 1.22E-01 1.36E+01 3.59E+0O
Iodine-131 CURIES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Iodine-133 CURIES -O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Krypton-85 CURIES O.OOE+OO O.OOE+OO 1.20E-03 - O.OOE+OO
Krypton-85M CURIES O.OOE+00 O.OOE+O0 O.OOE+O0 O.OOE+O0
Krypton-87 CURIES O.OOE+OO O.OOE+00 O.OOE+OO 0.OOE+OO
Krypton-88 CURIES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Manganese-54 CURIES O.OOE+OO O.OOE+O0 1.56E-03 2.34E-05
Niobium-95 CURIES O.OOE+OO O.OOE+OO 6.89E-05 2.52E-06
Antimony-124 CURIES' O.OOE+OO O.OOE+OO 2.46E-06 O.OOE+OO
Antimony-125 CURlES - O.OOE+OO O.OOE+OO - .3.54E-03 1.66E-03
Tin-117M - CURIES O.OOE+O0' O.OOE+O0 1.25E-05 2.88E-06
Strontium-89 CURIES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Strontium-90 CURIES O.OOE+OO O.OOE+O0 O.OOE+OO 9.33E-07
Technitium-99M CURIES - O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Telurium-125M CURIES O.OOE+OO O.OOE+OO 3.79E-03 . O.OOE+OO
Xenon-131M CURlES O.OOE+OO 0.OOE+OO O.OOE+00 O.OOE+00
Xenon-133 - CURIES, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00
Xenon-133M CURIES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Xenon-135 CURIES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Zirconium-95 CURIES 0.OOE+OO O.OOE+OO 2.27E-05 O.OOE+OO
TOTAL FOR PERIOD CURIES 1.81E-02 1.22E-01 1.36E+01 3.59E+Ol
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Liquid Emuents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
Unit: 2

Starting: l-Jan-2003 Ending: 30-Jun-2003

TYPE OF EFFLUENT UNITS QUARTER | QUARTER2 | EST. TOT
1 |ERROR%

A. FISSION & ACTIVATION
PRODUCTS -

1. TOTAL RELEASE (NOT CURIES 2.635E-02 6.410E-03 10
INCLUDING

TRITIUM, GASES, ALPHA)
2. AVERAGE DILUTED uCi/mL 1.403E-08 5.922E-09

CONCENTRATION
DURING PERIOD

3. PERCENT OF EC* LIMIT % 8.582E-03 4.909E-03
(FRACTIONAL)

B. TRITIUM _ - -_-_- _- :_ ;_;_
1. TOTAL RELEASE CURIES 5.972E+01 1.594E+01 10
2. AVERAGE DILUTED uCi/mL 3.180E-05 1.473E-05

CONCENTRATION
DURING PERIOD -

3. % OF LIMIT (I1.OOE-02 uCi/mL) % 3.180E-01 1.473E-01
C. DISSOLVED AND ENTRAINED ;- - - -- : - - :-i

GASES - - . -

1. TOTAL RELEASE CURIES 2.344E-04 0.000E+00 10
2. AVERAGE DILUTED uCi/mL 1.248E-10 0.000E+00

CONCENTRATION
DURING PERIOD

3. PERCENT OF LIMIT (2.00E-04 % 6.241E-05 0.000E+00
uCi/mL) -

D. GROSS ALPHA ; -- ;=;~-; ~i,[
RADIOACTIVITY ; _ __-____.;___ _ __..__'

1. TOTAL RELEASE CURIES J 0.000E+00 J 0.000E+00 10
E. WASTE VOL RELEASED x -*

1. TOTAL PRE-DILUTION LITERS 3.219E+06 2.488E+06 1
VOLUME

2. BATCH PRE-DILUTION LITERS 1.257E+06 5.041E+05 1
VOLUME

F. VOLUME OF DILUTION LITERS 1.875E+09 1.080E+09 10
WATER USED**

*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.

J,
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Llquld Effluents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
Unit 2

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 2003

-

CONTMINOUS RELEASES 1RATCII RELEASES
NUCLIDES UNIT QUARTER 1 QUARTER 2 QUARTER 1 QUARTER2
RELEASED _
ALL NUCLIDES ; - - :_.
Silver-llOM CURIES O.OOE+00 O.OOE+00 1.09E-05 : O.OOE+OO
Argon-41 CURIES O.OOE+00 O.OOE+O0 O.OOE+00 - 0.OOE+00
Cobalt-57 CURIES 'O.OOE+0O O.OOE+00 6.54E-05 1.83E-05
Cobalt-58 CURIES O.OOE+00 O.OOE+00 1.13E-02 2.55E-03
Cobalt-60 CURIES O.OOE+00 O.OOE+0O 1.46E-03 3.54E-04
Chrome-51 CURIES O.OOE+O0 O.OOE+OO 6.79E-05 1 .47E-04
Cesium-134 CURIES 0.OOE+O0O O.OOE+00 3.33E-05 8.47E-05
Cesium-137 CURIES O.OOE+O0 O.OOE+OO 1.12E-04 1.12E-04
Iron-55 CURIES O.OOE+00 0.OOE+0O 4.99E-03 1.92E-03
Iron-59 CURIES 0.OOE+00 O.OOE+0O O.OOE+OO 2.04E-06
Tritium CURIES 8.28E-03 2.99E-02 5.97E+01 -1.59E+01
Iodine- 131 CURIES 0.OOE+OO O.OOE+0O O.OOE+00 1.62E-05
Iodine-133 CURIES 0.OOE+00 O.OOE+0O 0.OOE+00 0.OOE+OO
Krypton-85 CURIES O.OOE+00 0.OOE+0O O.OOE+00 . 0.OOE+00
Krypton-85M CURIES O.OOE+OO O.OOE+OO 0.OOE+OO- -0.OOE+00
Krypton-87 CURIES O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00
Krypton-88 CURIES 0.OOE+0O O.OOE+O0 0.OOE+0O O.OOE+OO
Manganese-54 CURIES 0.OOE+0O O.OOE+O0 6.26E-04 2.53E-04
Niobium-95 - CURIES 0.OOE+0O 0.OOE+O0 - 1.0 1E-04 3.81E-05
Antimony-124 CURIES 0.OOE+O0 O.OOE+0O 7.37E-04 2.06E-05
Antimony-125 CURIES 0.OOE+0O 0.OOE+OO 6.84E-03 8.79E-04
Tin-1 17M CURIES O.OOE+O0 O.OOE+O0 O.OOE+00 O.OOE+OO
Strontium-89 CURIES O.OOE+00 O.OOE+00 4.73E-06 6A9E-06
Strontium-90 CURIES O.OOE+00 O.OOE+00 - O.OOE+00 0.OOE+00
Technitium-99M CURIES 0.OOE+OO 0.OOE+OO 0.OOE+O0 - 0.OOE+00
Telurium-125M CURIES O.OOE+00 0.OOE+00 0.OOE+O0 0.OOE+00
Xenon-131M CURIES O.OOE+00 O.OOE+00 0.OOE+O0 O.OOE+00
Xenon-133 CURIES . O.OOE+00 O.OOE+00 _:2.34E-04 0.OOE+00
Xenon-133M CURIES 0.OOE+00 O.OOE+O0 O.OOE+0O 0.OOE+OO
Xenon-135 CURES O.OOE+O0 O.OOE+0O O.OOE+00 -0.OOE+OO
Zirconium-95 CURIES 0.OOE+00 O.OOE+OO 3.20E-05 1.36E-05
TOTAL FOR PERIOD CURIES 8.28E-03 -2.99E-02 5.97E+01 1.59E+01
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Liquid Effluents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
Unit: 2

Starting: 1-Ju1-2003 Ending: 31-Dec-2003

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR

A. FISSION & ACTIVATION -

PRODUCTS A . .D, ,_-_a

1. TOTAL RELEASB (NOT CURIES 7.299E-03- 2.271E-02 10
INCLUDING

TRITIUM, GASES, ALPHA)_
2. AVERAGE DILUTED uCi/mL 7.748E-09 2.079E-08

CONCENTRATION
DURING PERIOD

3. PERCENT OF EC* LIMiT 8.791 E-03 1.537E-02
(FRACTIONAL) . '

B. TRITIUMIIIh -_I___ ___ . - - I-_ _ -

1. TOTAL RELEASE CURIES 5.018E+01 2.899E+02 10
2. AVERAGE DILUTED uCi/mL 5.327E-05 2.654E-04

CONCENTRATION
DURING PERIOD

3. % OF LIMIT (I.OOE-02 uCitmL) % 5.327E-01 2.654E+00
C. DISSOLVED AND ENTRAINED

GASES
1. TOTAL RELEASE CURIES 0.OOOE+00 1.195E-03 10
2. AVERAGE DILUTED uCi/mL 0.OOOE+00 1.094E-09

CONCENTRATION
DURING PERIOD -

3. PERCENT OF LIMIT (2.00E-04 % 0.OOOE+00 5.468E-04
uCi/mL)

D.GROSSAPHA ALPHA
RADIOACTIVITY -

1. TOTAL RELEASE CURIES [ 0.OOOE+00 O.OOOE+00 10
E. WASTE VOL RELEASED - -- ;. -
1. TOTAL PRE-DILUTION LITERS 2.762E+06 3.396E+06 i

- VOLUME
2. BATCH PRE-DILUTION LITERS 4.684E+05 7.436E+05 1

VOLUME
F. VOLUME OF DILUTION LITERS 9.393E+08 1.089E+09 10
; WATERUSED** ;
*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.

J,
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Liquid Emuentb

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
-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 #t 4 YEAR 2003--

_ _ , _ _ _ _ _ _

ICONTINUOUS RELEASES BATCHI RELEASES
NUCLIDES - UI URER3|QARE QUARTER 3 | QUARTER4
RELEASED' U-I - 1  i - l 4
ALL NUCLIDES , -, . -, ,---;-,--.-
Silver-llOM-- CURIES.| O.OOE+OO. O.OOE+OO -l.43E-04 2.55E-04
Argon-41 -:CURIES O.OOE+OO O.OOE+OO -O.OOE+OO O.OOE+OO
C ob a lt -57 -- C UR I ES O .O OE + OO -O .O OE + OO l .OlE -05 '6.75 E -05
Cobalt-58 -CURIES: -O.OOE+OO O.OOE+OO - 5.39E-04 - 2.31E-03
Cobalt-60 - -CURIES -O.OOE+OO -O.OOE+OO -- - .91E-03 - 3.-7E-03
Chrome-5 1 -CURIES . -;O.OOE+OO O.OOE+OO 4.82E-05 2.83E-04
Cesium-134 - CURIES -- O.OOE+OO -- O.OOE+OO -3.43E-06- 2.81E-06
Cesium-I137 - - CIJRIES . -O.OOE+OO O.OOE+iOO 1.50E-05 - 5.54E-06
Iron-55 --- -CllRIES -- .OOE+OO O.OOE+OO 1 .76E-03 1 .08E-02
Iron-59 -- CUIRES- O.OOE+OO. O.OOE+OO O.OOE+OO -O.OOE+OO
Tritium -- : -CUR1ES '8.00E-02 1.68E-01 5.01E+01 |2.90E+02
Iodine-13 1 CURIES O.OOE+OO - 0.OOE+OO O.OOE+OO O.OOE+OO
Iodine- 133 - - CURIES -O.OOE+OO O.OOE+OO -O.OOE+OO O0.OOE+OO
Krypton-85 -, CURIES -O.OOE+OO -, O.OOE+OO '-O.OOE+OO - 'O.OOE+OO
Kiypton-85M |CURIES- O.OOE+OO O.OOE+OO O.OOE+OO ~ O.OOE+OO
Krypton-87 , CURIES- O.OOE+OO O.OOE+OO ' O.OOE+OO -- .OOOE+OO
Krypton-88 . CURlES O.OOE+OO O.OOE+OO - O.OOE+OO O.OOE+OO
Manganese-54 - CURIES; . 0 .OOE+OO O.OOE+OO 1.03E-04 3A47E-04
Niobium-95 -CURIES 0O.OOE+OO O.OOE+OO 9.73E-06 - -- 1.64E-04
Antimony-124- CUR1ES O.OOE+OO -- O.OOE+OO -- 5.77E-05 -O.OOE+OO
Antimony- 125 CURES : ;0.OOE+OO - O.OOE+OO 2.69E-03 - 1.07E-03
Tin-1 17M ;- -CU]RES- O.OOE+OO -O.OOE+OO - -- O.OOE+OO - -1.23E-05
Strontium-89 CURIES - 0.OOE+OO - O.OOE+OO -'-7.78E-06 -2.70E-06
Strontium-90 - -CURIES -0 .OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Technitium-99M CU]RES . -0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Telurium-125M - CURIES .-- 0.OOE+OO - O.OOE+OO -0.OOE+OO0 3.82E-03
Xenon-131iM ; CU]RES O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Xenon-133 --- CURIES- -- O.OOE+OO - O.OOE+OO O.OOE+OO 1.20E-03
Xenon-133M CURlES. O.OOE+OO O.OOE+OO O.OOE+OO 0O.OOE+OO
Xenon-135 -CURlES -O.OOE+OO -- O.OOE+OO O.OOE+OO O.OOE+OO
Zirconium-95 CURlES O.OOE+OO 'O.OOE+OO O.OOE+OO . 6.46E-05
TOTAL FOR PERIOD CUR1ES- - 8.00E-02 - 1.68E-01 5.01E+01 2.90E+02
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Liquid EMUents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY

REPORT CATEGORY:
Unit 1 plus 2 Total

-ANNUAL LIQUID RELEASES. TOTALS FOR EACH
NUCLIDE RELEASED. FOR ALL OF 2003

NUCLII)ES UNIT UNIT 1 UNIT 2 TOTAL
RELEASED | 2003 | 2003 2003
ALL NUCLIDES -, - -!;

Silver-110M CURIES 4.600E-05 4.090E-04 4.550E-04
Argon-41 CURIES 6.140E-03 0.OOOE+00 6.140E-03
Cobalt-57 CURIES 1.160E-05 1.610E-04 1.730E-04
Cobalt-58 CURIES 9.490E-03 1.670E-02 2.610E-02
Cobalt-60 CURIES 6.360E-03 7.200E-03 1.360E-02
Chrome-51 CURIES - 1.350E-03 5.460E-04 1.900E-03
Cesium-134 CURIES 4.870E-04 1.240E-04 6.11OE-04
Cesium-137 CURIES 6.830E-04 2.440E-04 9.270E-04
Iron-55 CURIES 1.500E-02 1.950E-02 3.450E-02
Iron-59 CURIES 5.740E-05 2.040E-06 5.940E-05
Tritiwm CURIES - 3.160E+02 4.160E+02 7.320E+02
Iodine-131 CURIES 4.630E-03 1.620E-05 4.640E-03
Iodine-133 CURIES 4.570E-06 0.000E+00 4.570E-06
Krypton-85 CURIES 6.250E-03 0.000E+00 6.250E-03
Krypton-85M CURIES 4.650E-03 0.000E+00 4.650E-03
Krypton-87 CURIES 1.370E-04 0.000E+00 1.370E-04
Krypton-88 CURIES 2.620E-03 0.000E+00 2.620E-03
Manganese-54 CURIES 2.530E-03 1.330E-03 3.860E-03
Niobium-95 CURIES 1.920E-04 3.120E-04 5.040E-04
Antimony-124 CURIES 1.390E-04 8.150E-04 9.540E-04
Antimony-125 CURIES 9.280E-03 1.150E-02 2.080E-02
Tin-1 17M CURIES 3.050E-05 1.230E-05 4.280E-05
Strontiwn-89 CURIES 7.760E-05 2.170E-05 - 9.930E-05
Strontium-90 CURIES 2.720E-06 0.000E+00 2.720E-06
Technitium-99M CURIES 1.100E-05 0.000E+00 1.100E-05
Telurium-125M CURIES 5.280E-03 3.820E-03 9.100E-03
Xenon-131M CURIES 7.940E-02 0.000E+00 - 7.940E-02
Xenon-133 CURIES 6.700E+00 1.430E-03 6.700E+00
Xenon- 133M CURES 9.100E-02 0.OOOE+00- 9. 1 OOE-02
Xenon-135 CURIES 6.11 OE-02 0.000E+00 6.11OE-02
Zirconiwn-95 CURIES 6.440E-05 1.100E-04 1.750E-04
TOTAL FOR PERIOD CURIES 3.230E+02 4.160E+02 7.390E+02
TOTAL Noble Gases CURES 6.951E+00 1.430E-03 6.951E+00
TOTAL Excluding CURES 5.573E-02 6.282E-02 1.185E-01
Tritium & Noble Gases
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Liquid Effluents

SOUTH TEXAS PROJECT NUCLEAR OPERATING COMPANY
SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
Unit: 1

Starting: 1-Jul-2002 Ending: 3 1-Dec-2002

TYPE OF EFFLUENT UNITS QUARTER3 QUARTER4 EST. TOT
ERROR

A. FISSION & ACTIVATION
PRODUCTS - -_-_-_-_-_ -_ i ___; _'_'

1. TOTAL RELEASE (NOT CURIES 3.914E-02 1.877E-02 10
INCLUDING

TRITIUM, GASES, ALPHA)
2. AVERAGE DILUTED uCi/mL 1.181E-08 4.946E-09

CONCENTRATION
DURING PERIOD -

3. PERCENT OF EC* LIMiT 7.205E-03 4.796E-03
(FRACTIONAL)

B. TRITIUM

1. TOTAL RELEASE CURIMs 5.570E+02 3.761E+02 10
2. AVERAGE DILUTED uCi/mL 1.68 1E-04 9.910E-05

CONCENTRATION
DURING PERIOD

3. % OF LIMIT (I.OOE-02 uCi/mL) 1.681E+00 9.910E-01
C. DISSOLVED AND ENTRAINED ;

GASES-
1. TOTAL RELEASE CURIES 2.158E-02 7.724E-01 10
2. AVERAGE DILUTED uCi/mL 6.514E-09 2.035E-07

CONCENTRATION
DURING PERIOD

3. PERCENT OF LIMIT (2.OOE.04 3.256E-03 1.018E-01
uCi/mL)

D. GROSS ALPHA
RADIOACTIVITY

1. TOTAL RELEASE CURIES j 0.OOOE+00 | 0.OOOE+00 i 10
E. WASTE VOL RELEASED
1. TOTAL PRE-DILUTION LITERS 3.797E+06 4.261E+06 1

VOLUME
2. BATCH PRE-DILUTION LITERS 1.591E+06 2.154E+06 1

VOLUME
F. VOLUME OF DILUTION LITERS 3.309E+09 3.791E+09 10

WATER USED**
SEC= 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.

J
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RADIOACTIVE EFFLUENT RELEASE REPORT 2003 SOUTH TEXAS PROJEMI
Solid Waste and Irradiated Fuel Shipments

Solid Waste anFd Irradiated Fuel Shipments
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Solld Waste and Irradiated Fuel Shlpments

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

1. Type of Waste Unit 12-Month 12-Month Est. Total Error, %
Period Shipped Period Buried

a. Spent resins, filter sludges, 2.39E+01 3.24E+00 -1.OE+00 +1.OE+00

evaporator bottoms, etc. Ci 5.12E+02 2.83E+02 -5.OE+01 +L.0E+02

b. Dry compressible waste, ml 3.27E+02 3.21E+01 -1.OE+00 +1.OE+00
contaminated equip., etc. Ci 4.35E+00 4.52E+00 -6.6E+01 +2.OE+02

c. Irradiated components, control m 0.OOE+00 0.OOE+00 N/A N/A
rods, etc. Ci 0.OOE+00 O.OOE+00

d. Other (low level secondary resin, m' 9.38E+01 9.40E+01 -1.OE+00 +1.OE+0
sludge) Ci 6.18E-04 6.18E-04 -5.OE+01 +1.OE+02

2. Estimate of major nuclide composition (by type of waste)

a. Spent resins, filters, evaporator bottoms. etc.
Nickel-63 -_% 6.43 E+0O
Cobalt-60 % 1.22 E+01
Iron-55 % 9.2 E+00
Cesium-137 % 5.8 E+00
Cesium-134 % 3.3 E+00
Cobalt-58 % 3.5 E+00
Manganese-54 % 8 E-01
Sb-125 3E-01
Co-57 % 2E-01
Tritium % 2E-01

b. Dry compressible waste, contaminated equip., etc.
Cobalt-58 % 4.10 E+O1
Cromium-51 % 2.10 E+01
Iron-55 % 1.67 E+0O
Nickel-63 % 5.2 E+OO
Cobalt-60 % 3.6 E+00
Niobium-95 % 3.9 E+00
Zirconium-95 % 3.3 E+O0
Antirnony-124 % 2.0 E4OO
Manganese-54 % 1.0 E+00
Iron-59 % 8 E-01
c. N/A N/A N/A

d. Other (secondary DE and HVAC charcoal)
Tritium % 2.07 E+01
Iron-55 % 1.94 E+01
Nickel-63 % 5.1 E+00
Cobalt-60 ___ 5.0 E+OO
Cesium-137 % 2.16 E+OI
Cesium-134 % 1.04 E+01
Cerium-144 % 1.74 E+OI
Antimony-125 % I E-OI
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RADIOACTIVE EFFLUENT RELEASE REPORT 2003 SOUTH TEXAS PROJECT
Solid Waste and Irradiated Fuel Shipments

3. Solid Waste Disposition:
Number of Shipments

9

5

1

3

Mode of
Transportation
Truck

Truck

Truck

Truck

Destination

Studsvik Processing Facility, LLC
151 TCRunnionRd.
Erwin, TN 37650
GTS-Duratek
1560 Bear Creek Road
Oak Ridge, TN 37830
Chem-Nuclear Systems
Barnwell Waste Management Facility
740 Osborn Rd.
Barnwell, SC 29812
GTS-Duratek
Gallaher Road Facility
628 Gallaher Rd.
Kingston, TN 37763

4. Class of Solid Waste:
A, B & C

5. Type of Containers Used for Shipment:
Strong Tight, High-Integrity Containers, Type A and B 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 2003 SOUTH TEXAS PROJECT
Dose Accumulations

DOSE ACCUMULATIONS
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Dose Accumulations

STP NUCLEAR OPERATING COMPANY
SUMMARY OF MAXIMUM INDIVIDUAL DOSES

Unit: 1
TOTAL ACCUMULATION FOR PERIODS:

for LIQUID, GASEOUS AND AIR
Starting: l-Jan-2003 Ending: 31-Dec-2003

EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT
ORGAN DOSE GROUP DIST DIR APPLICABLE (mrad

(rnr) (m) (TOWARD) LIMIT ==or

LIQUID | TOTAL BODY | 1.85E-03 ADULT | RECEPTOR 3) | 6.16E-02 3.0
LIQUID G-TRACT r 1.96E-03 ADULT | RECEPTOR 3(-) | 1.96E-02 10r 0

NOBLEGAS AIR DOSE 2.38E-03 1540m NNW 2.38E-02 10.0
(iarnma-mrad)

NOBLE GAS AIR DOSE 6.50E-03 1540m NNW 3.25E-02 20.0
(beta-nnad)

NOBLEGAS TOTAL BODY 1.41E-03 ALL(') 1540m NNW 2.82E-02 5.0
NOBLE GAS TOTAL BODY 2.32E-04 ALLk- 4000m WSW 4.64E-03 5.0

NOBLE GAS SKIN 3.80E-03 ALL(' 1540m NNW 2.53E-02 15.0
NOBLE GAS SKIN 5.88E-04 ALL" 5600m NNW 3.92E-03 15.0

IODINE, THYROID 9.29E-03 CHILD"' 1540m NNW 6.19E-02 15.0
PARTICULATES

& TRITIUM
IODINE, TliYROID 1.33E-03 CHIILD() 4000m WSW 8.85E-03 15.0

PARTICULATES
& TRITIUM

J

SUMMARY OF POPULATION DOSES FOR 2003
EFFLUENT APPLICABLE ORGAN ESTIMATED AVERAGE DOSE TO

POPULATION DOSE POPULATION (rem per person)
(peson-rem)

LIQUID TOTAL BODY 6.7E-04 3.0E-08t3)
GASEOUS TOTAL BODY 7.OE-03 9.OE-i07(4

NOTES:
(lDoses were calculated for HYPOThETICAL receptors at the site boundary.
roNighest dose for nearest individual or receptor. This individual is assumed to reside at this location and consume food that was grown or grazed

at this location.
Q) Calculation based on a population of 303,500 for shore line exposure and for salt water invertebrate ingestion and 18,500 for salt water sport

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

7-2
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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-2003 Ending: 31-Dec-2003

EFFLUENT APPLICABLE ESTIMATED AGE GROUP LOCATION % OF LIMIT
ORGAN DOSE DIST DIR APPLICABL (mrad

(mrcm) (m)_ _ ELIMIT 'or

, . ~~~' (TOWARD) |' .rrm

LIQUID. TOTAL BODY 2.4 1E-03 ADULT RECEPTOR 8.03E-02 1 3.0
I I _ _ _ 3(5)_ _ _

LIQUID GI-TRACT 2.53E-03 ADULT RECEPTOR 2.53E-02 10.0
_ _ _ _ _ _ _ _ _ _ _ _ _ _1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3 (5)I

NOBLE GAS AIR DOSE 8.46E-04 1400m N 8.46E-03 10.0
(gtarna-mrad)'

NOBLE GAS AIRDOSE 1.94E-03 1540m NNW ,9.71E-03 20.0

. -.. -. - . -. - ,- …_, ...

NOBLEGAS TOTALBODY 5.23E-04 ALLP) 1400mN 1.05E-02 5.0
NOBLEGAS TOTALBODY 1.11E-04 ALL' 4000mWSW_ 2.23E-03 5.0

NOBLE GAS SKIN 1.23E-03 ALL(') 1720m NW 8.18E-03 15.0
NOBLE GAS SKIN 3.09E-04 ALLk-) 4000m WSW 2.06E-03 15.0

IODINE, GI-TRACT 3.1 IE-03 CHILDl') 1720m NW 2.07E-02 15.0
PARTICULATES

& TRITIUM
, IODINE, GI-TRACT 7.511E-04 CHILDW2' 4000m WSW 5.01E-03 15.0

PARTICULATES
& TRITIUM

SUMMARY OF POPULATION DOSES FOR 2003
EFFLUENT APPLICABLE ORGAN ESTIMATED AVERAGE DOSE TO

POPULATION DOSE POPULATION (rem per person)
___ _______, , ;, (person-rem) __.

LIQUID TOTAL BODY | 8.4E-04 3.9E-08(3
GASEOUS T TOTAL BODY' T 4.6E-03 4.- 49E-07(4'

NOTES: ,
t)Doss were calculated forHYPO CAL reetr ii the site boundary.;
(2)1ighest dose for nearest individual or receptor. This individual is aswsued to reside at this location and coniume food that was grown or grazed

at this location.
Calculation based on apopulatior of303,500 for hore line exposure and forsalt waterinvertebrate ingestion and 18,500 forsaltwater sport fish

4)ingestion.t41 Calculation based on a population of 299,000 within fifty (50) miles of South Texas Project Electric Generating Station.
ftReceptor3 is an individual ingesting fresh water sport fish and receiving shoreline exposure from the Little Robbins Slough Area.
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Dose Accumulatons

; STP NUCLEAR OPERATING COMPANY
TSUMMARY OF MAXIMUM INDIVIDUAL DOSES

Unit: 1 PLUS 2
TOTAL ACCUMULATION FOR PERIODS:

for LIQUID, GASEOUS, AND AIR
Starting: I-Jan-2003 Ending: 31-Dec-2003

EFFLUENT APPLICABLE UNIT 1 UNIT2 TOTAL 1+2 AGE LOCATION
ORGAN ESllMATED EDSllATED ESTEMATED GROUP DIST DIR

DOSE DOSE DOSE (=rr) (m) (TOWARD)

LIQUID TOTALBODY 1.85E-03 2.411E-03 4.26E-03 | ADULT | RECPTOR3(5)

LIOUID GI-TRACT 1.96E-03 2.53E-03 4A48E-03 ADULT RECEPTOR 3'5)

NOBLE GAS AIR DOSE 2.38E-03 7.99E-04 3.188E-03 1540m NNW
(gamma-mrad)

NOBLE GAS AIR DOSE 6.50E-03 1.94E-03 8.44E-03 1540m NNW
" beta-mnrad)

NOBLE GAS TOTAL BODY 1.41E-03 4.80E-04 1.89E-03 ALLt') 1540mNNW
NOBLEGAS TOTAL BODY 2.32E-04 1. IIE-04 3.43E-04 ALLV) 4000m WSW

NOBLE GAS SKIN 3.80E-03 1.22E-03 5.02E-03 ALL(') 1540m NNW
NOBLE GAS SKIN 5.84E-04 3.09E-04 8.93E-04 ALL") 4000m WSW

-__ _ _ _ - . -:- ! -,: . !2' , ; ,

IODINE, THYROID 9.29E-03 2.S0E-03 1.21E-02 CIIILD()| 1540m NNW
PARTICULATES

& TRn UM I
IODINE, THYROID 1.33E-03 7.511E-04 2.08E-03 *CIHLDE 4000m WSW

PARTICULATES
& TRITIUM

IODINE, TOTAL BODY 9.05E-04 5.79E-04 1.48E-03 ADUL)| 4000m WSW
PARTICULATES

& TITIUM I

SUMMARY OF POPULATION DOSES FOR 2003
EFFLUENT APPLICABLE ORGAN TOTAL 1+2 TOTAL 1+2 AVERAGE DOSE TO

ESTlMATED POPULATION (rem per person)
.. . POPULATION DOSE

I I (pcrson-rem) I
LIQUID | TOTAL BODY | 1.5E-03 6.9E-08'3 '

GASEOUS TOTAL BODY 1.2E-02 7.4E-07(4)

NOTES:
(Doses were calculated for IlYPOTIIETICAL receptors at the site boundary.
(24ighest dose for nearest individual or receptor. This individual is assumed to reside atthis location and consume food that was grown or grazed

at this location.
53' Calculation based on a population of 303,500 for shore line exposure and for salt water invertebrate ingestion and 18500 for sat water sport fish

ingestion.
9 Calculation based on a population of 299,000 within fifty (5O) miles of South Texas Project Electric Generating Station.t"Receptor3 is an individual ingesting fresh water sport fish and receiving shoreline exposure from the Little Robbins Slough Ara.
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Results or the Protected Area
Direct Radiation Measurement

Table 8-1

2003 STPEGS PROTECTED AREA THERMOLUMINESCENT DOSIMETER MONITORING
STATIONS

Station Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr Average Average")
Number Average erage Average Avcrage Rate Net Rate

z)(mlt) WM ) )(mln) t)(ml) ( ) (mR/hour)
1 13.5 13.7 14.2 14.3 13.9 -0-
2 12.7 12.8 12.9 12.5 12.7 -0-
3 12.7 13.5 13.4 12.8 13.1 -0-
4 12.4 12.9 13.1 13.3 12.9 -0-
5 13.9 14.0 14.5 14.1 14.1 -0-
6 14.9 15.1 15.4 15.1 15.1 .0-
7 14.2 14.6 14.8 15.1 14.7 -0-
8 13.0 13.7 13.2 13.1 13.3 -0-
9 12.9 13.1 12.7 13.0 12.9 .0-

10 12.5 13.0 12.5 12.6 12.7 .0.
11 11.7 11.4 12.0 11.8 11.7 -0-
12 12.7 12.5 12.6 11.8 12.4 -0-
13 12.6 12.5 12.1 12.2 12.4 - 0.
14 12.6 12.6 12.4 12.3 12.5 -0-
15 13.2 12.8 13.2 12.9 13.0 -0-
16 12.5 12.5 13.0 12.7 12.7 -0-

Notes:
Individual values normalized to a 91 day quarter.
Only the calcium sulfate elements were used in these averages.

(1) Net Rate:
Difference between the exposure rate in 2003 and the rate measured in 1986 due to natural background
([average rate] - 15.4 mR background) / 91 days / 24 hours per day

The 1986 background rate of 15.4 milliroentgen per quarter at the site boundary has been used to reflect
the pre-operational 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 the background rate exposure rate at the site boundary
due to radioactive waste processing activities on the south sides of the Units. Waste processing
activities during 2003 did not cause these two stations to exceed the site area background.

Zero (0-+) indicates background levels.

(2) mR = milliroentgen, a unit of exposure for X and gamma rays

J i
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FIGURE 8-1

PROTECTED AREA MONITORING STATIONS
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Joint Frequency Tables

Joint Frequency Table

From: 01/01/2003 00:00 To : 03/31/2003 23:00

ALL STABILITY CLASSES COMBINED

Wind Speed
(MPH) .>

Sector
CALM 1.0 3.6 I 7.6 12.6 18.6

-3.5 1-7.5 1 -12.5 -18.5 -24.5
24.6 32.6 +
-32.5 Total % Of Avg.

Total Speed

N 0| 12 62 108 98 1 0 281 13.1% 10.6

NNE Or 14 68 71 19 °| 0° Of 172 8.0% 8.1

NE 0 17 56 83 15 °| 0° O 171 7.9% 8.1

ENE 0 21 49 61 _211 °| 0 0 152 7.1% 8.2

E 17 62 47 21 31 0 0° 150 7.0% 8.2

ESE 0 11 55 68 13 0 0 Of 147 6.8% 8.1

SE 0 7 48 54 14 0 0 0 123 5.7% 8.3

SSE 0 10 61 82 37 0, 0 0 190 8.8% 9.1

S 0 7 53 68 33 0 0 0 161 7.5% 9.3

SSW 0 3 44 33 15 0 0, 0 95 4.4% 8.6

SW, 0 1 25 27 11 0; 0 0 64 3.0% 9.1

wsw 1 15 2 0i 0i 0 27 1.3% 8.6

w O 7 27 6 7 0i Of 0 47 2.2% 6.8

WNW I 0 12 33 10 4 0O 01 0 59 2.7% 5.9

NW 18 41 14 15 5, 0 0 93 4.3% 7.9

NN15 52 88 51 01 °| 0i 219 10.2% 10.3

Total

* Of
Total

0 173 7451 8351 376 221 0

1.0%1 0.0%

01 2151

0.0%1 8.0%I :34.6% 38.8% 17.5% 0.0%l

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:

9.0
0
0

9

2151
2160
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STABILTY CLASs A

Wind Speed
(MPH) --

Sector

CALM 1.0
-3.5

3.6
-7.5

7.6 12.6 1 18.6 j 24.6
- 12.5 - 18.5 -24.5 1 - 32.5

32.6 + Total V Of Avg.
Total Speed

N 0 1 5 9 9 0 0 0124 11.2% 10.7

NNE 0 0 4 7 0 0  01 0 11 5.1% 8.4

NE 1 01 0 2 0 1 0 0 0 3 1.4% 8.7

ENE 01 0 2 0 0 0 0 0 2 0.9% 5.5

B 0 0 0 3 0 0 01 01 3 1.4% 11.1

ESE - 0| 1 1 4 0 0 0 0 6 2.B% 8.4

SE 01 0 2 6 2 0 01 0 10 4.7% 9.8

SSE ol 1 4 6 0 0 0 1l 5. 1 11.9

S I 0 0 1 12 18 0 01 0 31 14.5% 12.9

SSW 0 0 7J 12 14 0 O 0° 33 15.4% 11.4

SW i 0 0 6 9 9 0 0 0° 24 11.2% 11.0

WSW 0 01 1 5 0 0 0 01 6 2.8% 9.0

W _ 0 a] 51 0 0 0 0 0 j 5 2.3% 5.8

WNW . 0 Of 8 4 1 0 0 01 13 6.1% 7.6

NW 0 0 5 1 6 2 0 01 14 6.5% 12.1

NNW . 0 0 2 9 6 1 0 O 18 8.4% 11.6

J

Total

% Of
Total

0 2 52

24.3%

85

39.7%

72

33.6%

3 0 0 214

0.0% 0.9% 1.4% 0.0% 0.0%

Average speed for this table (MPH): 10.7
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Joint Frequency Tables

Joint Frequency Table

STABILTY, caAss B

Wind Speed
(MPH) -

Sector

CALM 1.0 3.6
- 3.5 - 7.5

7.6
- 12.5

12.6 18.6 24.6
-18.5 - 24.5 -32.5

32.6 + Total V Of Avg.
Total Speed

N O| 0 2 6 2 0 0 0 10 11.9% 10.4

NNE j O[ 01 1 3 0 0 0 0 4 4.8% 8.6

NE 0 0 4 1 4 0 0 0 9 10.7% 9.4

ENE 0 0: I 1 1 0 0 0 3 3.6% 9.2

E 01 0 1 0 0 0 0 0 1 1.2% 6.4

ESE | 0| 0' 1 5 1 0 0 0 7 8.3% 10.0

SE 0! 01 0 4 0 0 0 0 4 4.8% 11.0

SSE 0 0 1 4 1 0 0 0 6 7.1t 10.5

S 0' 0{ 1 2 1 0 01 0 4 4.8% 10.4

SSW 0 0 4 1 1 0 0' 0 6 7.1% 7.6

sw ! __ ° o 3 1 .0 0. 0 4 4.8% 11.2

WSW 0 0 1 1 0 0 0i 0 2 2.4% 8.4

w 0, 0 4 0 0 0 O0 0 4 4.8% 5.0

WNW ! 0 0 3 0 0 °j 0 0 3 3.6% 4.8

NW 0 0 3 2 2 0o ol 0 7 8.3% 9.0

NNW 0 ; 0 3 5 2 0° 0° 0 10 11.9% 10.3

Total

% Of
Total

0 0 30 38

452%

16 0 0 0 84

0.0%! 0.0% 35.7% 19.0% 0.0% 0.0% I 0.0%

Average speed for this table (MPH): 9.3
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Joint Frequency Tables
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Joint Frequency Table

STABILTY CLASS C

Wind Speed
(MPH) ->

Sector

CALM 1.0 13. 7.6 12.6 18.6 1 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

32.6 + Total V Of Avg.
Total Speed

Ni 0 0 1 7 3 0 01 01 11 12.0% 11.5

NNE 0 0 4 3 0 0 01 01 8 8.7% 7.4

NE 0 0 2 4 1 0 01 01 7 7.6% 9.4

ENE 0 1 1 0 2 0 0 °0 4 4.3% 9.3

E 0 0 1 3 0 1 01 01 5 5.4% 11.2

ESE 0 0 1 5 4 0 0! 0o 10 10.9% 11.0

SE 0 0 2 6 1 0 01 0 9 9.8% 9.7

SSE 0 0 2 5 0 0 0! 01 7 7.6% 9.2

S 0 0 1 4 1 0  01 0° 6 6.5% 10.0

SSW 0 0j 2 2 ° f o j ° 2 2.2% 10.6

SW 0 1 01 0 -0 4 4.3 8.0

WSW 0 0 0 1 ° 1 1.1% 10.4

W 0 2 0 0 2 ° 01 2 2.2% 4.4

WNW 0 O 1 0 0 0 01 01 1 1.1% 5.8

NW I 0 0 2 0 1 0 0° 0! 3 3.3% 7.9

NNW 0 0 2 8 1 1 0o 12 13.0% 11.3

Total

% Of
Total

0 1 25 49 15 2 O° 0

0.0%1 0.0%

92

0.0% 1.1%! 27.2%1 53.3%1 16.3% 2.2%

Average speed for this table (MPH): 9.8
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Joint Frequency Table

STABILTY CLASS D

Wind Speed
(MPH) ->

Sector

CALM 1.0 j3.6 1 7.6 12.6 18.6 24.6
-3.5 - 7.5 -12.5 -18.5 -24.5 -32.5

32.6+ Total % Of Avg.
Total Speed

N 0 5 28 62 72 1 0' 0 168 19.3% 11.5

0 1 23 47 16 0 0o 0' 87 10.0% 9.5

NE 0 5 i9 62 6 0 0 0 92 10.6% 8.9

ENE 19 49 18 0 0o 0, 90 10.31 9.8

E 0 3 14 24 18 2 0i i 61 7.0% 10.9

ESE 0| 0 10 32 7 °| O] 0 49 5.6% 9.9

SE 0 0 13 21 7 Oj 0| 0 41 4.7% 9.1

SSE | O 4 4 16 16 0 0 0 40 4.6% 11.0

S | 0 3 9 14 11 01 0 0 37 4.2% 10.0

SSW 0 1 10 5 0 0° 0 0 16 1.8% 6.8

SW 0 1 7 5 0 0] 0 0 13 1.5% 6.8

WSW 0 0 4 2 1 0 0° 01 7 0.8% 8.6

w0 0 1 4 3 0] ol 0] 8 0.9% 11.4

,WNW 0 0 4 3 1 01 0 0 8 0.9% 7.7

NW 0 9 8 9 4 31 0 0 33 3.8% 8.6

NNW 0 3 22 51 36 9 0o 0 121 13.9% 11.3

Total

% Of
Total

0 39 195 406 216 15 0 0a 871

0.0% 4.5% 22A% I46.6% ' 24.8% 1.7% 0.0%1 0.0%

Average speed for this table (MPH): 10.2
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS E

Wind Speed
(MPH) *>

Sector

CALM CA O1.0 3.6 7.6 12.6 18.6
- 3.5 - 7.5 -12.5 -18.5 -24.5

24.8
-32.5

32.6 + Total % Of Avg.
Total Speed

0 4 20 23 12 0 0 0 59 10.1% 8. 5

NNB 0 5 18 1 1 3 0 01 0 37 6. 3%I 7.0

NE 0 4 16 16 3 0 0 0 39 6.7% 7.8

ENE 0 6 17 Ill 0° 0 0°| 0 34 5.8% 6.3

8 0 7 28 171 31 0 01 0 55 9.4% 6.6

ESE 0 4 27 22 1 0 01 0 54 9.2% 7.3

SE 0 3 161 161 4 0 °| 0 39 6.7% 8.1

SSE 0 2 181 511 14 0 0 0° 85 14.5t 9.6

S 0 2 241 361 2 0 01 0 64 10.9% 8.2

SSW 0 1 131 13 0 1 01 0 27 4.6% 7.5

SW 0 ° 9 1 7 ° _ °l o 16 2.7% 8.0

WSW 0 ° 31 4 1 01 0 0 8 1.4% 8.6

W 0 2 31 0 4 01 0 0 9 1.5% 8.9

WNW a 21 21 3 2 01 0 0 9 1.5% 8.2

NW ° 1_ 8_ 1 2 ° __ ° 12 2.1% 7.0

NNW ° 61 '°I 14 6 21 0 0 6.5% 9.3

Total

t Of
Total

0 49 232 245 57

9.7%

21 0 0o 585

0.0% 8.4%1 39.7%1 41.9% 0.3%1 0.0% 0.0%

I

Average speed for this table (MPH): 8.0
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS F.

Wind Speed
(MPH) -

'Sector

CALM 1.0 3.6 7.6 12.6
-3.5 -7.5 -12.5 -18.5

., I

18.6
-24.5

24.6
-32.5

32.6 + Total V Of Avg.
Total Speed

N 0 0 3 1 0 0 0 0 4 2.5% 6.0

NNE 0 31 12 0 0 0 0 0 15 9.5% 4.9

NE 0 3| 8 0 0 0 0 0 11 7.0% 4.8

ENE 0 0 5 0 0 0 0 0 5 3.21 5.1

E B 01 3 7 0 0 0 0 0 10 6.3% 4.8

ESE 0 1 7i 0 0 0 0 0 8 5.1% 5.4

SE | 0 2) 7; 1 0 0 0 0 10 6.3% 5.6

SSE 0 0 30| 2 0 0 0 0 32 20.3t 5.7

S 0 0 131 0 0 0 0 0 13 8.2% 6.0

SSW 0 0° 101 0 0 0 0 0 1 0 6.3% 6.4

SW j 0 ° 1 2 0 0 0 0 3 1.9% 8.0

wSw 0 ° I °0 2 0 0 0 0 3 1.9% 7.3

W 0o 1 7j 2 ° ° ° 0 10 6.3% 5.3

WNW 0 1 3 0 0 8 0 11 4 2.5 5.1

NW 0 1 7 1 0 0 0 0 9 5.7% 5.9

NNW ol 2 8 1 0 0 0 0 11 7.0% 5.1

Total

1% Of
Total

0 18 128 12

7.6%

0 U

0.0%

0 01 158

0.0%1 11.4%1 81.0% ' 0.0% 0.0% 0.0%

Average speed for this table-(MPH): 5.5-
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Joint Frequency Table

STABILTY CLASS G

Wind Speed
(MPH) -*

Sector

CALM 1.0
-3.5

3.6 1 7.6
-7.5 -12Z5

12.6
-18.5

18.6 24.6
-24.5 -32.5

32.6 + Total % Of Avg.
Total Speed

a ! ! 2 3 0 0 01 0 0 5 3.4% 3.4

NNE | 1 5 5 0 0 0 0 0 10 6.8% 4.3

NB 01 5 5 0 0 0 0 0 10 6.8% 3.5

ENE 0' 10 4 0 0 0 0 0 14 9.5% 3.0

B 01 4 11 0 0 0 0 o0 15 10.2% 4.2

ESE 0 5 8 0 0 0 0 0j 13 B.8% 3.5

SE 01 2 8 0 0 0 0 0 10 6.St 4.8

SSE 0| 4 5 0 0 0 0 0 9 6.1 4.3

S 0, 2 4 0 0 0 0 0 6 4.1% 3.5

SSW 0, 1 0 0 0 0 0 0 1 0.7% 1.8

SW ___ 0 0 0 0 0 ___ 0 0 0.0 0. 0

W 01 4 5 0 ° ° °0 ° 9 6.1I 4.0

WNW | 9 12 0 0 0 0 0 21 14.3% 3.5

NW | 0 7 8 0 0 0 0 0 15 10.2% 3.8

NNW 0 4 5 0 0 0 0 0 9 6.1% 3.7

Total

% Of
Total

0 64

43.5%

83 0 0 0 0 0 147

0.0% 56.5% 0.0% 0.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 3.8
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Joint Frequency Tables

Joint Frequency Table

From : 04/01/2003 00:00 To : 06/30/2003 23:00

ALL STABILITY CLASSES COMBINED

J

. r I I T V
Wind Speed
(MPH) -*

Sector

CALM 1.0
-3.5

3.6
-7.5

7.6 12.6 1 18.6 246
- 12.5 -18.5 - 24.5 - 32.5

32.6 + Total % Of Avg.
Total Speed

N 0 16 46 22 8 81 0 0 100 4.6% 7.9

NNE 0 13 58 19 1 °| 0 0 91 4.2% 5.8

NE 0 32 56 26 0 0i 0 0 114 5.2% 5.7

ENE 0 18 29 18 0 Oi 0 0 65 3.0% 5.7

E 0 32 45 17 2 0. 0 0 96 4.4% 5.4

ESE 0 32 66 84 241 01 0 0 206 9.4% 7.8

SE 0 28 124 158 94 3i 0 0 407 18.7% 9.3

SSE 0 6 95 228 141 3 Oj 0 473 21.7% 10.5

S 0 6 69 214 87 1 01 0 377 17.3% 10.2

SSW 0 3 23 41 2 at 01 0 69 3.2% 8.1

SW 0 3 16j 13 0 0 Oj o 32 1.5% 7.1

WSW 0 1 61 3 0 0 01 0 10 0.5% 6.4

W 0 5 11 2 0 0 01 0 18 0.8% 4.8

WNW 0 10 17 1 0 0° Oj 0 28 1.3% 4.6

NW 0 5 15 3 0 Oj 01 0 23 1.1% 5.1

NNW 0 9 32 16 14 2 0 0 73 3.3% 8.2

Total

% Of
Total

0 219 7081 865 373

17.1%

17

0.8%

0

0.0% 0.0%

2182

0.0%I 10.0%1 32.4%1 39.6%

Average speed for this table (MPH):

Hours in above table with variable direction :

Total number of CALM9:

Total number of Invalid hours :

Total number of Valid hours :

Total number of hours for period :

9-12
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS A

Wind Speed
(MPH) ->

Sector

CALM 1.0 3.6 1 7.6 12.6
- 3.5 - 7.5 - 12.5 -18.5

18.6
- 24.5

24.6
- 32.5

32.6 + Total %-Of Avg.
Total Speed

N 0 2 14j 7 1 3  0 0 27 4.4% 8.5

NNE 0 1 161 4 01 0 0 21 3.5% 6.3

NE 0 3 14j 14 0° 0 0 0 31 5.1% 7.2

ENE 0} 0 3| 8 0 ol 0 0 11 1.8% 8.5

E 0 1 71 3 1 0 0 0 12 2.0% 6.8

ESE 0 1 8| 19 11 0 0 0 39 6.4* 10.0

SE 0 1 61 56 37 2 0 0 102 16.8% 11.8

SSE 0 0 7 47 45 2 0 0 101 16.6% 12.5

S 0 2 24 94 57 0 0 0 177 29.1% 11.0

SSW 0 3 4 17 1 0 0 0 25 4.1% 8.9

SW 0 2 2 5 0 0 0 0 9 1.5% 7.0

WSW 0 1 2 3 0 0 O 0 6 1.0% 6.8

W 0 0 5 1 0 0 01 0 6 1.0% 5.9

WNW 0 1i 10 1 0 0 0 0 12 2.0% 5.5

NW 0 11 4 2 0 0 0 0 7 1.2% 6.1

NNW 0 3 10 2 6 1 0 0 22 3.6% 8.9

Total

% Of
Total

0 22 136

22.4%

283 159 8 0 0o 608

0.0% 3.6% 346.5%1 26.2% 1.3% 0.0% 0.0%

Average speed for this table (MPH): 10.2

9-13

K>



I I

RAnlOAUnVF FFFIIIFNT RFEFASF RFPf)RT 2n0 CrllTST TFXAC PRO F.T
zsjvovn'lyz'I v~ SUV--3 11

Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS B

Wind Speed
(MPH) .>

Sector

CALM 1.0 3.6 1 7.6 12.6 18.6 24.6
-3. '7.5 -12.5 -18.5 -24.5 -32.5

32.6 + Total V Of Avg.
Total Speed

N j 01 0 1 2 1 1 0 0 5 5.0V 12.1

NNE 1 0i 0 3 1 0 0 0 0 4 4.0% 5.5

NE ol 0 3 3 0 0 0 0 6 5.9% 7.7

ENE 0i 1 0 2 0 0 0 0 3 3.0% 7.1

E 01 1 1 1 1 0 0* 0 4 4.0% 8.3

ESE 0| 01 2 6 2 0 0 0 10 9.9% 9.8

SE T 0i 0 1 9 8 1 0 0 19 18.8% 11.9

SSE 0' 0 3 6 9 0 0 0 18 17.6% 12.1

S Of 0 8 5 2 0 0 0 15 14.9% 8.5

SSW 014 0 4 8 7.9% 7.3

SW 7 01 2 0 0 0 0 0 2 2.0% 5.9

WSW ! 0! 0 0 0 0 0 0 0 0 0.0% 0.0

w 01 0° 0 0 0 0 0 0 0 0.0% 0.0

WNW I 0° 11 1 0 0 0 0 0 2 2.0% 4.1

NW 01 0° 1 0 0 0 0 0 1 1.0% 4.1

NNW . °! 1 21 1 O t O 0 4 4.0% 9.9

Total

V Of
Total

i
0 3 32 40 23 0

0.0%

0 101

0.0% 3.0%1 31.7% 39.6% 22.8% 3.0% 0.0%

Average speed for this table (MPH): 9.6
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS C .

Wind Speed
(MPH) -

' Sector

CALM 1.06 3.6. 6 7.6 13.2.6
-3.5 -7. -12.5 1-18.5

18.6
-24.5

24.6
-32.5

32.6 Total % Of Avg.
Total Speed

N 0 2 2 0 2 1 0 0 7 5.2% 9.3

NNE 0 0 2 1 0 0 0 0 3 2.2% 7.0

NE 0 0 5 1 0 0 0 0 6 4.5% 6.1

ENE ° ° 0 1 0 0 0° 0 1 0.7% 11.4

E 01 °0 3 2 0 0 01 0j 5 3.7% 7.1

ESE 0: 0 4 7 4 0 0 0| 15 11.2% 9.2

SE 0 0 6 16 8 0 0 0 30 22.4% 10.7

SSE 0i 0 3 20 13 0 0 0 36 26.9t 11.1

S 0 1 1 15 1 0 0 0 18 13.4t 8.8

SSW 0o 0 0 3 0 0 0 0 3 2.2! 9-4

SW 0 0 1 0 0 0 0 0 1 0.7t 5.0

WSW 0i 0 0 O 0 0 0 0 0.0% 0.0

W - ° 0 2 0 ° 0 °T ° 2 I.5t 5.3

WNW 0 2 3 ° ° 5 ° ° S 3.7% 4.1

NW 0 0 2 0 0 0 0 0 2 1.5t 4.8

NNW 0 0 0 0 0 0 0 0 0.0w 0.0

Total

% Of
Total

0

0.0%

5 34 66 28 1 0 0 134

3.7%1 25.4%I '49.3%I 20.9% 0°0%1 0.0%

Average speed for this table (MPH): 9.4
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS D

Wind Speed
(MPH) ->

Sector

CALM 1.0 3.6
-3.5 1- 7.5

7.6 12.6 18.6 24.6
-12.5 -18.5 -24.5 -32.5

32.6 + Total V Of Avg.
Total Speed

N 0 5 13 11 2 3 01 0 34 4.01 8.5

NNE 0 7 19 9 1 0 01 0 36 4.31 5.9

NE 0 13 18 7 0 0 01 0 38 4.51 5.5

ENE 0 8 13 6 0 0 0_ 0 27 3.21r 5.2

B 0 12 20 11 0 01 01 0 43 5.11 5.9

ESE 0 10 20 43 6 01 0° 0 79 9.41 8.3

SE 0 4 44 61 38 01 01 0 147 17.51 9.8

SSE 0 2 50 114 66 0 01 0 232 27.61 10.3

S 0 1 25 88 26 11 0 0 141 16.8% 10.2

SSW 0 0 5 13 1 - t 0 0 19 2.3% 8.4

SW 0 0 1 6 0 0' 0 0 7 0.81 9.3

WSW 0 0 2 0 0 0- 0 0 2 0.21 6.1

W 0 2 1 1 0 0 ° 4 0.51 4.5

WNW 0 3 2 0 0 01 0 0 5 0.61 4.2

NW 0 2 6 0 6 0 Oj 0 0 8 1.01 4.5

NNW 0 1 2 5 0 o 0 0 18 2.1 9.8

0~~ 37!4

J

Total

t Of
Total

0 70 245 375 146
0 1 0

0.5% 0.0%I 0.0%

840

0.0% 8.3% 29.2% - 44.6% 17.4%

Average speed for this table (MPH): 8.9
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Joint Frequency Table

STABILTY CLASS E

1-7.5 24.6 32.6 +
Wind Speed
(MPH) a>

Sector -

.CALM 1.05 3.6-
- 3.5 -7.5

7.6
.12.5

12.6 18.6
- 18.5 -24.5

24.6
-32.5

32.6 + Total % Of Avg.
Total Speed

N 0 3 8 1 2 0 0 0 14 4.5% 6.5

NNE 0 1 11 1 0 ° 0 0 13 4.2% 5.1

NE 0 2 9 1 0 0 0 0 12 3.9% 5.5

ENE 0 1 11 1 0 0 0 0 13 4.2% 5.3

E 0 0 7 0 0 0' 0 0 7 2.3% 5.0

ESE 0 2 19 9 1 01 0i 0 31 10.0% 6.7

SE 0 4 41{ 16 3 0 0' 0 64 20.6% 6.6

SSE 0 2 271 37 8 1 0, 0 75 24.1% 8.5

S 0 2 ill 12 1 0' 0i 0 26 8.4% 7.6

SSW 0 0 9 4 0 0 0i 0 13 4.2% 6.3

SW 0 1 10 2 0 0' 0; 0 13 4.2% 6.4

WSW 0 0 1 0 0 0' 0' 0 1 0.3% 6.2

W 0 2 21 0 0 0 01 0 4 1.3% 3.6

WNW 0 1 :| 0 0 0 0 0 2 0.6% 5.2

NW 0 1 21 1 0 0o' 4 1.3% 5.6

NNW 0 1 8| 8 2 0 0 0 19 6.1% 7.8

Total

% Of
Total

0

0.0%

23

7.4%

177

56.9%

93

29.9%

17 1 0

0.0%

0 311

5.5% 0.3% . 0.0%

Average speed for this table (MPH): 7.0
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS F

Wind Speed
(MPH) ->

Sector

CALM 1.0 3.8 7.6 B 12.B6 18.5 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

32.6 + Total % Of Avg.
Total Speed

N | ° ° 61 1 0 0 0 0 7 6.3% 5.9

NNBE | 0 21 31 3 0 0 0 0 8 7.2% 6.1

NE | 0 21 31 0 0 0 0 0 5 4.5% 4.3

ENE 0 3 3 1 0 0 0 0 0 4 3.6" 3.5

0 1i '° 3 0 0 0 0 0 13 11.7% 3.2

ESE | 01 121 10 0 0 0 0 0 22 19.8% 3.5

SE 0 11 19 0 0 0 0 0 30 27.0% 4.1

SSE 0o 21 5 4 0 0 0 0 11 9.9% 6.1

S 01 01 0 0 0 0 0 0 0 0.0% 0.0

SSW 01 01 1 0 0 0 0 0 1 0.9% 6.1

sw I 0° ol 0 0 0 o 0 0 0 0% °.0
WSW 0° 01 1 0 0 0 0 0 1 0.9% 4.5

W 0j 1i 1 0 0 0 0 0 2 1.8% 3.9

WNW | 01 ° 0 0 0 0 0.0% 0.0

NW 01 0 1 ° ° ° ° ° 0 1 0.9% 3.0

NNW ! ° o 6 0 0 0 0 0 6 5.4% 5.0

, 598!

JU

Total

% Of
Total

0 44 59 8

7.2%

0 0 0 0 111

0.0%I 39.6% 53.2% 0.0% 0.0% 0.0%1 0.0%

Average speed for this table (MPH): 4.4
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Joint Frequency Tables

Joint Frequency Table

sTABILTY CLAss G

Wind Speed
(MPH) -*

Sector

CALM 1.0 3.6 1 7.6 12.6 18.6
-3.5 -7.5 -12.5 -18.5 -24.5

24.6
-32.5

32.6 + Total % Of Avg.
Total Speed

N 0 4 2 0 0 0 0 0 6 7.8% 2.9

NNE 0 2 4 0 0 0 0 0 6 7.8% 3.9

NE 0 12 4 0 0 0 0 0 16 20.8% 3.4

ENE 0 5 1 0 0 01 0 0 6 7.8% 3.3

E 0 8! 4 0 0 0 0 0 12 15.6% 3.3

ESE 0 71 3 0 0 0 0 0 10 13.0% 3.2

SE 0 8i 7 0 0 0 0 0 15 19.5% 3.5

SSE 0 0' 0 0 0 0 0 0 0 0.0% 0.0

S I 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 I 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 01 0 0 0 0 0 0 0 0 0.0% 0.0

WNW j 01 2 0 0 0 0 0 0 2 2.6% 2.0

NW j 0 0 0 0 0 0 0 0 0 0.0% 0.0

NNW | 0 4 0 0 0 0 0 0 4 5.2% 2.4

Total

% Of
Total

°l 52 25 0 0 0 0 0 77

0.0%1 67.5%1 32.5% 0.0% 0.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 3.3

9.19
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Joint Frequency Tables

Third Quarter 2003
Joint Frequency Tables
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Joint Frequency Tables

Joint Frequency Table

From : 07/01/2003 00:00 To 09/30/2003 23:00

ALL STABILITY CLASSES COMBINED

Wind Speed
(MPH) ->

Sector

CALM 1.0
-3.5

3.6
T7.5

7.6
-12.5

12.6
-18.5

18.6
-24.5

24.6 32.6 +
-3225

Total % Of Avg.
Total Speed

N 0 28 45 11 2 0  0i 0 86 3.9% 5.3

NNE 0 35 97 48 3 2 1 1 187 8.5% 6.5

NE 0 34 146 63 6 0 0 1 250 11.3% 6.4

ENE 0 43 72 42 6 0 0, 0 163 7.4% 6.0

E 0 32 72 28 1 11 0i 1 135 6.1% 6.1

ESE 0 37 73 37 18 3' 1 1 170 7.7% 7.4

SE 0 30 116 103 14 1j I| 0 265 12.0% 7.4

SSE 0 7 152 57 1 0i 0i 0 217 9.8% 6.6

is 0 4 93 174 1 01 0j 0 272 12.3% 8.1

SSW 1 0 1 97 93 2 0 0i 0 193 8.7% 7.7

SW 0 4 36 56 0 0 0! 0 96 4.3% 7.9

WSW 0 3 12 5 1 0 01 0 21 1.0% 7.0

W 0 5 17 2 0 0o 0o 0 24 1.1% 4.5

WNW 0 8 18 2 0 0 01 0 28 1.3% 4.5

NW 0 16 28 3 0 0 O 0 47 2 .1% 4.5

NNW 0 21 31 2 0 0i 00 54 2.4% 4.1

Total 0 308! 1105 726

% Of
Total

55

-2.5%

7 3 41 2208

0.0% 13.9%1 50.0%1: 32.9% 0.3%1 0.1% 0.2%

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 :

6.7

0

0
0

2208

2208
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Joint Frequency Table

STABILTY CLASS *A

Wind Speed
(MPH) .>

Sector

CALM 1.0 j 3.6 1 7.6 8 12.6 18.6 1 24.6
- 3.5 - 7.5 -12.5 -18.5 - 24.5 1 - 32.5

32.8 4- Total V Of Avg.
Total Speed

N 01 0 6 1 0 0 0 0 7 3.5% 5.2

_ 01 0a 31 0 0 0 0 0 3 1.5% 4.3

NE 0 0 0| 7 0 0 0 a 7 3.5% 9.8

ENE 01 I Il 3 ° ° ° ° 5 2.5% 8.2

Oj Oj 31 0 01 0 0 0 3 1.5% 5.7

ESE 0 1 31 3 1 0 0 0 8 4.0% 8.0

SE °| 0 4 10 0 0 0 0 14 7.0% 8.4

SSE | °| 1 8 5 0 0 0 0 14 7.0% 6.7

S 0 2 4 38 0 0 0 0 44 22.1 9.4

SSW 0 0 11 40 0 0 0 0 51 25.6% 8.9

SW0 1 5 21 0 0 0 0 27 13.6% 8.9

WSW ° 0 0 2 0 0 0 0 2 1.0% 11.1

W 0 1 1 0 0 0 0 0 2 1.0% 4.5

WNW 0 0 2 2 0 0 0 0 4 2.0% 7.8

NW | 0 1 4 0 0 0 0 0 5 2.5 4.7

NNW } ! 1 2 0 0 0 0 0 3 1.5% 5.2

Total

% Of
Total

0 9 57 132 1

0.5%

0 0 0 199

0.0% 4.5%1 28.6% 66.3% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 8.3
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS B

Wind Speed
(MPH) -

Sector

CALM 1.0 3.6
-3.5 -7.5

7.6
-12.5

12.6 18.6
-18.5 -24.5

24.6
- 32.5

.

32.6 + Total % Of Avg.
Total Speed

N 0 0 0 0 0 0 0 0 0 0.0% 0.0

NNE 0 O 0i 2 0 0 0 0 0 2 1.9% 6.1

NE 0 ° 11 5 0 0 0 0 6 5.8% 9.4

ENE 0 0 2 5 2 0 0 0 9 8.7% 9.7

E 0| 0 1 4 0 0 0 0 5 4.9% 8.5

ESE | 0 I 0 3 4 0 0 0 8 7.8% 11.5

SE 01 0 4 10 0 0 0 0 14 13.6% 8.6

SSE 0' 0 4 4 0 0 0 0 B 7.8% 7.9

S 0i 0 5 15 0 0 0 0 20 19.4% 9.0

SSW _ _° 6 5 1 ° _ ° 12 11.7% 8.3

SW 0 0 2 6 0 0 0 0 8 7.8% 7.9

WSW I 1 0 0 01 0 2 1.9t 7.9

W 0 0 2 1 0 0 0i 0 3 2.9% 6.8

WNW 0 1 1 0 0 0 0 0 2 1.9% 3.3

NW 0 0 2 1 0 0 0 0 3 2.9 6.2

NNW | 0 0 1 0 0 Oj 0 1 1.0% 8.0

Total

% Of
Total

01 2

0.0% 1.9%:

33 61 7 0 0 0 103

32.0% 59.2% 6.8% 0.0% 0.0% I0.0%

Average speed for this table' (MPH): 8.6
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Joint Frequency Tables

Jt
Joint Frequency Table

STABILTY CLASS C

Wind Speed
(MPH) ->

Sector

CALM 1.0 1 3.6 17.. 5 1Z.5 18.6 1 24.8
-3.5 -7.5 -12.5 -18.5 -24.5 1 - 3Z5

32.6 + Total % Of Avg.
Total Speed

N 0 0 4 0 0 0 0 0 4 2.4% 5.6

NNE 0 0 3 3 0 0 0 0 6 3.6% 7.6

NE 0 0 8 1i 3 0 0 1 23 13.8% 10.8

ENE 0 2 3 5 2 3 0 0° 12 7.28 7.4

B 0 0 5 1 0 0 0 0° 6 3.6% 6.4

ESE 0 0 6 5 1 0 0| 0 12 7.2% 8.3

SE 0 0 2 21 7 0 0° 0 30 18.0% 11.1

SSE 0 0 4 13 1 0 °| 0 18 10.8% 8.9

S 0 1 7 14 0 0 Of Of 22 13.2% 7.8

SSW 0 0 8 4 0 0 01 01 12 7.2% 7.4

SW 0 0 4 4 0 0 0 O 8 4.8 7.6

WSW 0 0 3 1 0 0 Of 0 4 2.4 7.6

W 0 0 1 0 0 0 01 0 1 0.6 4.9

WNW 0 1 1 0 0 0| 0 0 2 1.2u 4.2

NW 0 0 4 0 0 0 0 0 4 2.4 4.9

NNW 0 0 3 01 01 0 01 01 3 1.8% 5.0

Total

% Of
Total

0 4 661 821 14 0 0 1 167

0.0% 2.4%1 39.5%1 49.1% 8.4% 0.0% 0.0% 0.6%

Average speed for this table (MPH): 8.6
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Joint Frequency Tables

Joint Frequency:Table

STABILTY mCAss D

Wind Speed
(MPH) .>

-Sector

CALM 1.0 1 3.6 1 7.6 1 12.6 18.6
- 3.5 - 7.5 -12.5 -18.5 -24.5

24.6 3
- 32.5

32.6 + Total % Of Avg.

Total Speed

N 0 2 8 1 0 0 0' 0 11 1.9% 5.6

NNE 0 3 22 16 1 0; 0 07 42 7.4% 7.1

NE 0 2 29 23 3 °i 0 0 .57 10.1% 7.6

ENE 01 5 19 18 2 0 0 o7 44 7.8% 7.2

E [ 01 6 12 18 1 1I 0[ 1 39 6.9% 8.6

ESE 0 6 24 16 7 2j I I 57 10.1% 9.3

SE 10 3 30 49 5 0 1 0 88 15.5% 8.6

SSE 0 1 27 21 0 0 0 0 49 8.7% 7.5

S 0 0 15 62 0 0i 01 0 77 13.6% 8.6

SSW 0 0 17 17 0 0o Oj 0 34 6.0% 7.5

SW 0 2 7 8 0 01 0j 0 17 3.0% 7.0

WSW 0 1 5 1 1 01 0j 0 8 1.4% 6.8

W 0 2 5 1 0 01 01 0 8 1.4% 4.3

WNW 0 3 8 0 0 0 0! 0 11 1.9% 4.1

NW 0 3 11 1 0 0 0j 0 15 2.7% 5.0

NNW 0 3 6 0 0 0 0 0 O 9 1.6% 4.6

Total

% Of
Total

0 42 245

43.3%

252 20 3

0.5%

212 02

0.4%

566

0.0% 7.4% 44.5% ! 3.5% 0.4%

Average speed for this table(MPH): 7.8
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Joint Frequency Table

STABILTY CLASS E

Wind Speed
(MPH) -

Sector

CALM CAM 1.0 3.8 7.6 1 12.68 18.6 1 24.6
- 3.5 - 7.5 - 12.5 .18.5 -24.5 1 - 32.5

32.6 + Total % Of Avg.
Total Speed

N 0 7 10 7 2 0 0 0 26 4.1% 6.8

NNE 0 i 23 19 2 2 1 1 57 9.0% 8.3

NE 01 5 38 16 0 0 Of 0 59 9.4% 6.3

ENE 0 3j 26 10 0 01 o 0 39 6.2% 6.0

3 0 5 22 4 0 0 0 0 31 4.9% 5.8

ESE 0 2 22 9 5 1 0 0 39 6.2% 7.9

SE 0 2 38 12 2 1 0 0 55 8.7% 7.1

SSE 0 0 55 13 0 0 0 0 68 10.8* 6.5

S 0 1 58 45 1 0 0 0 105 16.6V 7.2

SSW 0 0 55 27 1 Of 0 0 83 13.2% 7.1

SW 0 0 18 17 0 0] 0 0 35 5.5% 7.9

WSW Of 1 3 0 0 Ol 0 0 4 0.6% 5.5

W 01 0 4 0 0 ° 0 0 4 0.6% 4.7

WNW 0 1 4 0 0 0 0 0 5 0.8% 4.7

NW 0 3 2 1 0 0 0 0 6 1.0% 4.5

NNW 0 5 9 1 0 0 0 0 15 2.4% 4.2

Total

% Of
Total

0 44 387 181 13 4 1 1 631

0.0% 7.0%1 61.3%1 28.7% 2.1% 0.6% 0.2% 0.2%

Average speed for this table (MPH): 6.9
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Joint Frequency Tables

Joint Frequency Table

STABILTY-CLASS F

Wind Speed
(MPH) *>

Sector

CALM I 10
i -3.5

3.6 7.6 12.6 18.6
- 7.5 -; 12. ~- 18.5 - 24.5

24.6
- 32.5

32.6 *+ Total % Of Avg.
Total Speed

N 01 10 9 2 0 0 0 0 21 6.4% 4.5

NNE | 01 7 201 7 0 0 0 0 34 10.4% 5.6

NE | Ol 6 3 0 1 0 0 0 0 37 11.3% 4.9

ENE 0i 13 15 1 0 0 0 0 29 8.9% 4.1

E j 0 9 241 1 0 0 0 0 34 10.4% 4.7

ESE 0 17 141 1 0 0 0 0 32 9.8% 3.6

SE 0 15 31 1 0 0 0 0 47 14.4% 4.2

SSE 0 5 51 1 0 0 0 0 57 17.4% 5.1

S 0 0 4 0 0 0 0 0 4 1.2% 5.1

'SSW 0 1 0 0 0 0 0 0 1 0.3% 2.5

SW 0 1 0 0 0 0 0 0 1 0.3% 2.3

WSW 0 1 0 0 0 0 0 0 1 0.3% 2.2

W 0 21 3 0 0 0 0 0 5 1.5% 3.5

WNW 0 1 2 0 0 0 0 0 3 0.9% 3.3

NW 0 6i 2 0 0 0 0 0 8 2.4% 3.5

NNW 0 81 5 0 0 0 0 0 13 4.0% 3.4

Total

% Of
Total

0

0.0%

102 210 15 0 0 0

0.0%

ol 327

31.2% 64.2%1 * ! 4.6%1 0.0% 0.0% 0.0%

Average speed for this table (MPH): 4.5
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Joint Frequency Tables

J f
Joint Frequency Table

STABILTY CA8ss G

Wind Speed
(MPH) ->

Sector

CALM 1.0 1 3.6 7.6 I 12.6 1 18.6 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

32.6 + Total t Of Avg.
Total Speed

N 0 9 8 0 0 0 0 0 17 7.9% 3.5

NNE 0 16 24 3 0 0 0 0 43 20.0% 4.4

NB 0 21 40 0 0 0 0 01 61 2B.4% 4.0

ENE 0 19 6 0 0 0 0 01 25 11.6% 3.4

E 0 12 5 0 0 0 0 0j 17 7.9% 3.2

ESE 0 10 4 0 0 0 0 0 14 6.5% 3.0

SE 0 10 7 0 0 0 0 0 17 7.9% 3.4

SSE 0 0 3 0 0 0 0 0 3 1.4% 4.9

S 0 0 0 0 0 0 0 0 0 0.0% 0.0

SSW 0 0 0 0 0 0 01 0 0 0.0% 0.0

SW 00 0 0 0 0 0 0 0 0.0% 0.0

WSW 0 0 0 0 0 0 0° 0 0 0.0t 0.0

W 0 0 1 0 ° ° _ ° 1 0.St 3.8

WNW 0 1 0 0 0 0 01 0 1 0.5 1.8

NW | 0 3 3 0 ° ° °| ° 6 2.8S 3.5

NNW 0 4 61 0 0 0 10 4.7S 3.6

Total

S Of
Total

0 105 107 3 0 0 0 0 215

0.0%1 48.8%1 49.8%1 1.4% 0.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 3.8
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Joint Frequency Tables

Joint Frequency Table

From : 10/01/2003 00:00 To : 12/31/2003 23:00

ALL STABILITY CLASSES COMBINED

WAnd Speed
(MPH) -

Sector

CALM 1.0 3.6 7.6
-3.5 -67. -12.5

12.6
- 18.5

18.6 2.6
- 24.5 - 32.5

32.6 + Total % Of Avg.
Total Speed

_ 1 16 50 62 40 5 0 0 174 7.9% 9.4

NNE 0 34 86 76 4 01 0 0 200 9.1% 6.6

NE 0 40 102 63 4 01 0 0 209 9.5% 6.4

ENE 0 29 70 23 12 0o 0 0 134 6.1% 6.4

B 1 16 82 71 13 01 0 0 183 8.3% 7.6

ESE 0 15 59 59 44 2j 0 0 179 8.1% 9.1

SE 1 9 81 100 13 01 0 0 204 9.2% 8.3

SSE [ 0 2 63  91 41 0 0 0 197 8.9% 9.7

S 0 2 61 111 50 0 0 0 224 10.1% 9.9

SSW 0 2 32 25 1 0 0 0 60 2.7% 7.4

SW [ 0 2 11 22 3 0 0 0 38 1.7% 8.6

WSW 0 3 71 12 6 0 0 0 28 1.3% 9.1

W 0 4 25] 5 3 0 0 0 37 1.71 6.6

WNW 0 18 331 11 5 0 01 0 67 3.01 6.1

NW 1 17 291 25 14 1 0 0 87 3.91 7.8

NNW 0 18 601 45 7 01 0 187 8.51 9.5

Total 4

% Of
Total

227

10.3%

851 813 298 15 0 0o 2208

0.2% 38.5% 36.8% 13.5% 10.7% 0.0%1 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 :

8.2
0

4

0

2208
2208
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS A

Wind Speed
(MPH) .>.

- Sector

CALM 0 . 3.6 ' 7.6 112.6 118.6
- 3.5 - 7.5 - 12.5 - 18.5 - 24.5

24.6
-32.5

32.6 + Total % Of Avg.
Total .Speed

N 0 0 2 14 6 | 0 0 23 13.6% 11.4

NNE 0o ° | 1 9 0 0 0 0 10 5.9% 8.9

NE 01 0o 2 6 1 01 0 0 9 5.3% 9.4

ENE 0 0° 0 0 6 0 0 0 6 3.6% 14.0

E 0 0' 0 2 0 0 0 0 2 1.2% 11.9

ESE 0 0! 0 5 8 0 0 0 13 7.7% 13.2

SE 0 0 0 4 2 0 0 0 6 3.6% 11.6

SSE 0 0 0 7 2 0 0 0 9 5.3% 11.2

S 0 0 1 21 16 0 0 0 38 22.5% 12.4

SSW 0 0 1 3 0 0 0 0 4 2.4% 8.1

SW 0 0i 0 2 0 0 0 0 2 1.2% 10.3

WSW 0 01 0 6 0 0 0 0 6 3.6% 9.1

W 0 0 1 1 0 0 0 0 2 1.2% 8.9

WNW 0 0 5 3 0 0 0 0 8 4.7% 7.4

NW 0 0; 0 1 4 1 0 0 6 3.6% 14.1

NNW 2 11 10 2 0 0 25 14.8% 12.8

Total

% Of
Total

0 0 15 95 55 4 0

0.0%

0 169

0.0% 0.0% 8.9% 56.2% 32.5% 2.4% 0.0%

Average speed for this table (MPH): 11.5

9-31



I I

RADllBACllVP Fm lilENT RRT PARR RT PORT 1-1
I a rrU"- a - SVUJ LVjZiflAfl IJA

Joint Frequency Tables

J,
Joint Frequency Table

STABILTY cLAss B

Wind Speed
(MPH) ->

Sector

CALM 1.0 13.6 1 7. 1
- 3.5 - 7.5 - 1Z5

12.6
-18.5

18.65 24.6
- 24.5 - 32.5

32.6 + Total % Of Avg.
Total Speed

N 1 0| 0 2 2 2 1 0 0 7 4.9% 11.9

NNE 0 ° ° 1 3 0 0 0 0 4 2.8% 8.0

NB E 0 01 3 7 1 0 0 0 11 7.6% 9.3

ENE 0j 0 0 2 3 0 0 0 5 3.5% 13.0

E 0| 0 4 7 2 0 0 0 13 9.0% 9.8

ESE | Ill0 2 10 12 0 0 0 24 16.7% 11.9

SE | 0 0 1 13 4 0 0 0 18 12.5% 11.4

SSE | 0 0 0 4 4 0 0 0 8 5.6% 13.0

S 0 0 7 14 6 0 0 0 27 18.8% 10.3

SSW j 0 0 3 2 0 0 0 0 5 3.5% 6.9

SW 0 0 2 0 0 0 0 0 2 1.4% 6.3

WSWj 01 0 0 0 0 0 0 0 0.0% 0. 0

W _ __ ° 1 0 0 0 0 1 0.7% 10.1

WNW j 0| 0 5 0 1 0 0 0 6 4.2V 7.2

NW 0 0 1 1 0 0 0 3 2.1% 10.7

NNW | 0 0 4 3 30 0l 0 6.9% 13.8

Total

% Of
Total

0 0 31 70 39 4 ol 0 144

0.0% 0.0%I 21.5%1 48.6%I 27.1% 2.8% 0°0%1 0.0%

Average speed for this table (MPH): 10.8
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS C

Wind Speed
(MPH) .

Sector

CALM 1.0
-3.5

3.6
-7.5

7.6 12.6
-12.5 -18.5

18.6
-24.5

24.6
-32.5

32.6 + Total % Of -Avg.
Total Speed

N00 0 2 0 3 0 0 01 5 3.9% 11.6

NNE 0 0 2 3 1 0 0 01 6 4.7% 9.7

NE 0 2 3 9 1 0 01 01 15 11.6% 8.1

ENE | 01  0 3 6 1 0 0° 01 10 7.8% 9.3

E 0i 1 3 5 0 0 0i 0i 9 7.0% 8.3

ESE ! o 2 5 8 0 0° 01 15 11.6% 12.3

SE ! 0° 1 0 13 0 0 0i °! 14 10.9% 10.1

SSE ! 0 0 0 6 5 0 0° 01 11 8.5% 13.0

S 0 0 4 11. 4 0 0' 01 19 14.7% 10.2

SSW 01 0 2 1 0 0 0 0' 3 2.3% 6.7

SW | 0 0 2 1 1 0 01 Oj 4 3.1 8.2

WSW 0 0 ° 1 0 3j 01 1 0.8% 8.7

W l 0 0 2 0 2 0 0 0 4 3.1% 10.3

WNW 0 0 0 0 1 0 j 0° 1 0.8% 16.4

NW 0 0 1 1 1 0 0 3 2.3% 10.8

NNW 01 03 0 9 7.0 10.5

Total

% Of
Total

0 4 29 66 29 1 0

0.0%

0 129

0.0% 3.1% 22.5% 51.2% 22.5% 0.8% 0.0%

Average speed for this table (MPH): 10.2
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Joint Frequency Tables

J,
Joint Frequency Table

STABILTY cLAss D

Wind Speed
(MPH) -@

Sector

CALM 1.0 1 3.6 1 7.85 12.6 18.6
-3.5 -7.5 -12.5 -18.5 -24.5

24.6
-32.5

32.6 + Total % Of Avg.
Total Speed

N 0 4 5 14 17 1] 0 0 41 9.4% 10.9

NNE 0 4 14 23 3 01 0 0 44 10.11 8.3

NE 0 0 9 15 1 0 0 0 25 5.7V 8.7

ENE 0 0 9 9 2 0C 0 0 20 4.6S 8.5

E 1 0 8 17 11 Of 0 0 37 8.5% 10.5

ESE 0 2 6 18 14 2 0 0 42 9.6% 11.2

SE 0 0 8 26 4 0 0 0 38 8.7% 9.9

SSE 0 0 7 28 19 0O 0 0 54 12.41 11.5

S 0 1 4 30 11 Of 0 0 46 10.51 10.9

SSW 0 0 1 6 0 0° 0 0 7 1.6% 9.4

SW 0 0 0 3 1 Of 0 0 4 0.9% 10.1

WSW 0 0 1 0 4 Of 0 0 5 1.11 14.3

W 0 1 3 0 1 0 0° 0 5 1.11 7.1

WNW 0 3 3 3 3 01 0 0 12 2.71 8.5

NW 0 2 10 4 3 0 01 0 19 4.3% 7.4

NNW 0 3 7 11 16 1 0° 0 38 8.7% 10.9

Total

% Of
Total

I 20 95 207

47.4%

110

25.2%

4

0.9% 0.0%I 0.0%

1 437

0.2%1 4.6%1 21.7%

Average speed for this table (MPH):

Total number of CALMs:

10.1

1
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS E

Wind Speed
(MPH) -

Sector

CALM 1.05 3.6
-3.5 -7.5

7.6
.-12.5

12.6
-18.5

18.6 24.6
-24.5 -32.5

32.6 + Total %'of Avg.
Total Speed

0 2' 141 32 12 2 0 0 62 8.9% 10.1

NNE 0 1 221 21 0 0 0o 0 44 6.3% 7.1

NE 0 1 25 24 0 0 0. 0 50 7.2% 7.7

ENE 0 21 191 5 0 0 01 0 26 3.7% 6.2

E 0 1 29] 40 0 0 0 0 70 10.0% 7.8

ESE 0 1 26 21 2 0 0' 0 50 7.2% 7.4

SE I 1 37 43 3 0 0. 0 85 12.2% 8.1

SSE 0 1 24 41 11 0 0 0 77 11.0% 9.2

S 0 1 28 33 13 0 0; 0 75 10.7% 8.9

SSW 0 0 20 12 1 0 05 0 33 4.7% 7.6

SW 0 1 5 16 I 0 0! 0 23 3.3% 9.1

WSW I 0 0 2 5 2 0 0 0 9 1.3% 9.7

W I 0 1 5 ° ° o! 0 7 1.0%V 5.9

WNW 0 1 3 5 0 0 0 9 1.3% 7.3

NW I I 3 4 19 2.7% 8.9

NNW I 0 5 18 22 1 - 0 0 0 60 8.6% 9.4
I _ _ _ _ _!

Total

% Of
Total

2

0.3%

22 281 327 65

9.3%

2 0

0.0%

699

'3.1%1 40.2%1 46.8%

Average speed for this table (MPH):
Total number of CALMs:

8.4

2
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Joint Frequency Tables

Joint Frequency Table

STABILTY CLASS F

.

Wind Speed
(MPH) -

Sector

CALM 1.0
--3.5

3.6
- 7.5

7.6
-12Z5

12.6
-18.5

18.6 1 .24.6
-24.5 -32.5

32.6 + Total V Of Avg.
Total Speed

N 1 Oj i 5 0 0 0 0 0 6 2.2% 5.2
-!---, _ _-

NNE 01 5 71 12 0 0 0 0 24 8.8% 6.4

NE ! °l 10 15 2 0 0 O 0 27 9.9V 5.0

ENE ! Oi 4 21 0 0 0 0° 0 25 9.2% 4.9

E I 0O 4 20 0 0 0 0 0 24 8.8% 5.1

ESE 0 5 12 0 0 0 0 0 17 6.2% 4.2

S" 01 5 27 1 0 0 0 0 33 12.1% 5.0

01 0 28 3 0 0 0 0 31 11.4% 6.2

s 0o 0 14 2 0 0 0 0 16 5.9% 5.8

SSW Oj 1 4 1 0 0 0 0 6 2.2% 5.3

SW 0 1 1 0 0 0 0 0 2 0.7% 3.7

WSW I 01 2 2 0 0 0 0 0 4 1.5% 4.6

W _ _ O 1 7 2 0 0 0 0 10 3.7% 5.6

WNW 0 3 5 O O O O 0 8 2.9% 4.9

NW 0 4 4 0 0 0 0 17 6.2% 7.2

NNW 0 2 16 5 0 0 0 0 23 8.4% 6.4

0 0
Total

V Of
Total

0 48 188 37

0.0%

0 0 01 273

0.O%1 17.6%1 68.9%1 13.6% 0.0%I 0.0% 0.0%

Average speed for this table (MPH): 5.5
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Joint Frequency Tables

Joint Frequency Table

STABILTY cLAss G

Avg.
Speed

4.2

-

4.6

4.0

3.8

3.9

3.8

4.4

5.8

4.1

2.7

3.6

4.7

5.1

3.7

4.7

-

4.5

Average speed for this table (MPH):

Total number of CALMs :

4.2

1
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Joint Frequency Tables

J

First Quarter 2003
Batch Releases

Joint Frequency Tables
From:
From:
From:

02/22/2003 19:00
02/26/2003 22:00
03/25/2003 10:00

To: 02/23noo3 00:00
To: 02/27/2003 07:00
To: 03/31/2003 23:00
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 01/01/2003 00:00 To : 03/31/2003 23:00

ALL STABILITY CLASSES COMBINED

% of
Total

Avg.
Speed

33 19.2% 14.2

7 4.1% 8.1

2 1.2% 7.8

3 1.7% 4.0

4.7% 4.5

5 2.9% 5.9

2 1.2% 8.2

22 12.8% 11.0

22 12.8% 10.7

14 8.1% 10.1

6 3.5% 12.0

1 0.6% 2.1

1 0.6% 4.3

1 0.6% 4.4

14 8.1% 6.8

31 18.0% 10.9

Average speed for this table (MPH): 10.3

Hours in above table with variable direction : 0
Total number of CALMs : 0

Total number of Invalid hours : 0

Total number of Valid hours : 172

Total number of hours for period : 172
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Joint Frequency Tables

J

Joint Frequency Table - Batch Release Hours

STABILTY CLASS A

Wind Speed
(MPH) .>

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N o a o° 1 4 0 0 0 5 16.7% 15.6
0 OF 0 0 00% 0.

NNE 0| o 0 0 0 0 0 0 0 0.0% 0.0

NE - o! 0o 0 0 0 0 0 0 0 o.o% 0.0
ENB 0 o! 0 0 0 0 0 0 o .o% 0.0

O_ O. . .O 0

ESE O 0' 0 0 0 0 0 0 0 0 0.0% 0.0

SE ol a: O 0 0 0 0 0 0 0.0% 0.0

SSE 0 0 0 2 0 0 0 2 6.7% 15.2

S 0 o 0l 0 1 8 0 0 0 9 30.0t 13.4

SSW Ot 01 0 0 4 0 0 0 4 13.3% 14.7

SW T 0, Oj 0 2 2 0 0 0 4 13.3% 12.9

WSW 01 O! 0 0 0 0 0 01 0 O .O% 0.0

W j 0i 0 0 0 0 0 0 0 0.0% 0.0

WNW | 0o 0o o o o o o o 0.0% 0.0
NW jO o o 1 0 0 0 0 0 1 3.3% 6.4

NNW !_ 0° ° ° 5 0 5 16.7% 9.1

Total

V Of

0 0 1 9 20 0 0 0 30

0.0%1 0.0% 3.3% 30.0% 66.7% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 13.0
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Joint Frequency Tables

'Joint Frequency Table'- Batch Release Hours

STABILTY CAss B

Wind Speed
(MPH),->

Sector i

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
- 7.5

(4)
7.65
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
- 32.5

(8)
32.6 + Total % of Avg.

Total Speed

N | 0o 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 ! o' 01 0 0 0 0 0 0 0.0% 0.0

ENE 0 0o 0 0 0 0 0 0 0 0.0% 0.0

ENE 0 01 0 0 0 0 0 0 0 0.0% 0.0

SE oi 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

SSE ! 01 0 0 0 0 0 0 0 0 O.O0 0.0
SS Oj 0 0 0 0 0 0 0 0 0.0% 0.0

SSW 0i 0 0 0 1 0 0 0 1 25.0% 13.0

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

WSW j O O O ' O ' O 0 0.0% 0.0

W 0 0 0 0 0 0 0 0 0 o.o% 0.0

WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0

NW 0 0 0 1 0 0 0 0 1 25.0% 8.1

NNW 0 0 0 1 1 0 0 0 2 50.0% 14.8

Total

% Of
Total

0

0.0%

0 0 2 2 0 0 0 4

0.0% 0.0% S0.0% f 50.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 12.7
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Joint Frequency Tables

J,

Joint Frequency Table - Batch Release Hours

STABILTY CLASS C

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.B
-12.5

(5) (6)
1Z6 18.6
-18.5 - 24.5

(7) (8)
24.6 j 32.6 +
-32.5

Total v Of Avg.
Total Speed

N | o 0 o0 0o 1 0 0| 01 01 1 14.3% 10.9

NNE 01 0 1 0 01 ol o! 1 14.3% 8.3

NE 0 | 01 0 0 O° 01 01 0 0.0% 0.0

ENE | 0 o o 0 of o! of 0 0.0 % 0.0
_ _ _ _ 0 0 0 _ _ _ 0 _ _ _ _ _ _ _ _ _ __t0 .

ESE 0 0 0 0 o of 01 01 0 0.0% 0.0

SE f 10 0 0 0 01 01 0 0 0.0% 0.0

SSE T 0 0 0 1 0 ° o1 ° 1 14.3% 11.2

S 01 0 0 0 1 0 o! o 1 14.31 13.5

SSW f 01 0 0 0 0 0 Of o 0 0.0% 0. 0

SW _ 0 0 0 1 0 1 14.3* 10.1

WSW O O O O 0 0 O O 0 0 o.ow 0.0

W O____ o O O 0 0 0.0% 0.0

WNW 1 0 0 0 0 0 0 O0 0 0%t 0.0

NW ! 0 0 0 0 °j ° o 0 o.ow 0.0

NNW | 0 0 0 2 0 0 01 0 2 28.6% 11.7

0 0 0 6 I 0

% Of
Total

0° 0

0.0%I 0.0%

7

0.0% . 0.0% 0.0%I 85.7%1 14.3% 0.0%

Average speed for this table (MPH): 11.0
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Joint Frequency Tables

II C

,STAiIILTY CIASS D

Wind Speed
(MPH) -

. Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7) 1 (8)
24.6 132.6 +
-325 1

Avg.
Speed

N 0 0 1 191 O1 0 0 21 39.6% 15.7

NNE 0 0 0 0 0° o: 01 0 0.0% 0.0

E 10 0 0 0 o{ oj0 0 0. 0% 0. 0
ENE | O O O O O 0 o 0 0.0% 0.0

E | °___ 2 O O 0_ O' ol 2 3.8% 6.2

ESE ° ° 4 0 0° ' 0 o 4 7-5% 6.8

SE 0 0] 0 2 0 0 0 o 2 3.8% 8.2

SSE 0 0| 0 2 1 O O 0 3 5.7% 11.8

'S ° ° 0 0 0 0 0 0 0 0.0% 0.0

SSW O 0 0 1 0 0 0 0 1 1.9% 11.1

SW 0 0 0 0 0 0. O. 0 0 0.0% 0.0

WSW 0 0 0 0 0 0 0 00.0

W 0 0 0 0 0 0 0' 0 0 0. 0% 0. 0

WNW0 0 0 0 0 OO 01 0 0 o.oV o.0

NW 0 0 1 2 0 0 0o 0° 3 5.7% 8.8

0NW O 0 4 7 4 21 0& 0 17 32.1% 11.2

0

0.0%

0 12 15 24

.45.3%

2

I
01 0

%I 0.0%

53

0.0%1 22.6%1 28.3% 3.8%' 0.0

Average speed for this table (MPH): 12.2
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Joint Frequency Tables

J,
Joint Frequency Table - Batch Release Hours

STABILTY CLASS F

Wind Speed
(MPH) -@

Sector

(1)
CALM

(2) (3) (4) (5) (6) (7)
1.0 3.6 7.6 12.6 18.6 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N 1 0| Oa 41 0 2 0 0 0 6 12.0 8.2

NNE 01 0 I1 2 1 0 0 0 4 8.0% 9.8

NE 01 o I I 1 0 0 0 0 2 4.0% 7.8

ENE O_1OO 1 2.0 4.9

00 0 0 0 0 2 4.0% 4.6

ESE [ 0 0 oF 0 0 0 0 0 0 o.o0 0.0

S 0 0 01 0 0 0 0 0 0 0.0% 0.0

SSE 0 0 OF 5 6 0 0 0 11 22.0% 12.7

S 0 0 41 7 0 0 01 0 11 22.0% 8.5

SSW - 0 0 41 2 0 0 0 0 6 12.0% 7.6

SW 0 0 [ oj 1 0 0 0 1 2.0% 10.4

WSW I 0 0 0 0 0 0 0 0 0 0.0% 0.0

W 0 0 1 0 0 0 0 0 1 2.0% 4.3

WNW j o ° ° ° ° ° a 0 0.0-% 0.0

NW 0 0 1 0 0 0 0 0 2.0t 6.1

NNW __0 0 1 1 2 0 0 0 4 8.0% 10.4

Total

t Of

0 1 191 191 II 0 0 0 50

0.0% 2.0%1 38.0%1 38.0%1 22.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 9.2
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Joint Frequency Tables

Joint Frequency Table --Batch Release Hours.

STABILTY CLASS F

Wind Speed
(MPH) >

' Sector

(1)
CALM

(2)
1.0 '
-3.5

(3) (4)
3.6 t 7.6
-7.5 -12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N O 0 0 0 0 0 0' 0 0 0.0% 0.0

NNE 0. 0 2 0 O 0 o0 0 2 14.3% 4.8

NE | O 0 0 0 0 0 0 £ 0 0.0% 0.0

ENE 0 0 0 0 0 0 0 - 1 7.1t 3.8

ES 0 O 0 O O 0 0 0 0.0% 0.0

SE 0 0 0 0 0 O O 0 0.0% 0-0

SSE 0| 0 1 0 0 0 0 O 1 7.1% 5.9

S 0 0 1 0 0 0 0 0 1 7.1% 6.7

SSW 0 0 0 0 0 0 2 14.3% 6.5

SW 01 01 0 0 0 0 0 0 0 0.0% 0.0

WSW 0 II 0 0 ° ° ° O O 1 7.1% 2.1

Wol !1 of o o o o 0 0.0% 0.0

0NW | | 0 0 0 0.0% 0.0

NW | o 1| 41 0 0 0 0 0 5 35.7% 5.9

NNW | oj °i Il 1 0 4 0 0 1 7.1% 7.9

Total

V Of

0 2 11

78.6%

I 0

- 0.0%

0

' 0.0%

0

0.0%

0

0.0%

14

0.0%1 14.3% ' 7.1%

Average speed for this table (MPH): 5.6
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Joint Frequency Tables

Ji

Joint Frequency Table - Batch Release Hours

STABILTY CLASS G

Wind Speed
(MPH) -

Sector

(1)
CALM

(2) (3) (4) (5) (6) (7) (8)
1.0 3.8 7.6 1Z6 18.6 24.6 32.6 +
-3.5 -7.5 -125 -18.5 -24.5 1 -32.5

Total % Of Avg.
Total Speed

N - 0 0 0 0 0 0 oO O ° 0 0.0% 0.0

NNE ! 0 0 0 0 0 0 0o 01 0 0.0% 0.0

NE [ 0 0 0 0 0 0 oj 01 0 0.0% 0.0

ENE |1 0 1 0 01 1 7.1% 3.3

B 0 2 2 0 0 0 o _ 0i 4 28.6% 3.5

ESE 0 1 0 0 0 0 oi ol 1 7.1% 2.3

SE ! 0 0 0 0 0 0 0!i 0 0 0.0% 0.0

SSE 0 1 3 0 0 0 0o a 4 28.6% 5.0

S 0 0 0 0 0 0 0 °i 0 0.0% 0.0

ssW 0 0 0 0 0 0 0 oo - o.ot 0.0
SW j 0 0 0 0 0 0 O 01 0 0.0% 0.0

WSW -t o o o o - 01 0 0. 0%o 0.0
w i o o o o o 0 01 0 0.0 % 0.0

WNW { _ 0 1 O O ° : 1 7.1: 4.4

NW 0 ° 3 0 0 0 0 01 03 21.4% 6.2

NNW | O O O O O O 0| 0 O.Ot1 0.0

0 5 9 0 0 0

% Of

ool 0

00 0.0%

14

0.0%I 35.7%1 64.3% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 4.5
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Joint Frequency Table

Second Quarter 2003
. Batch Releases

Joint Frequency Tables
The Unit I supplemental purge was opeiated essentially continuously during the second quarter (2002
hours out of 2184 total hours) in support of IREIl and the bottom mounted instrumentation forced outages.
Although use of the supplemental purge normally defines a batch release, its continuous use during the
second quarter renders the associated joint frequency tables virtually identical to the routine release joint
frequency tables. Hence, not batch release joint frequency tables are reproduced in this section.
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Third Quarter 2003
* Batch Releases

Joint Frequency Tables
The Unit I supplemental purge was operated essentially continuously from 07/01/2003 00:00 to 08/07/2003
08:00 (744 hours out of 897 total hours) in support of the bottom mounted instrumentation forced outage.

948



I.II- BAPIOACIMV EFFL ENTL AS3PORT
-- , . .. S -

2If)1 Cnl TrrTT'MACRP 1DnlT:&
bII1E P cnirru TcA y

Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From :!07/01/2003 00:00 To : 09/30/2003.23:00

ALL STABILITY CLASSES COMBINED

(2) (6) (8)

1.0 
18.6 32.6 +

Wind Speed
(MPH) -P

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
- 7.5

(4)
7.6
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of

Total
Avg.
Speed

N 0 5 5 3 1 0 0 0 14 1.9% 5.9

NNE ° 5 18 3 3 2 1 1 33 4.4% 8.9

NE 4 10 5 0 0 1 20 2.7% 8.3

ENE 13 3 1 0 0i 0 24 3.2% 5.4

E 0° 9 9P 0 0 0 0 1 19 2.6% 6.6

ESE Oj 141 23j 10 6 3 1 1 58 7.8% 8.4

SE 0 9 30p 46 11 1 1 0 98 13.2% 8.7

SSE 0 3 731 21 1 0 0 0 98 13.2% 6.5

S 0 3 46 121 0 0 0 0 170 22.8% 8.4

SSW 0 0 51 58 0 0 0 0 109 14.7% 7.8

SW 0, 3 14 34 0 0 0 0 51 6.9% 8.2

WSW 0. 1 7 1 0 0 0 0 9 1.2% 6.1

W 01 3 6 1 0 0 0 0 10 1.3% 4.1

WNW 0 3| 2 0 0 0 0 0 5 0.7% 3.5

NW 0 81 7 0 0 0 01 0 15 2.0%t 3.9

NNW 0 8 3 0 0 0 0 0_ 11 1.5% 3.0

Total

% Of
Total

0 85

11.4%

317

42.6%

306

41.1%

23 6 3

0.4%

4

0.5%

744

0.0% 3.1% 0.8%

Average speed for this table (MPH):

Hours in above table with variable direction :

Total number of

Total number of

Total number of

Total number of

CALMs :

Invalid hours :

Valid hours :

hours for period :

7.6
* 0

0

0

845
845
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS A

Wind Speed
(MPH) -

Sector

(1)
CALM

(2) (3)
1.0 3.6
-3.5 -7.5

(4)
7.6
-12.5

(5) (6) (7)
12.6 18.6 24.6
- 18.5 - 24.5 - 32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N 01 0 3 0 0 0 ol o 3 3.1% 4.4

NNE 01 0 2 0 0 0 0 0 2 2.1% 4.5

NE 01 0o 0 0 0 0 0 a 0 0.0% 0.0
ENE 0 0 0_____ 1.0% 3.1

E 01 _ 0 0 0 0'0 0 O 0.0% 0.0

ESE 0 1 1 0 0 0 0 2 2.1% 5.1

SE 0 0 2 0 0 0 0 0o 2 2.1% 5.2

SSE 0 1 1 0 0 0 0 01 2 2.1% 3.9

S a] 2 1 28 0 0 0 01 31 32.0% 9.8

SSW a! 0 4 27 0 0 0 of 31 32.0% 9.3

SW 0 1 1 14 0 0 0 0 16 16.5% 9.1

WSW 0 0 0 0 0 0 01 0 O 0.0% 0.0
w 0 1 0 0 0 0 oj 0 1 1.0% 2.9

WNW j 0 0 0 0 0 0 0 0 0.0% 0.0
NW 0 1 4 0 0 0 0 0 5 5.2% 4.7

NNW 0- 1 0 0 0 0 0 0 1 1.0% 1.8

Total

% Of

0 9

9.3%

18 70 0 0 0 0

0.0%

97

0.0% 18.6% 72.2% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 8.4
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Joint Frequency Tables

Joint Frequency"Table - Batch Release Hours

STABILTY. cLASS B

r (8)Wind Speed
(MPH) >

Sector

(1)
CALM

(2) (3) (4) (5) (6) (7)
1.0 3.6 7.6 12.6 18.6 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

(8)
32.6+ Total % Of Avg.

Total Speed

O 0 0 0 0 00 0 O O 0.0% 0.0

NNE 0 0 0 0 0 0! 0 0 0 0.0% 0.0

NE 0 0 0 1 0 0 0 0 1 2.9% 12.5

ENE 0 0 0 2 0 0| 0: 01 2 5.7% 11.6

E 0 0 0 0 0 0] 0 01 0 0.0% 0.0

ESE 0 0 0 0 0 0 0 o! 0 0.0% 0.0

SE 0 I 2 0 0 0 0 ° 2 5.7% 5.9

SSE 0 00 1 2 0 0 0 01 3 8.6% 8.3

S 0 0o 0 14 0 0 0 o! 14 40.0% 10.1

SSW 0 0 2 4 0 0 0 01 6 17.1% 8.6

SW- 0 0j 1 4 0 0 0' o 5 14.3% 8.2
WSW I 0 01 4 01 0 0' 01 1 .% .

WSW 01 __ 0 0 0 0 o1 1 2.9% 9.6
W ' 01 0 O O O O O' O O 0.0% 0.0

WNW 0 0 0 0 0 0 1 2.9% 2.5

NW 01 0 0 0 0 0 0 0 0.0% 0.0

NNW | 01 0 0 0 0 0 0 0 0 0.0% 0.0

Total

% Of

0 I 6 28 0 0 010

00 0.0%

35

0.0% 2.9%! 17.1% '80.0%I 0.0% 0.0%

Average speed for this table (MPH): 9.1
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Joint Frequency Tables

J,
Joint Frequency Table - Batch Release Hours

STABILTY CLASS C

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
-11Z5

(5)
12.6
-18.5

!(6)
18.'6
-24.5

(7)
24.6
-32.5

P (8).
,32.6 + Total % Of Avg.

Total Speed

N a oF 0j 0 Oj Oj O 0 0 0.0% 0.°0

NNE °_ _ o a 1 of o °i o 2 3.2t 7.1

NE 0 of If 1 of | 01 1 3 4.8% 22.6

ENE _ o f o al o 2 3.2% 3.5

E ° of i ° 0 0 0 of o 1 1.6% 7.1

ESE 0 0o 31 2 0 0 0 0 5 8.1% 8.9

SE 0 o0 0 10 6 0 0 0 16 25.8t 11.9

SSE 0 0 3 7 1 0 0 0 11 17.7% 8.9

S 0 1 2 9 0 0 0 0 12 19.4% 8.1

SSW 0 0 2 1 0 O o a 3 4.8% 6.7

SW 0 0 0 3 a 0 0 0 3 4.8% 9.0

WSW 0 0 3 0 0 0 1 o0 0 3 4.8* 6.3

of'00 0 aj0 0 0 0.0% 0.0

WNW 0 0 f ° ° o 0 °.0% ° °
NW 0 2 18 0 ° ° o 1 1.60 4.09

NNW ° ° °0 0 ° ° °l ° ° °-v °-°
Total

% Of

0 2 .81 34 7 0 01 1 62

0.0% 3.2%1 29.0%1 54.8%1 11.3% 0.0% 0.0% 1.6%

Average speed for this table (MPH): 9.6
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JolntFrequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY cLAss D

Wlnd Speed
(MPH) -

Sector

(1)
.CALM

(2)
1.0
-3.5

(3) (4) (5) (6) (7)
3.6 7.6' 12.6 186 24.6
-'7.5 -12.5 -18.5 -24.5 -32.5

(8)
326 + Total V Of Avg.

Total Speed

N 0 2[ 1 0 0 0J 0 0 0 3 1.5% 3.5

NNE 0 2! 6 0 1 0 0o 0 9 4.5% 6.4

NE 0 01 51 2 0 0 0o 0 7 3.5% 6.3

ENE 0 21 61 1 1 0 0 0 10 5.0% 6.3

E 0 5 2T 0 0 0 0 1 8 4.0V 9.3

ESE 0 6 101 3 1 2f 1 1 24 12.1% 9.8

SE 0 2 61 28 3 01 1 0 40 20.1% 9.5

SSE o! 0 7 7 0 O0 0 0 14 7.0% 7.9

S 0 0 5 33 0 0 0 0 38 19.1% 8.8

SSW 0 0 11 4 0 0 0 0 15 7.5% 6.8

SW 0 2 4 4 0 0 0 0 10 5.0% 6.4

WSW 0 1 4 0 0 0 0 0 5 2.5% 5.3

W 0 1 3 1 0 0 0 0 5 2.51 4.6

WNW 0 21 2 0 0 0 0 0 4 2.01 3.7

NW ° | 2 0 0 0 0 0 3 1.5% 4.2

NNW 0 3 1 0 0 ol o o 4 2.0 3.1

Total

% Of

0

0.0%

29

14.6%

75

I37.7%

83

"41.7%

6

'3.0%

2

1.0%

2 199

1.0% 1.0%

Average speed for this table' (MPH): 7.9
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS E

WInd Speed
(MPH) .>

Sector

(1)
CALM

(2) (3) (4)
1.0 3.6 7.6
-3.5 -7.5 -1.Z5

(5)
1Z6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N 01 1 1 2 1 0 0 0] 5 2.0% 8.8

NNE 0! 1 1 2 2 2 1 I 10 4.0% 16.6

NE 0| 0 0 1 0 0 0 0 1 0.4 10.7

ENE Oj 0 6 0 0 0 0 0 6 2.4V 4.6

E O 1 4 0 0 0 0 0 5 2.0 5.1

ESE 0 0 3 4 5 1 0 0 13 5.2% 11.5

SE 0 2 10 7 2 1 0 0 22 8.9% 8.5

SSE 0 0 32 4 0 0 a 0 36 14.5% 6.2

S 0 0 38 37 0 0 0 0 75 30.2% 7.3

SSW 0 0 32 2 0 0 0 0 54 21.8t 7.3

SW 0 0 8 9 0 0 0 0 17 6.9 8.2

WSW0 0 0 0 0 0 0 0 0 0.0% 0.0

W 0 - 0 0 1 0 0 0 0 0 1 0.4% 3.7

WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0

NW I_ 0 2| a 0 0 0 0 0 2 0.8% 2.8

N0 1 0 0 0 0 0 1 0.4% 3.7

Total

% Of

0 71 137 88 10 4 0

0.4%

1 248

0.0% 2.8% 55.2% 35.5%1 4.0% 1.6% 0.4%

Average speed for this table (MPH): 7.8
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS F

Wind Speed
(MPH) ->

Sector

(1) (2) (3) (4) (5) (6)
CALM 1.0 3.6 7.6 12.6 18.6

I- 3.5 1-7.5 -~ 12.5 - 18.5 - 24.5

(7)6
24.6
-32.5

(8)
32.6 + Total % Of 'Avg.

Total Speed

N 0_ I 0 1 0 0 0 0 2 2.4% 5.8

NNE j o 1 5 0 0 0 0! 0 6 7.2% 5.1

NE Ot 01 3 0 0 0 0. 01 3 3.6% 4.7

ENE Ol 21 0 0 0°0 0° 2 2.4% 2.2

E 01 2 2 0 0 0 0' 01 4 4.8% 3.7

ESE 0 ol 6 5 0 0 0 al at 11 13.3% 3.4

SE 0j 4 9 1 0 0 01 14 16.9% 4.6

SSE 01 2 28 1 0 0 0 o1 31 37.3% 5.3

S 0 0 0 0 0 0 o o 0 0.0% 0.0

ssW 0 0 0 0 0 0 0 01 0 0.0° % 0.0

sw' 0 0 0 0 0 0 0 0o ° 0;0% 0.0

wsw 0 ___ c _ __ _ o o 0 0.0% 0.0

W 0 1 2 0 0 0 0 0 3 3.6% 3.6

WNW | 0 0° 0 0 0 ° ° 0 0.0% 0.0

NW 0 3 0 0 0 0 0| 0 3 3.6% 3.1

NNW 0 3 1 0 0 0 o1 0 4 4.8% 3.1

0 25 55 3 0 0 0 a 83

% Of
Total 0.0%I 30.1% -66.3%1, 3.6% 0.0% 0.0% 0.0% I 0.0%

Average speed for this table (MPH): - 4.5.
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Joint Frequency Tables

J,
Joint Frequency Table - Batch Release Hours

STABILTY CLASS G

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
736
.12Z5

(5)
12.6
-18.5

(6)
1 8.6
- 24.5

)
24.6
-32.5

(8)
132.6 + Total % Of Avg.

Total Speed

01 I1I 0 0 0 0_ 01 0 1 5.0t 3.2

NNB 0 1 3 0 0 o o01 0 4 20.0t 4.2

NE 0 4 1 0 0 oj Oi 0 5 25.0% 3.2

ENE 01 a 0 0 _ _ 01 0 1 5.0% 3.2

B ol 1 0 0 0 0 ! o 0 1 5.0% 3.4

ESE 0 1 2 0 0 0i 0i 0 3 15.0% 3.5

SE 0 1 0 0 - a 0 0 2 10.0% 3.9

SSE 0 0 1 0 01 -- 0 1 5.0% 6.2

S 0 0 0 0 0 0$ 01 0 0 0.0% 0.0

SSW 0 0 0 0 01 °i 0 0 0 0.0% 0.0

SW 0 0 01 0 oj 0 0 0 0 0. o% 0.0

WSW 0 0 0 0 0 0! 0 0 0 0.0% 0.0

W [ 0 0 01 0 0 01 0 $ 0 0 0 .0% 0. 0

WN 0 0 0 0 0 0 a0 . 0.0

NW 0 0 0 10 0| 0 l 5.0% 2.5

NNW 0 1 0 0 0 1 5.0% 2.5

ol. 
0

01 12 8 0 0 0 0 0 20

% Of
0.0% 60.0% 40.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 3.6
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Joint Frequency Tables

Fourth Quarter 2003
Batch Releases

Joint Frequency Tables
From: 10/22/2003 15:00 To: 10/22/2003 17:.00
From: 12/17/2003 19:00 To: 12/17/2003 22:00
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

From : 10/01/2003 00:00 To : 12/31/2003 23:00

ALL STABILITY CLASSES COMBINED

Wind Speed
(MPH) -

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
- 12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N 00 0 0 0 01 0 0 0.0% 0.0

NNE 0 ° ° ° ° ° ° ° ° ° % ° °

NE 01 0 0 0 0 0 0 0 0 0.0% 0.0
NB0B , 0 0 0 0 0 0 0 0 0.0% 0.0

ESZ 0, 0 0 0 0 0 0 0 0 0.0% 0.0

ESE -. o, -- 0 0 0 0 0 0 o.ot 0 .
SE 0: O 0 01 0 0 01 0 0 0.0% 0.0

SSE 0 0o 0 0 0 0 Ot 0 0 0.0% 0.0

S 0! 0 0 0 0 0 o[ 0 0 0.0% 0. 0

SSW 0; 0 0 0 0 0 0[ 0 0 0.0% 0. 0

SW 0: 0 0 3 0 0 0 0 3 60.0% 10.7

WSW 0 0O 0 0 0 0 0 0 0 0.0% 0.0

W 0 0° 1 0 0 0 0 0 1 20.0% 4.0

WNW 0 0 1 0 0 0 0 0 1 20.0t 4.0

NW I 01 0 0 0 0 0 0 0 0 0.0% 0.0

NNW 01 0 0 0 0 0 0 0 0 o.o% 0.0

Total 0 0 2 3 0 0

% Of
Total

0

0.0%

0 5

0.0% 40.0% 60.0% 0.0% 0.0% 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 :

8.0
0
0
0

S

S
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Joint Frequency-Table - Batch Release Hours'

STABILTY CLASS A

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

Sector '

.. 
.

(1)
CALM

. (2) _] (3) (4) (5 (6
1.0 3.6 . 7.6 ' 12.6 18.6
- 3.5 -I 7.5 - 12.5 - 18.5 -24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N0 0 0 0 0 0 0 0 0 o.O% O.cUo
NNE 01 0 0 0 0 01 0 0 0 0.0% 0.0

1E0 0 0 O O 0 000.0% 0.0

ENE | 0 0 0 0 0 0 0 0 0.0% 0.0

E |I 0i 0I- 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 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

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

WSW 0 01 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

WNW 0 0 01 0 0 0 0 0 0 0.0% 0.0

NW 0 01 0 0 0 0 0o 0 0.0% 0.0

NNW 0 o 01 0 0 0 0 01 0 0.0% 0.0

Total

% Of

0 0 0 0I 01 0 0 0 0

Average speed for this table (MPH): 0.0
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS B

Wind Speed
(MPH) -*

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 Total % Of Avg.

Total Speed

N 0- 0 0 0 0 ol 01 0j 0 0.0% 0.

NNE | 0 0 0 0 0 01 01 01 0 0.0% 0.0

ENE | 0 0 0 0 0 0j 01 | ° °°% °-°0

E 0 0 0 0 0 01 ol of 0 0.0% 0.0

ESE 0 0 0 0 0 oj 01 01 0 0.0% 0.0

SE -t 0 0 0 0 0 0O 01 ol 0 0.0% 0.0
SSE 0 0 0 0 0 01 _f 0 0 0.0% 0.0

s j o o o 0 o! 01 0 0 0.0% 0.0

SSW 0 0 0 0 0 01 0 0 0 0.0% 0.0

SW - 0 0 0 0 0 01 ol 0 0 0.0% 0.0
wsw [ ,____ o o o o oo ~
wsw0 0 0 0 0 01 Oo 0 0 0.0% 0.0

w V 0 0 0 0 0 01 0 0 0 0.0% 0.0
WNW 0 0 1 0 0 ° 1 0 0 1 100.0% 4.0

NW 0 0 0 0 0 0 0 0 0 0.0% 0.0

NNW |__ 0 0 0 0 ol 0 0 0 0.0% 0.0

Total

% Of

0

0.0%

0

0.0%

1

0.0 00% .0 I .0 0.% .0

0 0 0 0 0 1

0.0% 0.0% 0.0%1 0.0% Y0.0 o

Average speed for thin table (MPH): 4.0
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS C

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2) (3) (4) (5) (6)!6
1.0 - 3.6 7.6 126 186
-3.5 -7.5 -12.5 -18.5 -24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N i 0 01 0 0 0 o[ 0i o] 0 0.0% 0.0

0N O 0 0 0 0 ol O 0 0.0% 0.0

NE O O O O O O 01 ° 0 0.0% 0.0

ENE O O O O O O O 0 0 0.0% 0.0

E 0 0 0 0 0 0 01 0 0 0.0% 0.0

ESE 0 0 0 0 0 0 O 0 0 0.0% 0.0

SE 0 0 0 0 0 0 o 0o 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 o o o0 0 0.0% 0.0

SSW 0 0 0 0 0 0 01 01 0 0.0% 0.0

SW [ ol 0 0 0 0 0 oj 0o o 0.0% 0.0

wSw [ o 0 0 0 0 0 0 01 0 0.0% 0.0

w 0 0 0 0 0 0 0- o 0 0.0% 0.0

WNW [ 0 0 0 0 0 0 ol O 0 0.0% 0.0

NW I 1 0 0 0 0 0 0 o 0 0 0.0% 0.0

NNW O 0 0 0 0 0 1 O 0 0.0% 0.0

Total

% Of

0 0 0 0 0 0 0 0 0

Average speed for this table (MPH): 0.0
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Joint Frequency Tables
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Joint Frequency Table - Batch Release Hours

STABILTY CLASS D

Wind Speed
(MPH) -

Sector

(1) 1 (2)
CALM I1.0

j -3.5

(3) (4) (5) (6) (7)
3.6 7.6 12.6 18.6 24.6
-7.5 -12.5 -18.5 - 24.5 - 32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N ! o o 0 a 0 o o 0 0 0.0 % 0.0

NNE 01 0° 0 0 0 0 0 0 0 o.o% 0.0
NE - 01 0 0 0 0 0 0 0 0 0. 0%. 0. 0

ENE 01 0 0 0 0 0 0 0 0.0% 0.0

EB 01 0 0 0 0 0 0 0 0 0.0% 0.0

ESE 01 01 0 0 0 0 0 0 0 0.0% 0.0
S B 0 0 0.0% 0.0
SSE Oj 0 0 0 0 0 0 0 0 00 .
SSE °0 °0° ° ° ° ° % °-°

S oj 0o 0 0 0 0 0 0 0 0.0% 0.0

SSW - 1 01 0 0 0 0 0 0 0 O.O 0.0

SW 01 01 0 0 0 0 0 0 0 0.0% 0.0

WSW ol 0 0 0 0 0 0 0 0.0% 0.0

___ __ __ ________0 0 1 100.0% 4. 0

WNW 0 ° 0° ° ° ° % °. °WNW 0 0 0 0 0 0 0 0 0 0.0% 0.0

W01 01 0 0 0 of 0 0 0 0.0% 0. 0

NNW oJ ___o 0 01 0 __0J 0 0 0 0.0% 0. 0

J/

0

% Of 0.0%

i

0

0.0%

1

100.0%

0

0.0%

0

0.0%

0 0

0.0%

0 1

0.0% 0.0%

Average speed for this table (MPH): 4.0
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS E

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

() (7) (8
24.6
-32.5

(8)
32.6 Total % Of Avg.

Total Speed

N 0 0i o 0 0 ao 0o 0 0 0.o% 0.0
NNE 0 01 0 0 0 0 0 0 0 o.O% 0.0

NE o 01 Oi 0 0 0 l 0 0 0.o0% 0.0

ENE [ 0 Oj 0' 0 0 0 0 0 0.0% 0.0

E [ 0 o 0 0 0 0 0 0 0 0. O% 0.0
ESE 0 0° 0 0 0 0 0a 0 0 0.o% 0.0

SE 01 - 0 0 0 0 0 0 0 0. O% 0.0

SSE 0 0a o1 0 0 0 0 0 0 0.0o% 0.0
s j o! o{ 0 0 o 0 0 0 0.0% 0.0
ssW o! 01 0o 0 0 O 0 0 0 0.0% 0.0

SW 0 0 0 0o 3 0 0 0 0 3 100.0% 10.7

WSW o at o{ 0 0 0 0 0 0 0.0% 0.0

w 0 at o 0 0 0 0 0 0 0.0% 0.0

WNW 0 0 j0 0 0 0 0 0 0 0.0% 0.0

01 0 01 0 0 0 0 0 0 0.0% 0.0

0 0 0 3 0 0 0 0 3,

% Of
Total 0.0% 0.0% I 0.0% I 100.0% 0.0% 0.0% 0.0% 0.0%

Average speed for this table (MPH): 10.7
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Joint Frequency Tables

J
Joint Frequency Table - Batch Release Hours

STABILTY CLASS F

Wlnd Speed
(MPH) *>

Sector

(1)
CALM

(2) (3) (4) (5) (6) (7)
1.0 3.6 7.6 12.6 18.6 24.6
-3.5 -7.5 -12.5 -18.5 -24.5 -32.5

(8)
32.68 + Total t Of Avg.

Total Speed

N 0 0 0 0 0 at O 0 0.0

NNE 0 0 0 0 0 0 0 0 0 0.0

NE 0 0 0 0 0 0 aO a 0 0.0

ENE 0 0 0 0 0 0 0 0 0 ° 0.0

B 0 0 0 0 0 0 0 0 0 0.0

ESE j 0 0 0 0 0 0 0 0 0 0.0

SE 0 0 0 0 0 0 0 0 0 0.0

SSE I 0 0 0 0 0 0 0o 0 0 0.0

S 1 0 0 0 0 0 0 at o 0 0.0

SSW 01 0 0 0 0 0 0 0 0 0.0

SW 0 0 0 0 0 0 0 0 0 0.0

WSW 01 0 0 0 0 0 0 0 0 0.0

W 01 0 0 0 0 0 0- 0 0 0.0

WNW I 1 0 0 0 0 0 0 0 0 0.0

NW 0 0 0 0 0 0 0 0 0 0.0

NNW 0 0 a 0 0 0 01 0 0 0.0°

J

Total

t Of
Total

0 0 0 0 0 0 a1 0 0

Average speed for this table (MPH): 0.0
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Joint Frequency Tables

Joint Frequency Table - Batch Release Hours

STABILTY CLASS G

Wind Speed
(MPH) ->

Sector

(1)
CALM

(2)
1.0
-3.5

(3)
3.6
-7.5

(4)
7.6
-12.5

(5)
12.6
-18.5

(6)
18.6
-24.5

(7)
24.6
-32.5

(8)
32.6 + Total % Of Avg.

Total Speed

N 1 O 0 0 0 0o O1 0 0.0

NNE 0 0 0 0 0 0o ol 0 0.0

NE O O 0 0 0 0 O O 0 0.0

ENE 0 0 0 0 0 0 0 O 0 0.0

E 0 0 0 0 0 0 0 0 0 0.0

ESE 0 0 0 0 0 0 0 0 0 0.0

SE 0 0 0 0 0 0 0 0 0 0.0

SSE 0 0 0 0 0 0 o! o 0.0

s o o o o ° ° o 00 0.0

ssw 0 0 0 0 0 o o0 0 0 0.0

Sw 0 0 0 0 0 0 0 0 0 0.0

WSW 0 0 0 0 0 0 0 0 0 0.0

W 0 0 0 0 0 0 0' 0 0 0.0

WNW 0 0 0 0 0 0 0 0 0 0.0

NW 0 0 0 0 0 0 0 0 0 0.0

NNW 0 0 0 0 0 0 01 0 0 0.0

0 0 0 0 0

% Of

0 0 0 0

Average speed for this table (MPH): 0.0
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I I

PREFACE

The South Texas Project (STP) Offsite Dose Calculation Manual (ODCM) is divided into J;
two parts: Part A, Radiological Effluent Monitoring Programs, which provides the in-plant
radiological effluent monitoring program requirements for liquid and gas sampling and analysis,
along with the Radiological Environmental Monitoring Program requirements; 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.

l
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PART A

RADIOLOGICAL EFFLUENT MONITORING PROGRAMS j
INTRODUCTION

Part A of the Offsite Dose Calculation Manual (ODCM) describes the minimum sampling and
analysis 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 requirements 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.
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DEFINITIONS
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1.0 DEFINITIONS

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

ACTION

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

ANALOG CHANNEL OPERATIONAL TEST

1.2 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.

CHANNEL CALIBRATION

1.3 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.

CHANNEL CHECK

1.4 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.

DIGITAL CHANNEL OPERATIONAL TEST

1.5 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.

DOSE EQUIVALENT 1-131

1.6 DOSE EQUIVALENT I-13 1 shal be that concentration of I-131 (Ci/gram) which alone
would produce the same thyroid dose as the quantity and isotopic mixture of I-131, 1-132,I-133,1-
134, and 1-135 actually present. The thyroid dose conversion factors used for this calculation shall
be those listed in Table E-7 of NRC Regulatory Guide 1.109, Revision 1, October 1977.

ov01012004 ODCM Rev. 12
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1.0 DEFINITIONS (Continued)

FREQUENCY NOTATION

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

GASEOUS WASTE PROCESSING SYSTEM

1.8 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.

MEMBER(S) OF THE PUBLIC

1.9 MEMBER(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.
OFFSITE DOSE CALCULATION MANUAL

1.10 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 Anxiiial Radiological Environmental
Operating Report and Radioactive Effluent Release Report required by Technical Specification
6.9.1.3 and 6.9.1.4.

OPERABLE - OPERABILITY

1.11 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).

C1/01f2004 ODCM Rev. 12
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1.0 DEFINITIONS (Continued)

OPERATIONAL MODE - MODE |

1.12 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.

PURGE - PURGING

1.13 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.

RATED THERMAL POWER

1.14 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the reactor
coolant of 3853 MWt (Model D94 steam generators installed).

REPORTABLE EVENT

1.15 A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 of 10
CFR Part 50.

SITE BOUNDARY

1.16 The SITE BOUNDARY means that line beyond which the land or property is not owned,
leased, or otherwise controlled by the licensee.

SOLIDIFICATION

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

SOURCE CHECK

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

THERMAL POWER

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

01/0112004 ODCM Rev. 12
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1.0 DEFINITIONS (Continued)

UNRESTRICTED AREA

1.20 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.

VENTING

1.21 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.

OMI/2004 ODCM Rev. 12
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TABLE 1.1

FREQUENCY NOTATION

NOTATION

S

D

w

M

Q

SA

R

StU

N.A.

P

FREQUENCY

At least once per 12 hours

At least once per 24 hours

At least once per 7 days

At least once per 31 days

At least once per 92 days

At least once per 184 days

At least once per 18 months

Prior to each reactor startup

Not applicable

Completed prior to each release

o01/1/2004 ODCM Rev. 12
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TABLE 1.2

OPERATIONAL MODES

REACTIVITY
MODE CONDITION. Kef

% RATED
THERMAL POWER

AVG COOLANT
TEMPERATURE

1. POWER OPERATION
2. STARTUP
3. HOT STANDBY
4. HOT SHUTDOWN
5. COLD SHUTDOWN
6. REFUELING

> 0.99
> 0.99
< 0.99
< 0.99
< 0.99
< 0.95

>5%
<5%

0
0
0
0

> 3500 F
> 3500 F
> 3500F

3500F > Tayg > 2000F
< 2000 F
< 1400 F

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

O0t01/204 ODCM Rev. 12
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j

SECTION 2.0

RESPONSIBILITIES FOR PART A OF THE ODCM
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2.0 RESPONSIBILITIES FOR PART A OF THE ODCM

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

Ov1I2oo4 ODCA Rev. 12
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SECTIONS 3.0 and 4.0

CONTROLS AND SURVEILLANCE REQUIREMENTS

01/0112004 ODCM Rev. 12
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3/4 CONTROLS AND SURVEILLANCE 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. Exceptions to these requirements are stated in the individual controls.

00l1,2004 ODc0M Rev. 12
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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 Requirement 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.

01/01/2004 ODCM Rev. 12
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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.

-APPLICABILTY: At all times.

ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel Alarmf/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.

SUjRVEILLANCE REQUIREMENTS

4.3.3.10 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.

010120M4 ODCM Rev. 12
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TABLE 3.3-12

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
OPERABLEINSTRUMENT ACTION

1. Radioactivity Monitors Providing Alarm and
Automatic Termination of Release

Liquid Waste Processing Discharge Monitor
(NIRA-RT-8038 or N2RA-RT-8038)

1 43

2. Flow Rate Measurement Devices

Liquid Waste Processing Discharge Line
(NIWL-FT-4078 or N2WL-FT-4078)

1 46

l/0lfl2O4 ODCM Rev. 12
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TABLE 3.3-12 (Continued)

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.

(Not used)

(Not used)

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

-ACTION 44 -

ACTION 45 -

ACTION 46 -

0 M1/2004 ODCM Rev. 12
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TABLE 4.3-8

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

7

CHANNEL
INSTRUMENT CHECK

SOURCE
CHECK

CHANNEL
CALIBRATION

DIGITAL
CHANNEL
OPERATIONAL

TEST

1. Radioactivity Monitors Providing Alarm and
Automatic Termination of Release

Liquid Waste Processing Discharge Monitor
(NlRA-RT-8038 or N2RA-RT-8038)

2. Flow Rate Measurement Devices

Liquid Waste Processing Discharge Line
(NIWWL-FT-4078 or N2WL-FT-4078)

o1,1Moo4

p R°3) Q(I)

N.A. R N.A.

ODCM Rev. 12
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TABLE 4.3-8 (Continued)

TABLE NOTATIONS

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

a. Instrument indicates measured levels above the Alarm/Trip Setpoint, or

b. Monitor failure.

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

(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.

(4) 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. :

01/01/1004 ODCM Rev. 12
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3/4.3 INSTRUMENTATION

3/4.3.3 MONITORING INSTRUMENTATION j
3/4.3.3.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING 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 Specification 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 inoperability was not corrected within the time specified.

c. The provisions of Control 3.0.3 are not applicable.

SURVEILLANE REQIRMENTS

4.3.3.11 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.

01/01/2004 ODCM Rcv. 12
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TABLE 3.3-13

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
INSTRUMENT . OPERABLE APPLICABILiTY ACTION

(Notused)

2. (Not used)

a. (Not uscd)
b. (Not used)
c. (Not used)

3. Unit Vent

a. Noble Gas Activity Monitor (N1(2)RA-RT-8010B) 1 * 49

b. Iodine Monitor (N1(2)RA-RT-801OA) or Iodine Sampler 1 * 53
(Ni (2)RA-RT-8010B)

c. Particulate Monitor (N1(2)RA-RT-8010A) or Particulate Sampler 1 * 53
(N1(2)RA-RT-8010B)

d. Flow Rate Monitor (normal NI(2)RA-RT-801OF) or 1 * 48
(accident Ni (2)RA-RT-80 lOG)

e. Sample Flow Rate Monitor (normal N1(2)RA-FT-8010H) or 1 * 48
(accident Ni (2)RA-FT-801OL) or N 1 (2)RA-FT-8010A for RT-80I OA)

oMVI/2004 ODCM RN. 12
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TABLE 3.3-13 (Continued)

TABLE NOTATIONS

* At all times

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, effluent releases via this pathway may continue
for up to 30 days provided grab samples are taken at least once per 12 hours and
these samples are analyzed for 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.

0110112004 ODCM Rev. 12
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TABLE 4.3-9

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

DIGITAL
CHANNEL MODES FOR WHICH

CHANNEL SOURCE CHANNEL OPERATIONAL SURVEILLANCE
INSTRUMENT CHECK CHECK CALIBRATION TEST IS REQUIRED

1. (Not used)
2. (Not used)
3. Unit Vent

a. Noble Gas Activity Monitor D M R(3) Q(1) *

(Ni (2)RA-RT-80l0B)

b. Iodine Monitor (N1(2)RA-RT-8010A) D M Rt3) Q(2) *
or Iodine Sampler W N.A. N.A. N.A.
(Nl (2)RA-RT-8010B)

c. Particulate Monitor - D M R(3) Q(2) *

(N1(2)RA-RT-8010A)
or Particulate Snampler W N.A. N.A. N.A.
(Ni(2)RA-RT 8010B) - -

d. Flow Rate Monitor (normal N1(2)RA- D N.A. R N.A. *

RT-8010F) or (accident Nl(2)RA-RT-
8010G)

c. Sampler Flow Rate Monitor (normal D N.A. R Q *

N1(2)RA-FT-8010OH) or (accident N 1(2)
RA-FT-8010L) or (Nl(2)RA-FT-8O1OA
for RT-8010A)

01101/200
4  0CM Rcv. 12
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TABLE 4.3-9 (Continued)

TABLE NOTATIONS

* At all times

(1) (Not used)

(2) The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that control room
alarm annunciation occurs if any of the following conditions exists:

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.

01/01/2004 ODCM Rev. 12
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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 results 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.

OtA1lflOO4 ODCM Rev. 12
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.1 1.1.1 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 104 gCi/ml total activity.

APPLICABILITY: At all 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 J;
methodology and 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.

1o01/2004 ODCM Rzv. 12
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TABLE A3-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LIQUID RELEASE
TYPE

- M - INIMUM.
SAMPLING X ANALYSIS
FREQUENCY FREQUENCY

TYPE OF -
ACTIVITY'
ANALYSIS

. LOWER LIMIT
OF DETECTION
(LLD)(')
(uCi/ml)

1. Batch Waste
Release
Tanks(2)

a. Waste
Monitor
Tanks

b. Laundry
and Hot
Shower
Tank

c. Waste
Evaporator
Condensate .
Tanks

d. Any other
tanks which
discharge
liquid
wastes past
RT-8038

Principal Gamma
Emitters(3). 5x10-7

P P

Each Batch Each Batch

1-131 lxi0'

Dissolved and
P M Entrained Gases 1x10-5

One Batch/M (Gamma Emitters)

H-3 1x10-5

P M
Each Batch Composite(4)

Gross Alpha lx10-7

Sr-89, Sr-90 5xlO-8

P Q
Each Batch .- Composite 4?

, I . . I . . - . I Fe-55 Ix10-6

0101foioo4 ODCM Rev. 12
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TABLE A3-1 (Continued)

TABLE NOTATIONS

(1) 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:

4.6 5Sb + KIT
LLD =

E * V * 2.22 x 106 *y *e(-)

Where:

LLD =tthe "a priori" lower limit of detection (microCurie 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),

E = the counting efficiency (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 x 106 = the number of disintegrations per minute per microCurie,

Y = the fractional radiochemical yield, when applicable,

x = the radioactive decay constant for the particular radionuclide (s-1), 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
posteriori (after the fact) limit for a particular measurement.

(2) 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 described in plant operating procedures to assure representative sampling.

0110M2004 ODCM Rev. 12
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TABLE A3-l (Continued)

TABLE NOTATIONS (Continued)

(3) The principal gamma emitters for which the LLD specification applies include the
following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-
137, Ce-141, and Ce-144. This list does not mean that only 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.A as outlined in Regulatory Guide 1.21,
Appendix B, Revision 1, June 1974.

(4) A composite 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.

.. . .

.. , ., . I. a.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.2 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 rnrems 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, pursuant to Technical Specification 6.9.2, 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 3
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.

SURVEILLANCE REQUIREMENTS

4.11.1.2 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.(l) 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.

01/0112004 ODCM Rev. 12
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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

3.11.1.3 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 Figure -

5.1-4) would exceed 0.06 mrem to the whole body or 0.2 mrem to any organ in a 31-day
period. -

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, pursuant to
Technical Specification 6.9.2, a Special Report that includes the following
information:

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

2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and

3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of Control 3.0.3 are not applicable.

SI]WELLANCERE QIIREMIS

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 System 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

GASEOUS 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

3/4.11.2.1 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).

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 doserate due tolodine-131,Iodine-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

SAMPLING
FREQUENCY

MINTMUM
ANALYSIS
FREQUENCY

TYPE OF
ACTIVITY ANALYSIS

LOWER LIMIT OF
DETECTION

aLLD)(1) NQU~malGASEOUS RELEASE TYPE

M(3X4) Principal Gamma Emitters(2) lxIO-4

1. Unit Vent
Grab Sample M H-3 (oxide) 1x1O-O

2. All Release Types as
listed above.

Continuous(6) VI7)

Charcoal
Sample

Particulate
Sample

1-131 lxl1- 2

1-133 1x10-'0

Continuous(6)
Principal Gamma Emitters(2) lxiO-11

Continuous(6) M
Composite Gross Alpha 1x10-
Particulate
Sample

Continuous(6 ) Q
Composite
Particulate
Sample

Sr-89, Sr-90 lx1O-"
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'TABLE A4-1 (Continued)

TABLENOTATIONS

(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% probabilitywith only 5% probability of falsely concluding that a
blank observation represents a "real" signal.

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

4.65Sb+K/T -

LLD =
E *V *2.22 x 106*Y *e(-'t)

Where:'

LLD-the "a priori" lower limit of detection (microCurie 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),

E, = the counting efficiency (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 x 106 = the number of disintegrations per minute per microCurie,

Y = the fractional radiochemical yield, when applicable,

= 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, arid At should be used in the'calculation.

It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an a posteriori (after the
fact) limit for a particular measurement.
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TABLE A4-1 (Continued)

TABLE NOTATIONS (Continued)

(2) 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, Mo-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 1,
June 1974.

(3) Sampling and analysis shall also be performed following shutdown, startup, or a THERMAL
POWER change exceeding 15% of RATED THERMAL POWER within a 1-hour period.

(4) 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/grn as determined by routine sampling or process knowledge.

(5) (Not used)

(6) The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time
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.

(7) 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 LLDs may be increased by a factor of 10. This
requirement does not apply if: (1) analysis shows that the DOSE EQUIVALENT 1-131
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.

Amendment I
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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, pursuant
to Technical Specification 6.9.2, 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.

&URYFJI4 4ANCEREQIJREMENIS

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

3/4.11.2 GASEOUS EFFLUENTS

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

CONIROLS

3.11.2.3 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 to 15 mrems to any organ.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from release of Iodine-131, Iodine-133, tritiurn, 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,
pursuant to Technical Specification 6.9.2, 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.

SURYEILLACEREQUIREMENTS

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.
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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 mnrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.

ACTION:

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, pursuant to
Technical Specification 6.9.2, 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

4.11.2A.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.

4.11.2A.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
jo;

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, pursuant to Technical Specification 6.9.2, 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.A.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

SAMPLING AND ANALYSIS PROGRAM i t

The Radiological Environmental Monitoring Program (REMP) provides representative
measurements of radiation and 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 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-I and A5-2, respectively.
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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 A5-2.

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.

b. 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, pursuant to Technical Specification 6.9.2, 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 are detected in the sampling medium,
this report shall be submitted if:

concentration (1) concentration (2)
- A-+ -- + .... > 1.0

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.
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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 REiQUIREMENTS

4.12.1 The radiological environmental monitoring samples shall be collected pursuant to the
REMP from 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.

01/0112004 ODCM Rev. 12

43



ANALYSIS

Gross Beta

H-3

Mn-54

Fe-59

Co-58,60

Zn-65

Zr-Nb-95

1-131

Cs-134

Cs-137

Ba-La-140

0110V2OO4

WATER
(vCi/kg)

4

3000

15

30

15

-: . 30

15

: (4)

15

18

15

TABLE A5-1

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS(''1(2)
LOWER LIMIT OF DETECTION(3)

AIRBORNE PARTICULATE :'FISH MILK FOOD PROD
OR GASES (pCi/m3 ) (vCi/lk. weo (oCi/kg) (6Ci/kg. wet!

0.01

IUCTS SEDIMENT
(pCi/kjz. dg)|

;. . -0.07

' 0.05

.0.06

130

260

130 .

260

130

150

1

.15

18

15

60

60

60

150

180
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TABLE A5-1 (Continued),

TABLE NOTATIONS

(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% probability of falsely concluding that a
blank observation represents a "real" signal.

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

4.65sb + K/T
LLD =

E *V *2.22 * Y*e(t

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),

E = the counting efficiency (counts per disintegration),

V = 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,

X = 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.
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TABLE A5-1 (Continued)

TABLE NOTATIONS (Continued)

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 Losteriori (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

WATER AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS
ANALYSIS (pCifk) OR GASES (jCi/m3) (pCi/kg. wet) (vCi/kp) (pCi/ki, 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(l) 30,000(')

Co-60 300 10,000 300(') 10,000()

Zn-65 300 20,000 300(') 20,000(')

Zr-Nb-95 400 10,0oo(l) 400(') 10,000()

1-131 2 0.9 50(1) 3 100

Cs-134 30 10 1,000 60 1,000

Cs-137 50 20 2,000 70 2,000

Ba-La-140 200 5,0000o) 300 5,000(')

(1) 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

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 m2 (500 f2 )
producing broadleaf vegetation.

The land use census ensures that changes in the use of area beyond 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 I to 10 CFR Part 50.

For the purpose of conducting the land use 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.
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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 meteorological sectors of the nearest milk animal, the
nearest residence, and the nearest garden of greater than 50 m2 (500 ft2) 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 sampling locations.

c. The provisions of Control 3.0.3 are not applicable.

SURYEIL ICE .REQUIREMENIR S

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

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

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 pages summarizes the
reasons for the Controls in Section 3.0 and 4.0, but are not part of
these Controls.
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3/4.3 INSTRUMENTATION

3/4.3.3 MONITORING INSTRUMENTATION

3/4.33.10 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/T'rip 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 6.83g.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.

3/4.3.3.11 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 CER Part 50. The sensitivity of any noble gas activity monitors
used to show compliance with the gaseous effluent release requirements of Control 3.11.2.2 shall
be such that concentrations as low as I x 106 jiCi/cc are measurable.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1 LIQUID EFFLUENTS

3/4.1 1.1.1 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 IIHA 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 J
This control is provided to implement the requirements of Sections ILA, H.A, and IV.A

of Appendix 1, 10 CFR Part 50. The Control implements the guides set forth in Section II.A of
Appendix L 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 ILA 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 L" 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 L" April 1977.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.2 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 11.D of Appendix I 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 objectives set forth in Section ll.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

3/4.11.2.1 DOSE RATE

This control is provided to ensure 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 OFTHE 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 mnrems/year.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.1 DOSE RATE (Continued) J

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 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).

3/4.11.2.2 DOSE - NOBLE GASES

This control is provided to implement the requirements of Sections ILB, IILA and IV.A of
Appendix I, 10 CFR Part 50. The Control implements the guides set forth in Section ILB of
Appendix L 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
LILA 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 L" 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

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

This control is provided to implement the requirements of Sections ILC, lILA and IVA of
Appendix I, 10 CFR Part 50. The Controls are the guides set forth in Section ll.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 lMA 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 1.1 11, "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-1 31, Iodine-I 33, 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: (I) individual inhalation of airborne radionuclides, (2) deposition of,
radionuclides onto green leafy vegetation with subsequent consumption by man, (3) deposition
onto grassy areas where milk animals and meat producing animals graze with consumption of the
milk and meat by man, and (4) deposition on the ground with subsequent exposure to man.

This control applies 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 H1D of Appendix I to 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 ILB and II.C of Appendix I,
10 CFR Part 50, for gaseous effluents.

3/4.11 RADIOACTIVE EFFLUENTS
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3/4.11.2.4 GASEOUS 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 TOTALDOSE

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 i f
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

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.

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 Techniques,"
Atlantic Richfield Hanford Company Report ARH-SA-215 (June 1975).

3/4.12.2 LAND USE CENSUS

This control is 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 requirements of Section IV.B.3 of
Appendix I to 10 CFR Part 50. Restricting the census to gardens of greater than 50 xn2 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/iM2.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM J

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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SECTION 5.0

DESIGN FEATURES
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5AJ DE511FEATURES

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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FIGURE 5.1-3
-- UNRESTRICTED AREA' AND SITE BOUNDARY FOR RADIOACTIVE GASEOUS EFFLUENTS E-OOO9.DWG

(SEE ALSO FIGURE 5.1-4) REV 2
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SECTION 6.0

ADMINISTRATIVE CONTROLS
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6.0 ADMINISTRATIVE CONTROLS

6.8.3 Radiological Environmental Monitoring Program J,

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:

1) 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.

JR
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.3 ANNUALRADIOLOGICALENVIRONMENTALOPERATINGREPORT

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

IlThe 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.

I

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.7 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 more distant
stations.
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.4 RADIOACTIVE EFFLUENT RELEASE REPORT J
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 PowerPlants," 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 5.14) 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.

In lieu of submission with the Radioactive Effluent Release Report, the licensee has the
option of retaining this summary of required meteorological data on site in a file that shall be
provided to the NRC upon request
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6.0 ADMINISTRATW 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 alsoj
include an assessment of radiation doses to the likely most exposed MEMBER OF THE PUBLICI
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.

I .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 Rel ease' Report iliall 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 Syst~ems 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 inop'erability of liquid or gaseous effluent monitoring instrumentation was not
corrected within the tim6 specified in Control 3.3.3. 10 or 3.3.3.1 1, respectively; and description
of the events leading to liquid holdup tanks or gas storage tanks exceeding the limnits of Technical
Specification 3.11.2.6, respectively.
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6.0 ADMINISTRATIVE CONTROLS

6.15 MAJOR CHANGES TO LIQUID AND GASEOUS RADWASTE TREATMENT J /
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 Effluent 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;

2. Sufficient detailed information to totally support the reason for the change without
benefit of additional or supplemental information;

3. A detailed description of the equipment, components, and processes involved and
the interfaces with other plant systems;

4. 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;

5. 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;

6. A comparison of the predicted releases of radioactive materials, in liquid and J /
gaseous effluents, to the actual releases for the period prior to when the change is
to be made;

7. An estimate of the exposure to plant operating personnel as a result of the change;
and

8. Documentation of the fact that the change was reviewed and found acceptable by
the PORC.

b. 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.
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Notation Conventions Common throughout Part B to the ODCM
j

1e0 " 1-. aV I I . i i

AF I Allocation Factor
DF Dilution Factor
Dfi Dose factor for nuclide "i
Dr Dose rate

___Q _ _ Ground deposition factor for airborne particles
EC Effluent Concentration from 1OCFR20, Appendix B, Table 2, column 2
FHB Fuel-Handling Building
GWPS Gaseous Waste Processing System
LC Limiting Concentration for a liquid or gaseous effluent stream
MAB Mechanical Auxiliary Building
MCR Main Cooling Reservoir
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1.0 Introduction

1.1 Purpose

Part B of the Off-site 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:

a. - 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 1 OCFR20, Appendix B, Table 2;

b. Section 3.2 describes the methods approved for setting alarm points on gaseous
monitors 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;

c. 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 with the Control limits of Part A of the
ODCM;

d. Sections 4.5 and 4.6 describe the conditions under which the liquid and gaseous
waste processing systems ire to be operated.

: e. 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 4OCFRl90;

f£ 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;

g. Section 4.9 outlines how population doses are to be calculated for the Regulatory
Guide 1.121 report.

h. 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).
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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 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 predominating. 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.

O1/01j2004 BI-2 Rev. 12
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2.0 SummWar 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 Containment Building (RCB);
3) Mechanical Auxiliary Building (MAB);
4) Fuel-Handling Building (FHB);
5) Gaseous Waste Processing 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 is 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 rpurge fans for a few hours to remove noble gases from containment for

-personnel protection reasons. Meteorological data'associated with these infrequent periods of
'high release shall be reported separately as provided by Regulatory Guide 1.21, Rev. 1, section
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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).- 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 basin, or discharged directly
to the main cooling reservoir.

Liquid effluents fi-rom 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-804 1). 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.

01/01f2004 B2-2 Rev. 12
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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
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 1OCFR20. 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 gamma
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.
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The iodine air channel detectors are NaI(TI) 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
set +5% about the 364 keV peak to minimize response to interfering radiation. The detectors are
calibrated in uCi/cc of 1-131 based on a Ba-133 calibration source.

The liquid effluent detectors are NaI(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 to minimize the
detector background count rates.

3
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The following systems are duplicated for Units 1 and
2 independently.
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Figure B2-1: Gaseous Effluents
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JThe following systems are duplicated for both units except for the components in the shaded area.

Liquid Waste
Processing System

(LWPS) Inputs

Optional
path if
treatment
by LWPS
not
warranted

RT-8038
effluent
moni t-or

J,

Figure B2-2: Liquid
Effluents
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-: .Figure B2-3: EnergyResponse Curve for the RD-52 Off-line Beta Detector Operating at 760 mm Hg
and 250 C (assuming one beta per disintegration. Curve shape from ODCM Rev. 3 but shifted by 1.18 to
correspond to STP primary calibration measurements of 1989.)
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Figure B2-4: RD-56 Particulate Detector Energy Response to Betas (assuming one beta per J
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 IOCFR20,
Appendix B, Table 2, Column 2 for nuclides other than dissolved or entrained noble gases.
Noble gas concentrations must be limited to 2.OE-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:

a) scheduled blowdown operations to the Colorado River,
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 less than ten times
the limits of IOCFR20, 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 requirements 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.la below:

A= Cl + +....+_5 <10 Eq. 3.a
EC, EC2  EC;
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where Ci, CZ, C; are the measured nuclide concentrations of a representative sample of
reservoir water (uCi/ml);

EC,, EC2,..., EC; are the associated effluent concentrations of those nuclides which
collectively contribute at least 90% to the total dose.

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 [DFr* A + [DFc *Ac Eq. 3.1b

DFr = F. Eq. 3.Mc
Fc + Fr

DFc _fc- Eq. 3.1d
Fc + Fr

where:

A =the sum of the effluent concentrations in the circulating coolant as it reenters the
reservoir divided by their ECs; A < 10.

DFr = dilution factor for a radioactive waste
Ar =number of ECs permitted in the radioactive waste flow from the waste monitor tank,

unitless factor;
DFc = 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, unitless factor -

Fr = average flow rate of radioactive waste as determined by the rated pump capacity of the
radioactive waste discharge, gal/min;

Fc =flow rate of circulating coolant and the open loop auxiliary cooling water, normally 4.5E5
gal/min (4.5E5 is 1/2 the normal circulating coolant flow of each unit since liquid
radioactive waste is discharged into only one of two 138" lines). Fc maybe determined
by multiplying the number of circulating coolant pumps operating by the rated pump
capacity;-

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
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Eq. 3. lb, exceeds "ten". From practical experience, limiting liquid effluent discharges such that
A< 10 maintains the measured reservoir concentrations within the limits of lOCFR20, Table 2,
column 2.

If the value of "A" in equation 3. lb is set to its limiting value of 10, the terms in Eq. 3. lb above
can be rearranged as shown below:

A, =IFs *(10- A + 10 Eq. 3.e
Fr

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 virtually unpolluted. In this case the values for each
variable above become:

F, = 113,000 gpm (one circulating coolant water pump)
Fr = 250 gpm (nominal flow rate limit for radioactive waste discharge pump);
Ac = 0 (reflecting good radioactive discharge management)

Hence, Eq. 3.le 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 3
discharges should limit discharge concentrations 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 C1, C2, ..., Cq. 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:

ECeff = Ci Eq. 3.If

( /Eq)
where

Cj = concentrations of individual radionuclides, "j", in the mixture, uCi/ml
YCj = sum of the concentrations in the waste monitor tank, uCi/mI
ECJ = effluent concentrations listed in lOCFR20, Appendix B, Table 2, column 2,

for each radionuclide, "j", uCi/mI
ECeff = effective EC for a mixture of radionuclides, uCi/ml
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The limiting concentration, LC, may be estimated by multiplying the value of ECeff from Eq.3.lf
by the factor Ar from Eq. 3.1e.

LC = At * ECeff Eq. 3.Ig

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.

The count rate corresponding to the effective effluent concentration, CR, can be calculated in a
manner similar to the methods of equation 3.If.

CR =

E (C-/ECj)

Eq. 3.1h

where
CR = count rate, cpm, associated with one EC~ff
Eri = 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' Ar* CR Eq.3.1i

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 EC Concentration/ Er C *Er.

C (uCi/ml) EC (cpm)/(uCilml) (cpm)
(uCi/ml) (C/EC)

H-3 1.74E-02 lE-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 lAOE+08 5.91E+00
Co-58 1.O1E-06 2E-05 : .lE-02 1.83E+08 1.85E+02
Zr-95 3.41E-08 2E-05 1.7E-03 ' AOE+08 4.77E+00
Nb-95 3.41E-08 3E-05 ' .lE-03 1.40E+08 4.77E+OO
Co-60 2.20E-08 3E-06 7.3E-03 2.65E+08 5.83E+OO

Xe-133 3.96E-05 2E-04 2.E-O1 0 0
Xe-135 '2.48E-07 2E-04 ' .2E-03 1.31E+08 3.25E+O1

1.74E-02 1.7E+01 2.39E+02
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ECeff = (Z q) / (I (q/ECj)) = (1.74E-02 uCi/ml)/ 1.7E+01
l.OE-03 uCi/ml

CR = (Z (Cj * Er,)) / (I (CjIECj)) = (2.39E+02 cpm)/ 1.7E+01
= 1.4E+01 cpm

The limiting discharge concentration in this example can be estimated using Eq. 3.Ig as shown
below:

LC = 4530 * L.OE-03 uCi/mI = 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 * 14 cpm = 63,000 cpm

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 yield the alarm set point:

alarm set point = (LCR) * SF + bkg Eq. 3.lj
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.
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bkg detector background in cpm

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/ml or uCi/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 instructions for simultaneous discharges from the radioactive waste monitoring system.

RT-8038 is the only liquid effluent monitor' for each unit. Gamma detection instrumentation is
installed for other systems (RT-8041 and RT-8042) as shown in Figure B2-2. These process
control instruments have alarm set points at 1.01E-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 thatfthe 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
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In order to help ensure that these limits are not exceeded, the alarm set points for the MAB/RCB J o
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. lodines, tritium, 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 3) for the 500 hour X/Q in the NNW sector.
This value of XIQ 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: *

whole body dose rate = Drg. * 8760 < 0.5 rem/yr Eq. 3.2a

skin dose rate =Drki, * 8760 < 3 rem/yr Eq. 3.2b

where 8760 = units conversion factor (hr/yr)

Drp,-- whole body dose rate, rem/hr

Drk,, = skin dose rate, rem/hr

Dr. .. = 0.114 * X/Q *I (Qi * Dfi5 p ) * Sr (ren/hr)
i

Drski = 1.11 * Sfe Drpafr*,,) + Drb,,,,skin) (remn/h)

and where

Drg 6= 0.114 * X/Q * E Qi*Dfi,.(a.) (rad/h)
i

OliD/O204 B3-7 Rev. 12

j



Drbtaski,)= 0.114 * X/Q * E Qi*Dfibea(km) r h(rem/h)

Dfigm -gamma dose to tissue conversion factor by nuclide from Table B-i,
Regulatory Guide 1.109 (mrem-m3/pCi-yr),

Dfigam*aai)= gamma dose to air conversion factor by nuclide from Table B-i,
Regulatory Guide 1.109 (mrad-m3)pCi-yr),

Dfiblkm) = beta dose to tissue conversion factor by nuclide from Table B-i,
Regulatory Guide 1.109 (mrem-m3/pCi-yr),

1.11 = ratio of the mass stopping powers for electrons in air to tissue.
- 0.114 = conversion factor from (mrem-m3)/(pCi-yr) to (rem-m3)/(uCi-hr)

Qi = isotope "i" release rate (uCi/sec) from monitors RT-8010B
X/Q = 5.3E-06 (sec/m3);
Sf = 1.0 (a shielding factor set to one since it is not applicable for

instantaneous dose rate calculations);

Hence, release rates, Q, 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 Eqs. 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) = LCb = Q / F

- 94.5 (uCi/cc) Eq. 3.2c
Dfigamm* F

(limiting stack concentrations)k' = LC .k = Q /F

= 567 (uCi/cc) Eq. 3.2d
(.1 * Dfigum + Dfibda~sk ) )*F

where F = unit vent flow rate (200,000 scfm = 9.4E+07 cc/sec)
Qj-- solved from the Eq. 3.2a and 3.2b with Dram = 0.5 rem/yr and Drij, 3 rem/yr
94.5 and 567 have units of (mrem-rtCi-m3Y(pCi-yr-sec)

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 b'cobnsidered in' estimating' the set point. Lastly,'the detector
background should be included in the'alarin set point calculation. IThe'set point calculation
should therefore resemble Eq. 3.2e as shown below:
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Jalarm set point = [(LC) * SF * AF] + bkg Eq. 3.2e

where LC = either the whole body or skin limiting stack concentration, whichever is less,
uci/cc

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 is 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.

AF = allocation factor (ex: 0.5 or half for each unit)

bkg = detector background, uCi/cc

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:

Nuclide Measured Limiting
Concentration, C Concentration, LC C /LC

(uci/cc) (uC__cc

Whole Skin Whole Skin
Body Body

Ar-41 L.OE-06 1.14E-04 4.63E-04 8.77E-03 2.16E-03

Kr-85 1 .OE-06 6.24E-02 4.44E-03 1.6E-05 2.25E-04

Xe-133 4.OE-05 3.42E-03 8.64E-03 1.17E-02 4.63E-03

2.05E-02 7.02E-03

J

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
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current release. The limiting concentration for each nuclide in the mixture could be increased by
the factor listed in the column "C/ (CILC) below:

C/i, (C/LC) - -Re, C (C/LC))*Re,

4.88E-05 . 2.6 1.26E-04

4.88E-05 2.4 1.17E-04

1.95E-03 1.0 1.95E-03

2.04E-03 LCeff= 2.19E-03

Since the monitor does not respond -to all radionuclides the same, the product of value
"C/ (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/ (C/LC) *

Re,". The sum of these concentrations, LCeff, 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.

LC~ff= > ((Ci/'(C/LCi))*Rei) Eq.3.2f

The alarm set point would be estimated in accordance with Equation 3.2e as shown below where
LCeff is used in place of LC:

alarm set point= [2.19E-03 uCilcc * 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 cfrn)

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 4 'Ar and 85Kr do not have the
same monitor response as ' 33Xe 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 available forecast data arid 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 XIQ would
not provide conservative X/Q estimates and, hence, the release would require close monitoring to
assure compliance with the Control limit.

01/01)2n4 B3-10 Rev. 12



I I

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 Eq. 3.2g
supp. purge flow

where unit vent flow rate = 200,000 scfm. = 94 m3/sec
supp. purge flow = 5,000 scfm = 2.4 m3/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 or not will be included in
monthly off-site dose'calculations and will be reported in conformance with Regulatory Guide
1.21.

The other potentiali release is through the main atmospheric 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
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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 "i" : - Flowrate * Time * Concentrationi

where Flowrate = estimated steam vent rate, lbs/sec
Time - duration of release, sec
Concentration; *= concentration of nuclide "i", 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-801OB 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/mI of Each Nuclide

Count Rate
Nuclide Response (Er)
(Uci/mi) (cpm)I(uCi/ml)

Be-7 1.50E+07
Sc-46 2.74E+08
Cr-51 1.45E+07
Mn-54 IAOE+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-lOrm 4.38E+08
Sn-113 9.86E+07
Sb-122 1.09E+08
Sb-124 2.49E+08
Sb-125 1.21E+08 J
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
1-135 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.OOE+08
W-187 I.IIE+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:

Er = detectedcpm =Effl*ni+Eff2 *n2 +...+E ffi*ni
uCi/mlofnucide

where Eff, = gamma detection efficiency for each gamma of energy class "i" from Figure B2-5
(cpm)/(uCi/ml)),

ni = frequency of gamma energy class "i" emission 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 Entrained Noble Gases

Detection
Nuclide Gnmma Er

Fraction (cpmr(uCi/rn)

Gamma Efficiency
EzieW' (cpmy(uCi/ml)

Kr-85m 151 1.15x 10' 0.755 8.68E+07

304 1A6x 10' 0.140 2.04E+07

-Total =1.07E+06

.Xe-131m 164' * 1.20x 1O0 0.0196 2.35E+06

Xe-133 '81 .0 0371 0

-Xe-133m 233 - 1.37x 10 0.103 * IAIE+07

Xe135 250 -1.40x 10.903 1.264E+08

608 1.44 x Io' 0.0291 4.2E+06

Total 131E+08

Xe-135m 527 1.45 x 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

Nuclide Count Rate Indicated
Response (E) Response (Rei)

cMIT uCicc (Xe-133
uCi/cc Equivalent

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.OE+08 2.8

Kr-90 1.OE+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.OE+08 2.8

Xe-138 1.OE+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 monitores 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 = detector cpml(uCilcc) = Eff1 * n + Eff2 + n2 + ... + Eff; * n;

where Effi = beta detection efficiency each beta of energy class "i" from Figure B2-3 (cpm per
uCi/cc),
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ni= frequency of beta energy class "i" emission per decay.
The efficiency of detection factor relative to Xe-133, Rei, may be calculated from the above
efficiency as follows:

Rej = E / spm of reference nuclide
uCi/cc

The reference nuclide is the radionuclide with which the detector was calibrated and the one for
'which 1 uCilcc indicated by the' monitor actually corresponds to 1 uCi/cc in the sample line.
Most other radionuclides will only approximately reflect a 1 uCilcc monitor response when 1
uCi/cc is in the sample line. Thus, the "Indicated Detector Response (Re1)" column shows how
well the RT-8010B monitor estimates the concentrations of each radionuclide potentially in the
gaseous effluent stream.

0 1/0 1004 B3-1 6 Rev. 12



I I

Example Calculations for Noble Gas Releases J

Detection

Nuclide Beta Energy Efficiency Beta Fraction E
_______ max (keV) (cpm)/(uCi/ml) (cpm)/(uCilcc)

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

K-73800 1.OE+08 0.73 E7Kr-87 1300 9.6E+07 0.27 9.9E+07

2800 l.OE+08 0.20 2.0E+07
Kr-88 900 9.OE+07 0.12 1.lI E+07

520 7.6E+07 0.68 8.3E+07

Kr-89 4000 1.OE+08 1.00 1.OE+08

Kr-90 2800 1.OE+08 1.00 1.OE+08

130 0.0E+O0 0.58 0.OE+08
Xe-131m 160 1.3E+06 0.42 55E+05

200 4.2E+06 0.62 2.6E+06
Xe-133m 230 7.8E+06 0.28 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

Xe-135 910 9.0E+07 0.97 8.73E+07
8.9E+06

4000 l.OE+08 0.67 6.7E+07
Xe-137 3600 l.OE+08 0.33 l.OE+08

Xe-138 2400 l.OE+08 1.00 ; .OE+08

J,
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Example Calculations for Noble Gas Releases

| Nuclide Detection Reference Rei
Efficiency -' Nuclide. ' uCi/cc Xe-133/cpm

l (cpm)/(uCiLcc) (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 2.4

Kr-87 9.9E+07 - 3.55E+07 2.8

Kr-88 8.3E+07 .3.55E+07 2.3

Kr-89 1.OE+08 3.55E+07 2.8

|Kr-90 ' 1.OE+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.OE+08 3.55E+07 2.8'!

Xe-138 l.OE+08 3.55E+07 2.8'

. .. . . i. .. .4
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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/cc) (uCi/cc) (CPM) (uCi/cc Xe-133)

Ar-41 1.14E-04 4.63E-04 1.lE+04 3.OE-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 1.1 OE-02 9.29E-03 5.1EE+03 1.4E-04

Xe-133m 4.OOE-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 l.lE+04 3.2E-04

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 using the more restrictive limiting stack concentration as
shown below:

Limiting Count Rate= Stack Concentration * E
Indicated Response = Stack Concentration * Req
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4.0 Off-site Dose Calculations

4.1 Liquid Releases

4.1.1 Control 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 ierems to the total body and less than or equal to 5 arems 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 JV office as
required by 1OCFR50, Appendix I.

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(aj), 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(aj) = F Q(i) * R(aij)p&, (mrem) Eq. 4.1a
path i

where Q(i) and R(aij) are described in Table B4-2 and where the values for R(aij) 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 releaised from either unit, mix with the water of the reservoir.
These nuclides are expected to be further diluted into the Colorado River with blowdown
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operations or releases via the spillway overflow (following unusually heavy rains). Water
containing trace amounts of radionuclides 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 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 permits are seldom (if ever) exercised.

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 consumption of sea trout, red j
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 Environment Little Robbins Slough drains through a marsh
accessible to local land owners only. Freshwater fish are taken from ponds in this area for sport.
However, the annual take is normally small and limited to a few families. Also, some cattle
graze in areas where water from Little Robbins Slough might be ingested; however, water for
cattle in the area is typically supplied by wells rather than surface water. Hence, no meat
ingestion pathways are considered for liquid effluents.

4.2.1.3 Matagorda Bay and the Gulf of Mexico The Colorado River, West Branch Colorado,
Little Robbins Slough, and the East Fork Little Robbins Slough all discharge into Matagorda Bay
which connects to the Gulf of Mexico as shown in Figure B4-1. Because these bodies of water
are connected by natural and man-made channels and the resulting circulation patterns are
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unknown, no mixing models are available to predict concentrations. However, the average flows
of these discharges into Matagorda Bay are small compared with the volume of Matagorda Bay
moved to' the Gulf of Mexico by tide action. The Matagorda Bay concentration determines the
doses due to saltwater pathways and may be assumed to be determined by the ratio of the activity
reaching the bay each day and the volume of water moved by tide action (193,820 acre-ft/day).

Internal dose from nuclides reaching Matagorda Bay or the Gulf of Mexico is due to the
consumption of sea trout, red dium, and flounder by sports fishermen, and crabs, shrimp, and
oysters taken both commercially and by sportsmen.

Since the town of Palacios is builtfon the- shores of Matagorda'Bay, external exposure due to
shoreline deposits is possible.

4.2.2' Model for Reservoir Related Radionuclide Decay and Release Off-site

A generally conservative calculation of the off-site dose is accomplished using off-site liquid
effluent releases estimated according to the method described in this section.

Table B4-1 lists fractions as calculated by this method for each radionuclide anticipated to be
discharged from the plant to the reservoir. These fractions represent the' portion of a particular
liquid effluent discharge from the plant which will eventually leave the site. These fractions are
different for each release route from the reservoir and consist of the product of the variable
"Floss" and one or more of the variables "c, fjwc, firs, and felrs" as described below.

-4.2.2.1 Model of the Annual Average Liquid Off-site Release Estimates Based on Plant
Discharges to the Reservoir

Radioactive materials released from STP into the main cooling reservoir do not expose
members of the public because the reservoir use is restricted. The water is not used for
irrigation or drinking and fishing is controlled to prevent ingestion by members of the public.
However, a fraction of radioactive material released into the reservoir may eventually leave
the reservoir from blowdown activities, overflow, or seepage. The'variable "Floss
developed in this section represents the fraction of the activity for a given nuclide which may
eventually escape the reservoir through these three mechanisms. The mathematical
derivation of the Floss variable follows.

Assumptions:

1. Activity released to the reservoir is not available for release off-site for two weeks,
during which time it becomesm'rixed with previous releases. The mass flow of the
reservoir water is" such that it'should take about two weeks for water to work its way
around to the spillway. After one complete circuit of the reservoir (about three weeks), a
given release should have'mixed into a much larger volume of water than was the original
batch release.
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2. Batch releases of liquid effluents to the reservoir are made every day or two and are J
about the same magnitude. Consequently, they approximate a constant discharge rate
(Ci/yr). This assumption along with the travel time of assumption #1 above helps assure
that the radionuclides in the reservoir are fairly uniformly mixed.

3. The releases due to seepage and blowdown are constant and continuous (any release
over the spillway is small and considered to be part of the routine blowdown activity).
This assumption is accurate for the seepage, but is only accurate for blowdown if large
averaging times are considered. The model is based on annual averages which helps to
smooth the discrete blowdown operations each year to approximate a continuous activity.

4. The rate that radioactivity is lost from the reservoir is proportional to the amount of
activity in the reservoir at any time. This assumption allows all losses from the reservoir
to be treated mathematically the same way as radioactive decay. This assumption is
accurate insofar as long averaging times allow discrete discharges to the reservoir and
discrete releases from the reservoir off-site to approximate continuous processes.

5. Evaporation from the reservoir offers a release method for tritium and noble gases, but
does not affect any other radionuclides. Hence, the release rate constant for tritium will
be different than for non-volatile radionuclides.

6. The volume of the reservoir remains constant. A steady state assumption to simplify
the model.

7. Five (5) percent of the radioactive material (100% of tritium) discharged from the
plant to the reservoir remains in solution and available for release from the reservoir to
the off-site environment per EPRI STPEGS MCR Bottom Sediment Characterization
Study, 1991, by Richard E. Lockwood (STP) and David R. Blankinship (Texas A&M
University).

Estimation of Remaining Batch Discharge as a Function of Time

The remaining radioactivity, A(t), for a given radionuclide as a function of time after a single
discharge of plant effluent mixes into the reservoir is related to the fully mixed discharge
activity, A,, as described below:

A(t) = A. el- (Y+Yr) * t] Eq.4.2a

where:
Y = release rate constant for water from the reservoir, per day,
Yr = the radioactive decay rate for the given nuclide, per dayt

(Y+Yr)= total loss rate (release rate and radioactive decay rate) from the reservoir,
per day;

t = time since mixing in reservoir is complete (14 days after discharge) in
days;
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A. = activity available'for release from the reservoir following a discharge of
activity, Ai, from the plant to the reservoir including a mixing delay of 14
days, Ci;-

A(t) = current activity following'mixing of a radionuclide from a plant discharge
to the reservoir, Ci. '

Release Rate From the Reservoir

The rate of release for a given nuclide from the reservoir is a function of time since discharge
from the plant to the reservoir as shown below: ,

release rate = (activity in the reservoir) * (release rate constant)

since Y = release rate constant (per day)
and A(t) = amount of activity in the reservoir at time "t"

then release rate = A(t) *Y

and substituting for A(t) from Equation Eq. 4.2a

release rate Y * A * e[(Y+Y)'tl Eq. 4.2b

Integrated Release From the Reservoir

The total release during any period of time can be estimated by integrating the release rate of
Equation Eq. 4.2b above and evaluating it for that time period.

Tf
Total release = | (release rate) dt

t=T1  ' -

t =TiTf
-- A.Y *Je<Y+Yr)*t] dt

t-Y+r = = T,-'' Tf
A y* Y el(Y+Yr)'t_ dt
-(Y+Yr) t , -

=AQ. Y* (ex~Ytrrf] - (Y+Yr) 7i]

..{Y+Yr)

= _Y* (e( *]Y+Yr) *a] -e l TN] Eq. 4.2c
(Y+Yr)? ...
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Example Release Calculation 9

Examples of how one would expect activity to leave STP following a discharge to the
reservoir from the plant follow. Three radionuclides are illustrated: a long-lived nuclide
such as Cs-137; a nuclide of moderate half-life such as Co-60; and a short-lived nuclide
such as Fe-59.

Value of integral from year "Ti" to year "Tf" using Equation 4.2c with three values of Yr.

T1  Tf Yr=6.3E-5 per day Yr-3.4E-4 per day Yr-2.3E-2 per day

0 1 0.0024 A. 0.0023 A, 2.92E-04 A,
1 2 0.0023 A, 0.0020 A, 0.000 A.
2 3 0.0023 A, 0.0018 A, 0.00
3 4 0.0022 A, 0.0016 A, 0.00
... ... .... . ... .. ..

... ... .. ... .. ...

19 20 0.0015 A 0.0000 A, 0.00
... ... .... . ... .. ..

... ... .. ... .. ...

... ... .... . ... .. ..

0.0000 Ao 0.0000 A, 0.000 A,
Total = 0.0950 A, 0.0190 Ao 2.92E-04 Ao

Discussion

Note from the table above that the release (and hence the off-site dose) following a plant
discharge to the reservoir is spread out in time, particularly for the longer-lived nuclides. If
we assume that all of a given nuclide which is destined to leave STP does so in the first year,
we would assign the dose associated with the release indicated in the last line of the table in
the first year and omit the releases listed for subsequent years.

This method is generally conservative since for nuclides with half-lives greater than a couple
of years, the dose estimate corresponding to the integrated release is several times larger than
the true dose corresponding to the actual release in the first year. The only instance where the
method might not be conservative is if in a given year a long-lived nuclide accounted for a
large fraction of the 3-mrem limit. If in the following year a short-lived nuclide accounted
for the dose, the dose estimate in that second year might be only about 90% of the dose
actually delivered that year. This is because the long-lived nuclide from the previous year
would still be delivering off-site dose the second year even though the model assigned all that
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dose the first year. In turn, the short-lived nuclide would deliver virtually all its off-site dose
in the year it was actually released to the reservoir.

Conclusion

* Considering the uncertainties in estimating off-site flow rates, the possibility of making a
; 10% error in the off-site doses in consecutive years seems unimportant.- Therefore, the

ODCM will assign all dose related to the integrated release from the reservoir for a given
discharge into the reservoir in the year of the discharge to the reservoir. This integrated
release is simply

total release = A_ * Y * (et-('+Y) *Ti] _ er(Y+Yr)'T~ )
(Y+Yr)

evaluated with Tr = infinity (years) and
Tj = 0 (years).

total release = A, * Y Eq. 4.2d
Y+Yr

This total release from the reservoir assumes that "Ti" above is measured from the time a
radionuclide becomes available for release from the reservoir. Since 14 days must elapse
before liquid effluents mix throughout the reservoir, a radioactive decay term, EXP[-Yr* 14],
should be applied to be strictly correct mathematically. An additional correction factor may
be added to account for permanent radionuclide deposition in the reservoir bottom sediments.
Five (5) percent of the radioactive material (100% of tritium) released to the reservoir
remains in solution. -Hence the fraction, Floss, from a given initial plant discharge into the
reservoir, Ai, which eventually leaves the reservoir to the uncontrolled off-site environment is

Floss total release from site = A0 * Y / (Y+Yr) Eq. 4.2e
initial release to reservoir Ai -

where A= A; * EXP[-Yr*14] * 0.05 following 14 days of decay and 95% sedimentation.

The fractional loss, Floss, value can be calculated by substituting for'the variable A0 in
Equation 4.2e.

Floss = Y / (Y+Yr )* A; * EXPr-Yr*141 = Y * EXP[-Yr*14] * 0.05Eq. 4.2f
A; Y+Yr

Equation 4.2f is used in section B4.2.2.2 to estimate the fraction of an initial plant discharge
into the reservoir which eventually leaves the reservoir to the off-site environment.
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4.2.2.2 Liquid Off-site Effluent Release Estimates for Nonvolatile Radionuclides
(Evaporation of Tritium and Water Omitted)

The fractions of nuclide "i from a plant discharge to the reservoir which may eventually
reach the off-site environment, N,(i), Nm(i), Nk(i) , are calculated for the three bodies of
water into which nuclides might concentrate as below:

Colorado River N,(i) = fc * Floss
Matagorda Bay. Nm(i) = (fc + fwc + firs + felrs) * Floss
Little Robbins Slough: Nh,(i) = (firs + felrs) * Floss

where

Floss = fraction of activity which eventually leaves STP following release to the reservoir
from Equation 4.2f

= Y * EXP[-Yr,,*14] *0.05
Y+Yr1

Y = loss rate due to blowdown and seepage from the nominal reservoir volume
= (annual blowdown flow rate + seepage)/reservoir volume)

(3400 AF/y + 5700 AF/y) per 150,000 AF = 6.067E-2 per year =1.662E-4 per day

Yr, loss rate due to radioactive decay
= 0.693/(nuclide half-life in days)

fc = fraction of water loss reaching the Colorado River (blowdown plus relief well
flow)

= (1027 AF/y+ 3400 AF/y) per 9100 AF/y = 0.486

fwc = fraction of water loss reaching the W. Branch Colorado (relief well flow)
= 174AF/yper9lOOAF/y = 0.019

firs = fraction of water loss reaching the Little Robbins Slough (relief well flow)
= 2210AF/yper9100AF/y = 0.243

felrs = fraction of water loss reaching the E. Fork of Little Robbins Slough (relief well
flow)

= 494AF/yper9100AF/y =0.054

Reservoir Volume and Flow Data

1. The reservoir volume is fixed at 150,000 AF (nominal volume).
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2. The seepage rate is 5700 AF/y to the shallow aquifer (approximately 1800 AF/y
remain in the shallow aquifer).

3. The evaporation rate is 38,592 AF/y.
4. The blowdown rate is 3400 AF/y to the Colorado River (anticipated maximum value).
5.' Relief well flow to the Colorado River is 1027 AF/y (best estimate).
6. Relief well flow to the W. Branch Colorado River is 174 AF/y (best estimate).
7. Relief well flow to the Little Robbins Slough is 2210 AF/y (best estimate).
8. Relief well flow to E. Fork Little Robbins Slough is 494 AF/y (best estimate).

For example, the fraction of Co-60 reaching the Colorado River, NC(Co-60), that appears in
Table B4-1 is calculated as follows:

Floss - Y / (Y + Yr) *EXP[-Yr*14] *0.05
" 1.662E-4 / (1.662E-4 + 0.693/1.93E3) * EXP[-0.693/1.93E3*14] * 0.05
= 0.016

N,(Co-60) fc * Floss = 0.486*0.016 7.64E-3

This values of N(i) are used in the equations of sections B4.2.3 to calculate dose to Members
of the Public off-site.

4.2.2.3 Tritium Off-site Releases in Licqid Effluents (Evaporative Losses Included)

" The fractions of 3H from a plant discharge to the reservoir which may eventually reach the
off-site environment must be calculated differently than for the non-volatile nuclides

-described in'section B4.2.2.2. The values of Floss, fc, fwc, firs, and felrs' all have different
values because evaporative loses contribute to the reduction of 3H in the reservoir before it
can migrate off-site.

Nf(3H), Nm( 3H), N( 3H) = calculated as previously described in section B4.2.2.2

Floss = 8.712E-04/(8.712E-04 + 1.54E-04) 0.8498

Y = 47,690 AF/y per 150,000 AF = 0.3180 per year
= 8.712E-04perday.'

YrH3 - 0.693/(4506 days) -1.54E-04 per day
.. ,.- . .

fc = (1027 AF/y* +3400 AF/yj per 47,690 AF/y 9.283E-2

fWc = 174 AF/y'per 47,690 AF/y= 3.649E-3

flrs = 2210 AF/y per 47,690 AF/y =.4.634E-2

feIrs = 494 AF/y per 47,690 AF/y = 1.036E-2
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4.2.3 Off-site Doses from Liquid Effluents

Liquid pathway doses are calculated using the total integrated nuclide releases from the reservoir
to the off-site environment. These releases are diluted into the annual average flow of the
receiving body of water. Resulting doses will generally overestimate the true off-site values
since the activity would normally leave STP over several years and hence would be diluted by
substantially more than one year's flow volume once off-site. For example, 50% of the activity
contained in the reservoir water is released approximately every 11 years (evaporation excluded);
hence, no more than 5.9% of a very long-lived nuclide would leave the site via liquid pathways
in any one year. Nevertheless, the projected dose for each release is estimated based upon the
assumption that all the activity destined to leave the reservoir does so in the current year. These
doses are summed to calculate the month's contribution to the committed dose to the MEMBER
OF THE PUBLIC at or beyond the site boundary receiving the greatest dose due to liquid
releases. This individual's dose is determined by the consumption of fish and marine
invertebrates plus shoreline exposure'along the Colorado River, Matagorda Bay or the Little
Robbins Slough as calculated below.

4.2.3.1 Fish Ingestion Pathway The pathway dose factors for an individual who ingests saltwater
fish, crabs, and shrimp from the Colorado River, Matagorda Bay, or freshwater fish from the
Little Robbins Slough area are calculated using Equation 4.2g where the parameter descriptions
are in Table B4-2 and the parameter values are as listed in Table B4-3. The resulting pathway
dose factors are tabulated in Table B4-7a by organ and age. The dose commitment age as
described in Regulatory Guide 1.109 was used in the tabulation of dose factors in Table B4-7a.

R(a,ij)pat,,.,iw 1000 * U * z N(i)*B(i) * D(aij) * EXP [-Y(i)*T] (mrem/Ci) Eq. 4.2g
M*F i

Equation 4.2g is equivalent to Regulatory Guide 1.109 Equation A-3 methods. It is restated as
used in the computer program used to calculate the pathway dose factors at STP and includes a
factor, N(i), to account for radioactive decay and sedimentation before leaving the reservoir.

4.2.3.2 Shoreline Deposition Pathway Individuals who live in the area could be exposed to
accumulations of contaminated silt deposited along the Colorado River bank, along Little
Robbins Slough, or on the shores of Matagorda Bay.' The pathway dose factors from these
potential shoreline deposits are calculated using Equation 4.2h with the parameters described in
Table B4-2 and with values as listed in Table B4-3. The resulting pathway dose factors are
compiled in Table B4-7a by organ and age. The dose commitment age as described in
Regulatory Guide 1.109 was used in the tabulation of dose factors in Table B4-7a.

R(a,ij).,h f 110,000 * Ub*W * Z N(i) * T(i) * D(aiJ) * EXP[-Y(i)*T]
M*F i

(1 - EXP[-Y(i)*Tb]) (mrem/Ci) Eq. 4.2h
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Equation 4.2h is equivalent to Regulatory Guide 1.109 Equation A-7 methods. It is restated as
used in the computer program used to calculate the pathway dose factors at STP and includes a
factor, N(i), to account for radioactive decay and sedimentation before leaving the reservoir.

4.3 Gaseous Releases -

4.3.1 Control Requirements -

Control 3.11.2.1 of Part A of the ODCM requires that the dose rate at or beyond the site
boundary due to radioactive materials released in gaseous effluents from the site be limited to the
following values:

a. The dose rate limit for noble gases must be less than 500 mrem/yr to the total body and
less than 3000 mrem/yr to the skin, and

b. The dose rate limit for all radionuclides other than noble gases with half-lives greater than
8 days be less than 1500 mrem/yr to any organ.

These requirements stem from the NRC desire for nuclear power plants to operate at a small
fraction of the radiological protection limits of 1 0CFR2O.

Control 3.11.2.2 of Part A of the ODCM also requires that the air dose in areas at or beyond the
site boundary due to noble gases released in gaseous effluents shall be limited to the following:

a. During any calendar quarter to less than or equal to 5 mrads for gamma radiation and 10
mrads for beta radiation, and,

b. During any calendar year to less than or equal to 10 mrads for gamma radiation and 20
mrads for beta radiation.

Control 3.11.2.3 further limits the'dose to a MEMBER OF THE PUBLIC from 1-131, I-133,
tritium, and radionuclides in' particulte form with half-lives greater than 8 days in gaseous
effluents released to areas at or beyond the'site boundary as follows:

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

b. During any calendar yearto' less than or equal to 15 mrems to any organ.'

These last two requirements stem from STP's commitment to operate STP within the guidelines
described in 1OCFR50, Appendix I, Lfor maintaining doses to the public as low as 'reasonably
achievable. '
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4.3.2 Implementation of Control 3.11.2.1

4.3.2.1 Noble Gases All gaseous effluent releases from STP are assumed to be ground level
due to the proximity of each unit's vent to the roof. For the purpose of demonstrating that off-site
dose rates have not exceeded the dose rate limits of this Control, the atmospheric dispersion
factor, X/Q, may be assumed to be 5.3E-06 sec/cubic meter. This represents the 500 hour
average X/Q at the site boundary and occurs in the NNW sector. When possible, actual hourly
X/Q values coupled with hourly release data are used in place of composite release data and
historical average X/Qs.

The hourly average dose rates to the whole body and to the skin due to noble gas releases may be
estimated using Equations 4.4d and 4.4e of this section provided the shielding factor, Sf, equals
1.0 for the purpose of determining compliance with Control 3.11.2.1.

4.3.2.2 Iodine and Particulates The maximum dose rate to an organj, in a given age
group, a, due to particulate releases may be estimated as follows:

Dose rate(aj) =X/Q * Y R(aij)jziadot a Q(i) + D/Q * (R(ajij)pahway) * Q(i) (mrem/hr)
i path i Eq. 4.3a

where
Q(i) = release rate of nuclide "i" (Ci/hr),
X/Q = 5.3E-06 (sec/n 3) (or actual estimate of X/Q for H3 and C14 or depleted K.)

X/Q for particulates and iodines at the time of release),
D/Q = 8.4E-09 (1 /m2) (or actual estimate of D/Q at the exposure location),
R(a~iJ)p,,hw.y = pathway dose factors from Table B4-7b (units as described in notes to

Table B4-7).

The highest organ dose so calculated may be used for demonstrating compliance with Control
3.11.2.1. However, only pathways confirmed by the land use census need be considered (e.g.
cow-milk-infant pathway need not be considered in the absence of the cow).

4.3.3 Implementation of Control 3.11.2.2

NUREG-0133 allows STP to use the highest calculated annual average X/Q in calculating doses
for comparison with the quarterly and annual dose limits. However, NUREG-0133 recommends
the use of the highest 500-hour average X/Q for doses due to short-term releases. STP normally
has available hourly average X/Q values for each sector plus tirme-dated release, information.
When possible, these hourly XIQ values coupled with hourly release data are used in place of
composite release data and historical average X/Qs.
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The historical dispersion values which may. be used for calculations in place of historical
averages are: -

annual average releases = 1.1E-06 (seconds per cubic meter)
- 500 hour or shorter releases = 5.3E-06 (seconds per cubic meter)

4.3.3.1 Noble Gases The noble gas releases averaged over a calendar quarter or a calendar
year result in a dose to air at the site boundary as calculated using Equations 4.4f for gamma
radiation and Equation 4.4h for beta radiation.

4.3.4 Implementation of Control 3.11.2.3

'4.3A.1 lodines. Tritium, and Particulates The dose to a MEMBER OF THE PUBLIC
stationed at or beyond the site boundary (Table B4-6) due to radioiodine and particulate releases
is estimated using Equation 4.4k and the appropriate pathway dose factor from Table B4-7b. The
historical dispersion values (X/Q and depleted X/Q) may be used in'place of actual data' if
necessary as described in part 4.3.3 above.

4.4 Gaseous Dose Models and Dose Formulas

4.4.1 Dispersion Calculation Methods

If current meteorological data are used to estimate dispersion, X/Q, in place of the historical
values,'calculations for routine releases use the sector-average version of'the equations for
atmospheric relative concentration. These calculations are made in accordance with the
methodology in NRC Regulatory Guide 1.111 and are all based on ground level releases.

4.4.1.1 X/O Calculation The sector average X/Q for a given hour is calculated using:

X/Q = 2.03 (sec/m3)
Umn * Dxqc * Smn

Eq. 4.4a

where,
Smn w= [sZ2+ ( Hcon2/2* 7C)]1l2

or
Smn = sz * (3)If; whichever is less;

and
Hcon
sz
Smn
Dxqc
Umn
2.03
7r

= building height (meters),
= vertical dispersion coefficient (meters),
= dispersion coefficient with building wake factor included (meters)
= downwind distance to'the receptor (meters),
= hourly average winhd speed (meterWsecond),
= (2/4) ndivided by the sector width in radians, (2*4/16).
= 3.14
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4.4.1 2 Depleted X2O Calculation X/Q values are used in conjunction with tritium and noble
gases released. However, the downwind concentrations for particulates and radioiodines will be
affected by ground deposition. X/Q values used for calculating inhalation doses from
particulates and radioiodines must be modified by the ground depletion factors of Table B4-4
(from Figure 2 of NRC Regulatory Guide 1.111).

(X/Q)dcpl = (X/Q) * (ground depletion factor) (seclr 3) Eq. 4.4b

4.4.1.3 Ground Deposition Ground deposition is calculated using the deposition factors of
Table B4-5 (also from Regulatory Guide 1.111, Figures 6-9).

(D/Q) = (deposition factor) (1/rm) Eq. 4.4c
Dxqc * 0.3927

where 0.3927 =radians in one sector or (2n)116,
Dxqc = down wind distance (meters).

Deposition calculated by multiplying this term, D/Q, by the release rate, Q, will yield values
independent of atmospheric stability as indicated in NRC Regulatory Guide 1.111.

4.4.2 Submersion Dose From Noble Gases

The methods used to estimate doses due to noble gases are those of Regulatory Guide 1.109. The
whole body and skin doses from submersion in a cloud of noble gas may be calculated by
multiplying the appropriate dose factor for the plume pathway from Table B4-7b by the |
dispersion, XIQ, and by the release rate, Q. An equivalent calculation can be accomplished using
the formulas described in the following three subsections:

4.4.2.1 Whole Body Dose Rate

Dr, =0.114 * X/Q * Z (Q(i) * Dfig) * Sf (rem/hr) Eq. 4.4d

where
0.114 = conversion factor from (mrem-m3)I(pCi-yr) to (rem-m 3)/(uCi-hr)
X/Q = from Equation 4.4a (sec/m3)
Q(i) = isotope "i" release rate (uCi/sec) from monitor RT-8010B
DfigAmm = gamma dose to tissue conversion factor for nuclide gamma "i" from

Table B-I of Regulatory Guide 1.109 (mnem-m 3/pCi-yr)
Sf = 0.7, shielding factor from Regulatory Guide 1.109

= 1.0 when determining compliance with Control 3.11.2.1

Dry,, of Equation 4.4d is equivalent to DT _ (r,0) of Equation B-8 in Regulatory Guide 1.109.
Equation 4.4d is expressed as rem/hr whereas Equation B-8 is expressed in units of rem/yr.
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Equation 4.4d contains factors which exist in the Regulatory Guide as the combination of
Equations B-8 and C-3.

4A.2.2 Skin Dose Rate from Noble Gases Skin dose rate is calculated based on both the
beta emissions and gammas coming from the noble gas cloud surrounding the receptor.

Dr,kh= 1.11 * Sf * Drg,, i,) + Drb~dgkin) (rem/h) Eq. 4.4e

where Drgm(.i,) = OI114*X/Q* Q(i)*Dfig a(ir) (rad/h) Eq 4.4f
i

and Drbta,kJ) = 0.1 14*X/Q*l Q(i)*Dfibt,(,kin) (rem/h) Eq. 4Ag
i

Sf =0.7, default shielding factor from Regulatory Guide 1.109, Table E-15
= 1.0 when determining compliance with Control 3.11.2.1

DfibtWakm) = beta dose to tissue conversion factor from Table B-1, Regulatory
Guide 1.109 (mrem-m3/pCi-yr),

Dfigamma(air) = gamma dose to air conversion factor from Table B-1, Regulatory
Guide 1.109 (mrad-rn3/pCi-yr),

1.11 = ratio of the mass stopping powers for electrons in air to tissue from
Regulatory Guide 1.109 Equation B-9.

Q(i) isotope "i" release rate (uCi/sec) from monitor RT-80 IOB

Equation 4.4e is equivalent to Equation B-9 in combination with Equation C-3 of Regulatory
Guide 1.109. Equations 4.4f and 4.4g were extracted from Equation 4.4e to simplify its
expression. The conversion constant was adjusted to provide rem per hour rather than rem per
year as found in the Regulatory'Guide. Equation 4.4f is also equivalent to Equation B-5
combined with Equation B4 of Regulatory Guide 1.109.

The gamma dose rate to air is calculated here as an intermediate step in calculating the total dose
rate to skin from noble gases. However, this gamma dose rate to. air value, Dr gamma(air) from
Equation 4.4f is used to' demonstrate .compliance with the first part of Control'3.11.2.2 if
multiplied by the release duration in hours as desccnbed in Section B4.4.2.3.

4.4.2.3 Dose to Air from Noble Gases The dose to air at the site boundary is a required dose
calculation in Control 3.11.2.2. The first step is to calculate the beta dose 'rate to air for noble
gases as indicated below:

Drfl,.air) = 0.114 * X/Q * z Q(i) * Dfibctir) (radlh) Eq. 4.4h
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where Dfib~,,) = beta dose to air conversion factor from Table B-i, Regulatory Guide 1.109 "
(rnrad-m3/pCi-yr),

0.114 = conversion factor from (mrad-m3 /pCi-yr) to (rad-m3/uCi-hr),
XIQ = from Equation 4.4a (sec/r 3),
Q(i) = isotope "i" release rate (uCi/sec) from monitors RT-80101B.

Equation 4.4h contains the elements of Equations B-4 and B-5 of Regulatory Guide 1.109. The
dose rates of Equations 4.4f and 4.4h may be multiplied by the release duration to give the dose
to air from gamma and beta radiation as shown below.

Dosei,,,) = Drgxr) * T Eq. 4.4i

Dosebdg,¢,) = Drbdj,) * T Eq. 4.4j

where Drg.,,g,, ) is from Equation 4.4f
Drbdge) is from Equation 4.4h
T is the release duration

4.4.3 Dose Due to Airborne Radionuclides

The dose delivered to the individual with the highest exposure due to airborne radioactive
particles and gases is calculated as the sum of pathway doses for all nuclides present.

Dose,& (adj)= (dispersion) * Q(i) * R(a,ij) (mrem) Eq. 4.4k
path i

where
dispersion= ground deposition, D/Q (1/m2 ), for ingestion and deposition pathways, or

(X/Q)dcpl (sec/r 3), for particle inhalation pathways, or
(X/Q) (sec/m3), for noble gas, H-3, and C- 14 all pathways

Q(i) = integrated release of nuclide "i" stored by plant computer from monitors
RT-8010B (Ci),

R(aij) = age, nuclide, and organ specific dose factor for a given pathway as listed in
Table B4-7b (units as described in notes to Table B4-7).

For ingestion pathways involving particles, the ground deposition as calculated from Equation
4.4c is used for the dispersion in Equation 4.4k.

For inhalation of particles, the depleted X/Q from Equation 4.4b is used for the dispersion in
Equation 4.4k.

For both ingestion and inhalation of H-3 and C-14, the X/Q from Equation 4.4a is substituted for
dispersion in Equation 4.4k.
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For plume immersion dose to noble gases, the X/Q from Equation 4.4a is substituted for
dispersion in Equation 4.4k.

Although in practice these calculations are performed at the distances and directions listed in
Table B4-6, only the distance and direction giving the largest organ dose is used in Equation 4Ak
above.

The exposure pathway dependent -dose factors, R(aij), of Table B4-7b were generated using a
code similar to-NRC's GASPAR routine as described in NUREG-0597.. The pathways for
radionuclides released to the atmosphere which may expose the local population do not include
the milk pathway. No milk cows or goats have been identified within five miles of the plant, and
no commercial dairies exist within fifty miles of the plant. Since a milk cow or goat could be
introduced in the future, Table B4-7b contains dose factors for those pathways even though they
are not used at this time. These dose factors of Table B4-7b were calculated for the pathways,
organs, and age groups as described below: .

.-Pathways "Pathway Description
Plume Immersion Whole body and skin exposure to noble gas
Ground ; ' Whole bbdy'and skin exposure to paiticulates deposited on ground . -

Vegetation Ingestion Organ doses to particles, 3H, and "C deposited on vegetation
Meat ingestion Organ doses to particles, 3H, and " C in meat products
Cow Milk Not currently an active pathway
Goat Milk Not currently an active pathway
Inhalation Organ doses to inhaled particles, 3H, and 1 4C

: Age Group A'' Years of age Dose Commitment Fraction ofpopulation in each-
.,-,r) ;'. A'. ge(vr): '.- ; age ro''

'Infant ' - 0-1 ' 0 ' 0.0
Child . 1' * 4 '0.18 --
Teen 11 - 17 14 - 0.11
Adult - 17 17 071

-Organs
Total Body
G.I. Tract

Bone
Liver -'

* Kidney
- Thyid:
'Lun'g ' '- - ,-''"

Skin
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The version of GASPAR used to calculate the dose factors for ingestion employed the methods
of Regulatory Guide 1.109 Equation C-13. Default parameter values as contained in the
Regulatory Guide were used in conjunction with Equation C-13 and its supporting equations,
except for 'H where the site specific humidity value was set to 13 gtm3. Equation C-13 contains
concentration expressions for meat, milk, produce, and leafy vegetables. Each pathway dose
factor of Table B4-7b was calculated by setting the other pathway concentration expressions to
zero and solving the equation for each organ and age group. The airborne concentration (Q(T) *
XIQ) or ground deposition (di(r,0)) was extracted from the components of Equation C-13
(Equations C-5, C-8, C-9, C-10, C-11, and C-12) to render the pathway dose factors of Table
B4-7b independent of the release rate and atmospheric diffusion/deposition. As required by the
Regulatory Guide, 14C and 3H concentrations in vegetation were calculated using special
equations (C-8 and C-9).

The inhalation dose factors of Table B4-7b were calculated by GASPAR using the methods of
Equation C04 with the airborne concentration factor of Equation C-3 extracted to render dose
factors independent of release rate and atmospheric dispersion.

The ground shine dose factors of Table B4-7b were calculated by GASPAR using the methods of
Equation C-2 with the deposition factor (5i(r,0) * Q(i)) of Equation C-1 extracted to render dose
factors independent of release rate and location.

The dose commitment age as described in Regulatory Guide 1.109 was used in the tabulation of
dose factors in Table B4-7b.

4.5 Control 3.11.1.3

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 would exceed 0.06 mrem to the whole body or 0.2 mrem to
any organ in a 3 1-day period.

Doses due to liquid effluent releases shall be estimated prior to release of each batch from the
radioactive waste monitor tanks. The 3 1-day dose projection shall be calculated as shown below:

31-day dose projection = 31 * (accumulated dose) + SF (mrem) Eq. 4.5a
days

where 31 = days in the averaging period
days = integer number of days into the quarter (greater than or equal to 1

but less than or equal to 92)
accumulated dose = sum of doses from releases in the current quarter (mrem) and the

projected release
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SF = safety factor, (projected dose limit) * 0.05, i.e. 5% of limit

Since this operating condition is applied to each unit separately, concurrent releases from both
units need not be considered.

4.6 Control 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 or beyond the site boundary would exceed:

0.2 mrad to air from gamma radiation, or
0.4 mrad to air from beta radiation, or
0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

Unit vent air samples are analyzed weekly for each unit. The average concentrations of the
radionuclides so measured may be used to calculate the unit specific doses from releases that
week. These average weekly doses plus doses from any special or batch releases during the week
may be used in Eq. 4.5a to project the doses of Control 3.11.2.4 over the subsequent 31-day
period. If an unusually large release is planned, add this projected dose to the average 31-day
doses to confirm that the operating constraints of Control 3.11.2.4 are satisfied. These
constraints pertain to each unit separately, and the dose projections from the two units need not
be summed when determining operating constraints imposed by this Control.

4.7 Control 3.11.4 Dose Calculations

If the annual dose or dose commitment to a MEMBER OF THE PUBLIC at or beyond the site
boundary due to releases of liquid or gaseous effluents exceeds twice the limits of Controls
3.11.1.2.a, 3.11.1.2.b, 3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, or 3.11.2.3.b, Control 3.11 A requires that
the total dose from the uranium fuel cycle be calculated.

Since no mining, milling, or waste disposal activities exist within 50 miles of STP, only direct
radiation from plant structures need be added to that calculated for effluents to obtain the total
dose. Direct radiation from the plant and plant structures is estimated based on ambient radiation
measurements made in the proximity of each potential source within a direct line of sight to the
critical receptor location. TLD measurements at the protected area fence may provide the
estimate of direct radiation following background subtraction. This measured dose rate may be
adjusted to compensate for distance to the critical receptor location.: The direct radiation dose
shall be added to the doses previously calculated for radioactive effluents for comparison with
the limits of 4DCFR Part 190 as shown below:
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Total Dose= MAXIMUM {Dose!iqrd(aj) + Dose(aj) + Dosediwl from age groups, a, and
organs, j

where
Doseuid(aj) from Equation 4.la
Doseaji(aJ) from Equation 4.4k

- Dosedi,,¢t = TLD * (PA)2 /(RD)2

TLD = net measured exposure @ protected area fence, rem
PA = containment to protected area fence distance where TLD located, meters
RD = distance from containment to critical receptor, meters

4.8 10CFR20.1301 Dose to MEMBERS OF THE PUBLIC

In addition to meeting the requirements of the controls in Part A of the ODCM and 40CFR190,
STP is required to meet the dose limits of 10CFR20.1301 in accordance with the methods of
10CFR20.1302. As provided in 1OCFR20.1302(b)(1), the calculated dose to a Member of the
Public must not exceed 100 mrem in a year. For the purpose of 1OCFR20.1301 dose
calculations, a Member of the Public is an individual inside or outside the owner controlled area
except when that individual receives an occupational dose. Occupational dose at STP is
associated with individuals whose work may involve exposure. to radiation in excess of 100
mrem in a year. All such individuals are given one or. more levels of training as required by
10CFR19 for occupational exposed workers.

All STP employees and contractors with unescorted access to the protected area (the security
fence surrounding the nuclear two units) have been identified as receiving occupational dose and
meet the training requirements of 10CFR19. Vendors or working visitors (temporary
contractors) who are likely to receive 100 mrem in a year are briefed on the hazards of ionizing
radiation, are assigned a dosimeter, and their exposure is controlled to occupational limits.

STP employees and contractors whose dose is not occupational are considered Members of the
Public and do not take any radiation worker training courses (General Employee Training
Classes). In addition, some visitors who enter the protected area but are not expected to receive
occupational exposure are considered Members of the Public. They are not trained or issued a
radiation dosimeter. The dose to a Member of the Public as described here is not part of the off-
site dose calculated to demonstrate compliance with 40CFR190 or the controls of Part A.

To demonstrate compliance with 1OCFR20.1301, dose to Members of the Public from inhalation
of particles, iodines, and tritium is added to dose from exposure to external sources and noble
gases. No dose is estimated for liquid effluents since no pathway exists for Members of the
Public to ingest contaminated water while at STP. The sum of these two components must not
exceed 100 mrem in a year.

The annual inhalation and noble gas dose components are calculated as the sum (for both units)
of the annual average concentrations of particles, iodines, and noble gases in the highest X/Q
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sector at 200 meters divided by the corresponding concentrations in Appendix B, Table 2,
column 1, and multiplied by SO mrem/year.

inhalation'dose = 50 * T * /Q2V00. ud i (Q(i) / EC;) Equation 4.8a

where Q(i) = annual average release rate of nuclide i, Ci/sec
EC; = effluent concentration of nuclide i, uCi/cm3 in air
X/Q200 = maximum-diffusion constant'at 200 meters, sec/r 3

50 = mrem for exposure to I EC for a year, mremlyr
T = exposure duration, yr

The external dose rate component (above natural background) may be measured using TLDs
within the owner-controlled area.

An example for a visiting Member of the Public to the protected area follows:

' The visitor makes four entries-into the protected area during the year to service
equipment.' Each visit is assumed to involve a 10 hour work day for a total exposure time
of 40 hours over the course of the year. While inside the protected area fen~ce, he is
exposed to airborne Xe-133,'1-131, and Co-60. The annual average X/Q at 200 meters is
2.4E-5 m3isec and the annual average release rates summed for both units are L.OE-6, 2E-
15, and 8E-13 Ci/sec respectively. The maximum external dose rate measured by TLDs
is 100 mrem/yr. (Note: The external dose rate alone is limited by 1OCFR20.1301 to 2
mrem in an hour.)

inhalation/immersion dose - 50 * 40 hr / 8760 (hr/yr) * 2.4E-5 * £ (1.OE-6)/(5.OE-7) +
'(2E-15)/(2E-10) + (8E-13)/(5E-ll) n

=' E-5 mrem

external dose I 00 mrern * 40 hr /8760 Qlyr)
- 0.5 mrem

total dose = 0.5 mrem in a-year for a visiting Member of Public within the protected area
for comparison with IOCFR20.1301 annual dose limits.

An example of an employee Member of the Public located outside the protected area follows:

The employee works 2000 hours while not exposed to occupational dose during the year.
The work location is in an office building near the protected area fence where he is

exposed to airborne Xe-133, I-131, and Co-60. The annual average X/Q at 200 meters is
2.4E-5 m3/sec and the annual average release rates summed for both units are L.OE-6, 2E-
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15, and 8E-13 Ci/sec respectively. The maximum external dose rate measured by TLDs
at the protected area fence is less than 20 mrem/yr.

inhalation/immersion dose rate = 50 * 40 hr / 8760 (hr/yr) * 2.4E-5 * £ (l.OE-6)/(5.OE-7)
+ (2E-15)/(2E-10) + (8E-13)/(5E-1 1) 1

= IE-5 mrem

external dose < 20 mrem/yr * 2000 hr / 8760 (hr/yr)
< 5 mrem

total dose < 5 mrem in a year for an employee Member of Public located outside the
protected area for comparison with IOCFR20.1301 annual dose limits.

4.9 Population Dose Estimation

Doses to the population are calculated in a manner similar to that described for
individuals with two exceptions. The dose factors are taken from Table B4- 11, and the
doses calculated for each population group are summed. The R(all,ij) age-adjusted dose
factors for atmospheric pathways of Table B4-11 were calculated using the equations of
Regulatory Guide 1.109 in the GASPAR code along with default consumption/use
factors. The values for R(all,ij) appearing in Table B4-11 for liquid releases are the age
adjusted dose factors for the general population calculated as [0.71 * R(adult,ij) + 0.11 *
R(teen,ij) + 0.18 * R(childij)]. R(aj,i) are calculated from Eq. 4.2g and Eq. 4.2h using
data from Table B4-8.

Population doses due to liquid effluents are calculated in the manner of Equation 4.9a for
each member of the population. The resulting doses are then multiplied by the number of
individuals residing within 50 miles of STP. If sufficient quantities of a particular food
are produced within 50 miles of STP to feed the 300,000 inhabitants of this region, the
population for that pathway is reduced to the number who could consume the average
amount of that food without exhausting the locally produced supply. For example, since
only about 45,000 kg of saltwater sport fish are taken in Matagorda Bay and the Colorado
River each year, only 3800 individuals may be assumed to consume 5.9 kg = (0.71 * 6.9
+ 0.11 * 5.2 + 0.18 * 2.2) per year of fish each to account for this mass. In order to
account for recreation on both the Colorado River and Matagorda Bay, half the
population is assumed to use each of these waters. All crustaceans (1.8 E+06 kg) per year
are assumed to be taken from Matagorda Bay.

pop. doseliq = z populations Z Q(i) * R(all,i) Equation 4.9a
path=p nuclide=i

where
- populationp = population within 50 miles exposed to each pathway, P

01/01/2004 B4-22 Rev. 12



Q(i) = release by nuclide, i (Ci)
R(all,i) = are taken from Table B4-11 for the whole body

Population doses due to gaseous effluents are calculated in a two step process. The
population within 50 miles of STP is listed by sector and distance in Table B4-10. The
population dose is calculated by firsi calculating the X/Q, depleted X/Q, and D/Q for each
distance and sector. The product of the dose factors from Table B4-11 and X/Q (for the
plume pathway), depleted X/Q (for'the particulate and iodine inhalation pathway), or D/Q
(for the ingestion pathways) for a'given distance/sector group gives the dose to each
member of that group. The product of these doses by the number of individuals in the
group gives the dose to each group. The sum over all groups within 50 miles gives the
total population dose.

Equation 4.9b:

pop. dosei = T * z pop(s) * [XIQ(s) * z R(alli) p, * Q(i) +

X/Qd(s) * z R(alli) inhalation * Q(i) +

; D/Q(s) * z ' R(all,i) path * Q(i)]
path i

where'
T = time period covered by the calculation (hours)
pop(s) = number of people in distance/sector group "s" from Table B4-10
X/Q(s) = X/Q for distance/sector "s" per Eq. 4.4a (sec/m3)
X/Qd(s) = depleted XIQ for distance/sector "s" per Eq. 4.4b (sec/in3)

Note: X/Q(s) substituted for X/Qd(s) for H-3 and C-14
R(allj) = dose factors from Table B4-1 1 for the whole body for each pathway (units

as described in notes to Table B4-7)
Q(i) = release rate of nuclide "i' (Ci/sec)
D/Q(s) = deposition for distance/sector "s" per Eq. 4.4c (1/im2 )
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Table B4-1: Radionuclide Fractions, N(i), Reaching Off-site Bodies of Water

Half-life Colorado Matagorda Little Robbins
Nuclide (days' River Bay Slough Area

H3 4.51E+03 7.87E-02 1.30E-01 4.81E-02
BE7 5.34E+01 2.56E-04 4.23E-04 1.57E-04
C14 2.09E+06 '2.43E-02 4.01E-02 1.48E-02
NA24 6.25E-01 6.6iE-13. 1.09E-12 4.04E-13
P32 1.43E+01 4.22E-05 6.96E-05 2.57E-05
SC46 8.40E+01 4.27E-04 7.04E-04 2.61E-04
CR51 2.78E+01 1.13E-04 1.87E-04 6.93E-05
MN54 3.13E+02 1.64E-03 2.71E-03 1.OOE-03
MN56 1.07E-01 O.OOE+00 0.00E+00 0.00E+00
FE55 9.86E+02 4.60E-03 7.60E-03 2.81E-03
FE59 4.46E+01 2.07E-04 3.42E-04 1.27E-04
C057 2.71E+02 1.43E-03 2.36E-03 8.75E-04
C058 ;7.08E+01 3.54E-04 5.84E-04 2.16E-04
C060 1.93E+03 7.64E-03 1.26E-02 4.67E-03
NI63 3.50E+04 2.17E-02 3.59E-02 1.33E-02
N165 1.05E-01 O.OOE+00 0.OOE+00 0.OOE+00
CU64 5.29E-01 3.33E-14 5.49E-14 2.03E-14
ZN65 2.45E+02 1.30E-03 2.14E-03 7.92E-04
ZN69 3.96E-02 0.001E+00 O.OOE+00 O.OOE+00
ZN69M 5.74E-01 1.49E-13 2.46E-13 9.11E-14
BR82 1.47E+00 1.17E-08 1.93E-08 7.14E-09 J '
BR83 9.96E-02 0.OOE+00 0.00E+00 O.OOE+00
BR84 2.20E-02 0.00E+00 0.00E+00 0.00E+00
BR85 1.99E-03 0.00E+00 0.OOE+00 0.OOE+00
RB86 1.86E+01 6.43E-05 1.06E-04 3.93E-05
RB88 1.23E-02 0.00E+00 0.OOE+00 0.00E+00
RB89 1.05E-02 O.OOE+00 0.00E+00 0.00E+00
SR89 5.06E+01 2.41E-04 3.97E-04 1.47E-04
SR90 1.04E+04 1.74E-02 2.86E-02 1.06E-02
SR91 3.96E-01 5.14E-17 8.48E-17 3.14E-17
SR92 1.13E-01 0.00E+00 0.OOE+00 0.OOE+00
Y90 2.67E+00 4.14E-07 6.83E-07 2.53E-07
Y91M 3.45E-02 0.00E+00 0.00E+00 0.00E+00
Y91 5.85E+01 2.85E-04 4.70E-04 1.74E-04
Y92 1A7E-01 0.OOE+00 0.00E+00 O.OOE+00
Y93 4.21E-01 2.40E-16 3.96E-16 1.46E-16
ZR95 6.40E+01 3.16E-04 5.22E-04 1.93E-04
ZR97 7.04E-01 4.27E-12 7.05E-12 2.61E-12
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Table B4-1: Radionuclide Fractions, N(i), Reaching Off-site Bodies of Water (cont'd)

Half-life
Nuclide C44v1s

Colorado
River

NB95
NB97
M099
TC99M
TC101
RU103
RU105
RU106
AGlIOM
SN113
SB124
SB125
TE125M
TE127M
TE127
TE129M
TE129
TE131M
TE131
TE132
1130
I131
1132
I133
I134
I135
CS134
CS135
CS136
CS137
CS138
BA139
BA140
BA141
BA142
LA140
LA142
CE141

3.51E+01 1.54E-04
5.01E-02 2.95E-04
2.75E+00 4.71E-07
2.51E-01 : 2.42E-23
9.86E-03 '0O.OOE+00
3.93E+01'; :1.78E-04
1.85E-01 1.86E-29
3.68E+02 1.92E-03
2.51E+02 1.33E-03
1.15E+02 6.00E-04
6.02E+01 2.95E-04
l.O1E+03- 4.71E-03
5.80E+01 2.82E-04
1.09E+02 5.67E-04
3.90E-01 3.50E-17
3.36E+01 1.46E-04
4.84E-02 0.OOE+00
1.25E+00 3.10E-09
1.74E-02 0.OOE+00
3.26E+00 9.68E-07
5.15E-01 1.96E-14
8.04E+00 1.40E-05
9.60E-02 O.OOE+00
8.67E-01 6.99E-l 1
3.66E-02 O.OOE+00
2.75E-01 7.64E-22
7.52E+02 3.67E-03
1.39E+01 4.02E-05
1.31E+O1 3.64E-05
1.1OE+04 1.76E-02
2.24E-02 O.OOE+00
5.74E-02 O.OOE+00
1.28E+01 3.488E-05
1.27E-02 O.OOE+00
7.42E-03 0.OOE+00
1.68E+00 3.03E-08
6.43E-02 O.OOE+00
3.25E+01 1.39E-04

Matagorda
Bay

2.541E-04
4.86E-04
7.77E-07
4.OOE-23
0.OOE3+00
2.93E-04'
'2.99E-29
3.17E-03
2.19E-03
9.91E3-04
4.86E3-04
7.76E3-03
4.661E-04
9.35E-04
5.77E-17
2.401E-04
0.OOE+00 -

5.12E-09
0.OO3+O00
1 .601E-06
3.23E-14
2.311E-05
0.OOE3+00
1.15E-10
0.OOE+00
1.26E3-21
3.67E3-03
6.63E-05
3.641E-05
1 .761E-02
0.OOE+00
0.OOE+00
5.741E-05
0.OOE+O0
0.OOE3+00
4.99E-08
0.OOE3+00
2.301E-04

Little Robbins
Slough Area

9.42E-05
1.80E-04
2.88E-07
1.48E-23
0.OOE+00
1.09E-04
1.14E-29
1.17E-03
8.12E-04
3.67E-04'
1.80E-04
2.87E-03
1 .72E-04
3.46E-04
2.14E-17
8.89E-05
0.OOE+00
1.90E-09
0.OOE+00
5.91E-07
1.199E-14
8.56E-06
O.OOE+00
4.27E-1 1
O.OOE+00
4.67E-22
O.OOE+00
O.OOE+00
O.OOE+00
0.OOE+00
0.OOE+00
O.OOE+00
2.12E-05
0.OOE+00
O.OOE+00
1.85E-08
0.OOE+00
8.52E-05
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Table B4-1: Radionuclide Fractions, N(i), Reaching Off-site Bodies of Water (cont'd)

Nuclide

CE143
CE144
PR143
PR144
ND 147
W187
NP239
Other

Half-life

1.38E+00
2.83E+02
1.36E+01
1.20E-02
1.11 E+01
9.96E-01
2.35E+00
1.00E+09

Colorado Matagorda
River Bay

6.91E-09
1.49E-03
3.85E-05
O.OOE+00
2.68E-05
3.41E-10
2.20E-07
2.43E-02

1.14E-08
2.47E-03
6.36E-05
O.OOE+00
4.42E-05
5.62E-10
3.62E-07
4.01E-02

Little Robbins
Slough Area

4.22E-09
-9.13E-04
2.35E-05
0.00E+00
1.64E-05
2.08E-10
1.34E-07
1.49E-02

Note: Cesium isotopes diffusing through the soil to enter the Little Robbins Slough area are
assumed to be trapped in the soiL

All other calculations were made according to the methods of Section B4.2.2 where the above
listed pathway values correspond to the following:

Colorado River - NQ(i) 3 fc * Floss
Matagorda Bay - Nm(i) 3 (fc + fwc + flrs + feIrs) * Floss
Little Robins Slough = Nr(i) 3 (flrs + felrs) * Floss

Values less than l.OOE-30 are rounded to O.OOE+00 since such small fractions do not
contribute to off-site doses significantly.

J
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-Table B4-2: Liquid Dose Pathway Factor Description

U = annual intake of fish, kgty (note 1)
Ub = annual use factor for shoreline exposure, hr/y
M = dilution factor, all flow rates are normalized to that of the Colorado River
F = flow rate of the Colorado River, cfs (note 2)
Q(i) =' -release of nuclide "i" from the reservoir, Ci
N(i) ' = fractional release of nuclide "i" from the reservoir to a given pathway as

listed in Table B4-1
B(i) = bioaccumulation factor for nuclide "i" to a given pathway, [pCi in fish/kg

of fish]/[pCi in water/kg of water] (note 3)
D(a,ij) = dose factor for nuclide'"i", organ "j", age "a", mrem/pCi or mrem/hr per

pCi/m2 (note 4)
Y(i) = decay constant for nuclide "i", 1/hour
T(i) = half-life of nuclide "i", days
T = average transit time from release to ingestion of fish by man; or to

deposition in sediment, hr (note 5)
Th = time period during which sediment is exposed to contaminated water, hr.
W = shoreline width factor
R(a,ij) = dose to organ "j" for a particular release from nuclide "i and age group "a"

(units as described in notes to Table B4-7)

Note 1: Little Robbins Slough area is assumed to contain freshwater fish only
while the Colorado River and Matagorda Bay/Gulf of Mexico are'
assumed to yield saltwater fish'and invertebrates as per Regulatory
Guide 1.109.

Note 2: The minimum flow rate of the Colorado River during which blow
down is permitted.

Note 3: Bioaccumulation factors for saltwater fish and invertebrates are taken
from Table A-1 of Regulatory Guide 1.109; saltwater values are used
with the Colorado River, Matagorda Bay/Gulf of Mexico, and fresh
water values for the lakes along Little Robbins Slough.

Note 4: The dose factors for Equation 4.2g are taken from Table E-11 of
Regulatory Guide 1.109 whereas the dose factors for Equation 4.2h
come from Table E-6 of Regulatory Guide 1.109.

Note 5: The average time between nuclide release to the unrestricted aquatic
environment and fish consumption comes from Table' D-1 of
Regulatory Guide 1.109. No delay is assumed between release'and
contamination of sediment for Equation 4.2h because the delay
between'release and soil 'exposure is'likely to be short compared to the
half-lives of the nuclides.
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Table B4-3: Liquid Parameter Values for Eq. 4.2g and 4.2h

Parameter ValueParameter

U A
Colorado River 2

5
Matagorda Bay 2

5
Little Robbins area 2

Ub A
Colorado River 1
Matagorda Bay 1
Little Robbins area 1

M
Colorado River 1
Matagorda Bay II
Little Robbins area 0

F 6

N(i)
Colorado River v
Matagorda Bay T
Little Robbins area

Adult
1

1

1

Adult
2
2
2

Teen
16
3.8
16
3.8
16

Teen*
67
67'
67

Child
6.9
1.7
6.9
1.7
6.9

Child
1
14
14

Infant
0

' 0
0
0
0

Infant
0
0
0

kg/y saltwater fish
kgfy saltwater invertebrate
kgly saltwater fish
kgly saltwater invertebrate
kg/y freshwater fish

hr/y
hrly
hr/y

.00
563
0.0305

00 cfs

alues by nuclide "i" and pathway from
able B4-1 J,

T
fish ingestion - 24 hr
shoreline exposure 0 hr

Tb 1.31E+05 hr

W
Colorado River
Matagorda Bay
Little Robbins area

0.2
0.5
0.2

B(i) nuclide specific from Table A-l, Regulatory Guide 1.109

D(aij) nuclide specific from Table E-l 1 or E-6, Regulatory Guide 1.109
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* TableB44: Pathways for Calculating Individual Doses from Liquid Effluent
Releases

PATHWAYS

Shore Exposure ;
Salt Water Fish Ingestion
Salt Water Invertebrate Ingestion
Fresh Water Fish Ingestion
Potable Water -'

Irrigated Crops:
Animal Products'

RECEPTOR LOCATIONS
Colorado Matagorda Little
River Bay Robbins

X X X
X X
X X

X
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J,Table B4-5: Particle Depletion and Deposition Factors for Ground Level Releases

Distance
(meters)

200
500
1000
2000
3000
6000
10,000
30,000
50,000
80,000

Depletion

0.970
0.936
0.900
0.860
0.832
0.770
0.714
0.590
0.517
0.440

Deposition
(1/meter)

1.2E-04
8.OE-05
5.4E-05
3.2E-05
2.6E-05
1.5E-05
9.9E-06
4.5E-06
3.OE-06
2.OE-06

The depletion fractions of this table were estimated from Figure 2 of Regulatory Guide
1.111 and are used in Equation 4.4b in section B4.4.1.2.

The deposition factors of this table were estimated from Figure 6 of Regulatory Guide
1.111 and are used in Equation 4.4c of section B4.4.1.3. The ingestion pathways use the
deposition to calculate dose factors.

Both depletion and deposition factors at distances between the tabulated values may be
estimated by linear interpolation. J
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Table B4-6: Distances to Gaseous Dose Pathway Receptors for Individuals (meters)

PATHWAYS RECEPTOR

DIRECTION PLUME VEGETATION MEAT MILK

NNE

'NE

ENE'

E

ESE

SE

SSE -

S

SSW

SW

WSW

W

W1NA

1400
5600
1500
8000
1600
8000
1600
8000
1600
8000
1900
5600
5600
5600
6000'
8000
5900

0
6000
8000
3900
7200
2880
-4000
2160
7200
1850

.6400
1720
7200
1540
5600

1400
5600
1500,

,8000
1600
8000
1600-
8000 "
1600
8000
1900
5600
5600
!5600
6000
8000
5900

0
6000
8000
3900
7200
2880
4000
2160
7200
1850
6400
1720,
7200
1540

--5600

1400
5600
1400
8000
1400
8000
1400
8000
1400
8000
1400
5600
3500
5600
5800
8000
5700

0
5500
8000
3400
7200
1940
4000
2000
7200
1800
6400
1690
7200
1500
5600

1400
.0
1500

0
.1600

0
1600

0'
1600

0
1900

0
5600

0
6000

.0
5900

0
6000

0
3900

0
2880

2160
-; 0.'

1850
0 .

1720
0.

1540
0'

Site Boundary
Nearest Person*
Site Boundary
Nearest Person

.Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
' Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person
Site Boundary
Nearest Person

NNW

* Nearest person maybe changed for purposes of dose calculations without
changing this table. If the distance to the nearest person was greater than 8000
meters, 8000 meters was used as a default value.
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Table B4-7: Pathway Dose Factors

NOTES:

Liquid Pathway Dose Factors - Table B4-7a

This table consists of two sections. The first is a listing of pathway dose factors by
nuclide and pathway for liquid effluents. These factors were calculated using the
equations and methods of Part B, Section 4.2 of the ODCM. The product of a particular
factor and a quantity of activity (Ci) released to the reservoir will yield the dose (mrem)
to an individual at each of the locations and for each of the pathways specified.

The liquid dose factors for cesium isotopes were set to zero for pathways associated with
relief well discharges into the Little Robbins Slough area in order to conform with the
assumptions made in the UFSAR, Appendix I1.A, regarding the transportability of
cesium in soil.

The units for all liquid dose factors are (mrem/Ci).

The factors used by the computer codes which perform these calculations may differ by a
few percent due to round-off errors. Moreover, nuclides with vanishing small factors
(less than 1.OE-20 mrem/Ci) have no impact on the dose calculations and are set to zero.
Some nuclides may have zeros for all pathways because Regulatory Guide 1.109 data
result in zero valued factors.

Gaseous Pathway Dose Factors - Table B4-7b

The second section of this table consists of a listing by nuclide of the gaseous pathway
dose factors. These factors were calculated using a code similar to GASPAR and are
based on the methods of Regulatory Guide 1.109.

The units used for noble gases, tritium, and all nuclides for the inhalation pathway are
(mrem-m3/Ci-sec). The product of this pathway dose factor, the release (Ci), and the
appropriate depleted X/Q (sec/h 3) or X/Q (for noble gases, tritium and carbon 14) yields
the dose in (mrem).

The units used for all other nuclides in all other pathways are (mrem-m2/Ci). The product
of this pathway dose factor, the release (Ci), and the appropriate D/Q yields the dose
(mrem) over the release period.

Some nuclides may have zeros for all pathways because Regulatory Guide 1.109 data
result in zero valued factors.
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : H3
FORPATWY___RESHWTERFS_----____________R________N_____S__OU____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

ADULT:
TEEN:
CHILD:
INFANT:

-T. BODY
5.73E-06
4.41E-06
3.64E-06
o.OOE+00

GI-TRACT
5.73E-06
4 41E-06
3.64E-06
0.00E+00

* BONE
0. OOE+.00
0.OOE+00
O.OOE+00
0. OOE+00

LIVER
5.73E-06
4.41E-06
3.64E-06
0.OOE+00

KIDNEY THYROID
5.73E-06 5.73E-06
4.41E-06 4.41E-06
3.64E-06 3.64E-06
0.O0E+00 0.OOE+00

LUNG
5.73E-06
4.41E-06
3.64E-06
0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
2.86E-07
2.20E-07
1.82E-07
0.OOE+00

GI-TRACT
2.86E-07
2.20E-07
1.82E-07
0.OOE+00

BONE
0.OOE+00
0.OOE+00
0.OOE+00
0.0OE+00

LIVER
2.86E-07
2.20E-07
1.82E-07
0.00E+00

KIDNEY THYROID LUNG
2.86E-07 2.86E-07 2.86E-07
2.20E-07 2.20E-07 2.20E-07
1.82E-07 1.82E-07 1.82E-07
0.00E+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH -;MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER KIDNEY
- ADULT:

TEEN:
CHILD:
INFANT:

2.90E-09
2.23E-09
1.84EL09
0. OOE+00

2.90E-09
2 '23E-09
1:84E-09
0.00OE+00

o . 0E+00
o . 0E+00
o . 0E+00
0.00E+00

2.90E-09
2.23E-09
1. 84E-mO9
0.00E+00

2.9 0E-09
2.23E-09
1.84E-09
0.00E+00

THYROID LUNG
2.90E-09 2.90E-09
2.23E-09 2.23E-09
1.84E-09 1.84E-09
0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

ADULT:
- TEEN:

CHILD:
INFANT:

T. BODY
7.04E-08
5.41E-08
4.63E-08
0.0OE+00

GI-TRACT
7.04E-08
5.41E-08
4.63E-08
0.00E+00

I BONE
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LIVER
7.04E-08
5.41E-08
4.63E-08
0.OOE+00

KIDNEY
7.04E-08
5.41E-08
4.63E-08
0.00E+00

THYROID LUNG
7.04E-08 7.04E-08
5.41E-08 5.41E-08
4.63E-08 4.63E-08
0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA. BAY

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
7.13E-10
5.47E-10
4.69E-10
0.OOE+00

GI-TRACT
7.13E-10
5.47E-10
4.69E-10
0.OOE+00

q IBONE
0.00E+00
O.'OOE+00
0.OOE+00
0.OOE+00

* LIVER
7.13E-10
5.47E-10
4.69E-10
0.OOE+00

KIDNEY
7.13E-10
5 .47E-10
4.69E-10
0.OOE+00

THYROID LUNG
7.13E-10 7.13E-10
5.47E-10 5.47E-10
4.69E-10 4.69E-10
0.OOE+00:0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE'- LITTLE ROBBINS SLOUGH.-

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

SKIN
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

0.OOE+00>

0.00E+00,

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
0.OOE+00
0.00E+00
0.OOE+00
0.OOE+00

SKIN
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : C14
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 4.89E-02 4.89E-02 2.45E-01 4.89E-02 4.89E-02 4.89E-02 4.89E-02
TEEN: 5.33E-02 5.33E-02 2.66E-01 5.33E-02 5.33E-02 5.33E-02 5.33E-02
CHILD: 6.8BE-02 6.85E-02 3.42E-01 6.85E-02 6.85E-02 6.85E-02 6.85E-02
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 9.56E-04 9.56E-04 4.78E-03 9.56E-04 9.56E-04 9.56E-04 9.56E-04
TEEN: 1.04E-03 1.04E-03 5.20B-03 1.04E-03 1.04E-03 1.04E-03 1.04E-03
CHILD: 1.34E-03 1.34E-03 6.69E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03
INFANT: O.0OE+00 O.OOE+00 O.0OE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 9.67E-06 9.67E-06 4.84E-05 9.67E-06 9.67E-06 9.67E-06 9.67E-06
TEEN: 1.05E-05 1.05E-05 5.27E-05 1.05E-05 1.05E-05 1.05E-05 1.05E-05
CHILD: 1.35E-05 1.35E-05 6.77E-05 1.35E-05 1.35E-05 1.35E-05 1.35E-05
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.77E-04 1.77E-04 8.85E-04 1.77E-04 1.77E-04 1.77E-04 1.77E-04
TEEN: 1.92E-04 1.92E-04 9.61E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04
CHILD: 2.56E-04 2.56E-04 1.28E-03 2.56E-04 2.56E-04 2.56E-04 2.56E-04
INFANT: 0.OOE+00 O.OOE+B00 O.0E+00 0.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.79E-06 1.79E-06 8.96E-06 1.79E-06 1.79E-06 1.79E-06 1.79E-06
TEEN: 1.95E-06 1.95E-06 9.73E-06 1.95E-06 1.95E-06 1.95E-06 1.95E-06
CHILD: 2.59E-06 2.59E-06 1.30E-05 2.59E-06 2.59E-06 2.59E-06 2.59E-06
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 o.00E+00
TEEN: 0.OE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.O0E+00
TEEN: O.O0E+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.0OE+00 O.OOE+00
CHILD: O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS'FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NA24
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH - -

T. BODY GI-TRACT -BONE ' LIVER KIDNEY THYROID LUNG
ADULT: 2.86E-14 2.86E-14 2.86E-14 2.86E-14 2.86E-14 2.86E-14 2.86E-14
TEEN: 2.95E-14 2.95E-14 2.95E-14 2.95E-14 2.95E-14 2.95E-14 2.95E-14
CHILD: 3.20E-14 3.20E-14 3.20E-14 3.20E-14 3.20E-14 3.20E-14 3.20E-14
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

'T. BODY GI-TRACT - BONE -LIVER -KIDNEY THYROID LUNG
ADULT: 9.56E-19 9.56E-19 9.56E-19 9.56E-19 9.56E-19 9.56E-19 9.56E-19
TEEN: 9.86E-19 9.86E-19 9.B6E-19 9.86E-19 9.86E-19 9.86E-19 9.86E-19
CHILD: 1.07E-18 1.07E-18 l.07E-18 1.07E-18 1;07E-18 1.07E-18:1.07E-18
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH '--MATAGORDA BAY

T. BODY GI-TRACT ' BONE LIVER 'KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00"0.OOE+00
TEEN: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+000.OOE+00
CHILD: 1.09E-20 1.09E-20 1.09E-20 1.09E-20 1.09E-20 1.09E-20 1.09E-20
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES -'COLORADO RIVER

- T. BODY GI-TRACT - BONE LIVER' KIDNEY THYROID LUNG
ADULT: 6.46E-19 6.46E-19 6.46E-19 6.46E-19 6.46E-19 6.46E-19 6.46E-19
-TEEN: 6.64E-19 6.64E-19 6;64E-19 6.64E-19 6.64E-19 6.64E-19 6.64E-19
CHILD: 7.49E-19 7.49E-19 7.49E-19 7.49E-19 7.49E-19 7.49E-19 7.49E-19
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ''' 'BONE LIVER ' KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 9.10E-17 1.06E-16
TEEN: 5.08E-16 5.89E-16
CHILD: 1.06E-16 1.23E-16
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO'RIVER

T. BODY SKIN
ADULT: 4.54E-18 5.27E-1B
TEEN: 2.54E-17 2.94E-17
CHILD: 5.30E-18 6.15E-18
INFANT: O.OOE+00 O.OOE+00-

FOR PATHWAY: SHORELINE EXPOSURE'- MATAGORDA BAY

T. BODY SKIN
ADULT: 1.15E-19 1.33E-19
TEEN: 6.42E-19 7.45E-19
CHILD: 1.34E-19 1.56E-19
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : P32

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.31E-02 6.72E-02 5.98E-0l 3.72E-02 0.00E+00 O.OOE+00 O.OOE+00
TEEN: 2.52E-02 5.47E-02 6.51E-01 4.03E-02 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 3.24E-02 2.32E-02 8.39E-0l 3.93E-02 O.0OE+00 0.00E+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0B00 O.OE+00 O.OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.35E-04 9.73E-04 8.65E-03 5.38E-04 O.OE+00 O.OOE+00 O.0OE+00
TEEN: 3.66E-04 7.93E-04 9.43E-03 5.84E-04 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 4.69E-04 3.36E-04 1.22E-02 5.69E-04 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.39E-06 9.85E-06 8.76E-05 5.45E-06 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 3.70E-06 8.02E-06 9.55E-05 5.91E-06 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 4.74E-06 3.40E-06 1.23E-04 5.76E-06 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 8.24E-05 2.40E-04 2.13E-03 1.33E-04 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 8.98E-05 1.95E-04 2.32E-03 1.44E-04 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 1.19E-04 8.56E-05 3.10E-03 1.45E-04 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 8.34E-07 2.43E-06 2.16E-05 1.34E-06 O.OE+00 O.OOE+00 O.O0E+00
TEEN: 9.09E-07 1.97E-06 2.35E-05 1.45E-06 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 1.218-06 8.67E-07 3.14E-05 1.47E-06 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00E+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00B+00 O.OOE+00
TEEN: O.OOE+00 0.00E+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CR51
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER
ADULT: 4.54E-08 1.14E-05 O.OOE+00 O.OOE+00 1.
TEEN: 4.68E-08 7.86E-06 0.00E+00 O.OOE+00 1.
CHILD: 4.99E-08 2.65E-06 O.OOE+00 O.OOE+00 7.
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 4.53E-09 1.14E-06 O.OOE+00 0.OOE+00 9.
TEEN: 4.67E-09 7.85E-07 0.0OE+00 O.OOE+00 1.
CHILD: 4.98E-09 2.64E-07-0.00E+00 O.OOE+00 7.
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT:, 4.59E-11 1.15E-08 0.OOE+00 0.OOE+00 1.
TEEN: 4.73E-11 7.95E-09 0.OOE+00 0.OOE+00 1.
CHILD: 5.04E-11 2.68E-09 0.OOE+00 0.OOE+00 7.
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO I

T. BODY GI-TRACT BONE LIVER
ADULT: 5.40E-09 1.36E-06 0.OOE+00 0.00E+00 1.
TEEN: 5.55E-09 9.33E-07 0.OOE+00 0.00E+00 1.
CHILD: 6.14E-09-3.26E-07 0.00E+00 0.00E+00.9.
INFANT: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA

T. BODY GI-TRACT BONE LIVER
ADULT: 5.46E-11 1.37E-08 0.00E+00 0.OOE+00 1.
TEEN: 5.62E-11 9.44E-09 0.00E+00 0.OOE+00 1.
CHILD: 6.21E-11 3.30E-09 0.00E+00 0.00E+00 9.
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.

KIDNEY
.00E-08
.03E-08
.57E-09
.OOE+00

KIDNEY
.99E-10
.02E-09
.56E-10
.OOE+00

KIDNEY
.01E-ll
.04E-11
.65E-12
.OOE+00

RIVER

KIDNEY
.19E-09
.22E-09
.31E-10
.00E+00

BAY

KIDNEY
.20E-11
.23E-11
.43E-12
.OOE+00

THYROID LUNG
2.71E-08 6.02E-08
2.60E-08 6.68E-08
2.77E-08 5.06E-08
0.OOE+00 0.OOE+00

THYROID LUNG
2.71E-09 6.02E-09
2.60E-09 6.67E-09
2.77E-09 5.05E-09
0.OOE+00 0.OOE+00

THYROID
2.74E-11
2.63E-l1
2.-80E-ll
o.OOE+00

THYROID
3.23E-09
3.08E-09
3.41E-09
0.OOE+00

LUNG
6.09E-11
6.76E-11
5. 11E-l1
o.OOE+00

LUNG
.7.16E-09
7.92E-09
6.22E-09
o.OOE+00

THYROID LUNG
3.27E-11 7.25E-ll
3.12E-11 8.02E-il
3.45E-11-6.30E-li
O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 6.llE-09 7.22E-09
TEEN: 3.41E-08 4.03E-08
CHILD: 7.12E-09'8.42E-09
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 3.05E-10 3.60E-10.
TEEN: 1.70E-09 2.01E-09
CHILD: 3.56E-10-4.20E-10
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE-- MATAGORDA BAY

T. BODY SKIN
ADULT: 7.72E-12 9.12E-12-
TEEN: 4.31E-11 5.09E-ll
CHILD: 9.OOE-12 1.06E-ll
INFANT: -0.00E+00 0.00E+00
Table -B4-7a Continued

INDIVIDUAL DOSE-FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : MN54
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ILL.

JiFOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 4.41E-04 7.08E-03 O.OOE+00 2.31E-03 6.B8E-04
TEEN: 4.51E-04 4.66E-03 0.00E+00 2.27E-03 6.78E-04
CHILD: 4.74E-04 1.49B-03 0.00E+00 1.78E-03 4.99E-04
INFANT: 0.OOE+00 0.00B+00 0.OOE+00 0.00B+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.03E-05 4.86E-04 0.00E+00 1.59E-04 4.72E-05.
TEEN: 3.10E-05 3.20E-04 0.OOE+00 1.56E-04 4.66E-05
CHILD: 3.25E-05 1.02E-04 0.00E+00 1.22E-04 3.42E-05
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 O.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.07E-07 4.92E-06 0.00E+00 1.61E-06 4.78E-07
TEEN: 3.13E-07 3.24E-06 0.00E+00 1.58E-06 4.72E-07
CHILD: 3.29E-07 1.04E-06 0.OOE+00 1.24E-06 3.47E-07
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 5.24E-06 8.42E-05 0.OOE+00 2.75E-05 8.18E-06
TEEN: 5.35E-06 5.53E-05 0.OOE+00 2.70E-05 8.05E-06
CHILD: 5.83E-06 1.84E-05 O.00E+00 2.19E-05 6.14E-06
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 5.31E-08 8.52E-07 0.OOE+00 2.78E-07 8.28E-08
TEEN: 5.41E-08 5.60E-07 0.OOE+00 2.73E-07 8.14E-08
CHILD: 5.90E-08 1.86E-07 0.OOE+00 2.22E-07 6.21E-08
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.00E+00
0. OE+00
0.00B+00
0.00E+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.00E+00

THYROID
0.OOE+00
0.00E+00
0.00E+00
0.OOE+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.00B+00
0.OOE+00
0.00B+00
0. OOE+00

LUNG
0.00E+00
0.OOE+00
0.OOE+00
0. 00B+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00 J

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.63B-05 3.08E-05
TEEN: 1.47E-04 1.72E-04
CHILD: 3.06E-05 3.59E-05
INFANT: 0.00B+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.31E-06 1.54E-06
TEEN: 7.32E-06 8.58E-06
CHILD: 1.53B-06 1.79E-06
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 3.32E-08 3.89E-08
TEEN: 1.85E-07 2.17E-07
CHILD: 3.87E-08 4.54E-08
INFANT: 0.00E+00 0.OOE+00
Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : MN56
FORPATHWY:_F__S__TERFISH---LI--____LE___R___BB___N_____SLOUGH____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH
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T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: -0.00E+OO O.CQE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+00 O.OOE+00 O.OE+00
CHILD: O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
INFANT: O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE -LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+00 O;OOE+00 O.OOE+00 0.0.E+00 O.OOE+00 O.OOE+OO
TEEN: O.OOE+00 O.OOE+00 O.OOE+0 O.OOE+0. OOOE+00 0.00E+00 O.OOE+OO
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00.0.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+OO O.OOE+0 0 O.OE+0E O.OOE+0OO O.OOE+00 O.OOE+OO
TEEN: 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+OO
CHILD: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. :BODY GI-TRACT BONE LIVER KIDNEY THYROID, LUNG
ADULT: 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER KIDNEY THYROID LUNG
ADULT: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+OO O.OOE+00
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN '
ADULT: O.OOE+OO 0.00E+00
TEEN: O.OOE+00 0.00E+00
CHILD: O.OOE+00 0.OOE+OO
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued J
INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : FE5S

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY. THYROID LUNG
ADULT: 1.57E-04 3.S7E-04 9.76E-04 6.74E-04 O.0OE+00 O.OE+00 3.76E-04
TEEN: 1.69E-04 3.14E-04 1.02E-03 7.24E-04 O.OOE+00 O.OOE+00 4.59E-04
CHILD: 2.20E-04 1.32E-04 1.34E-03 7.11E-04 O.OOE+00 0.00E+00 4.02E-04
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.35E-04 5.79E-04 1.46E-03 1.01E-03 O.OOE+00 O.OOE+00 5.63E-04
TEEN: 2.53E-04 4.70E-04 1.53E-03 1.09E-03 O.OOE+00 0.00E+00 6.88E-04
CHILD: 3.30E-04 1.97E-04 2.01E-03 1.07E-03 O.OOE+00 O.OOE+00 6.02E-04
INFANT: O.OOE+00 O.0OE+00 o.o0E+00 O.o0B+00 o.o0E+00 O.0oE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.38E-06 5.86E-06 1.48E-05 1.02E-05 O.OOE+00 O.OE+00 5.70E-06
TEEN: 2.56E-06 4.75E-06 1.55E-05 1.10E-05 0.00E+00 O.OOE+00 6.97E-06
CHILD: 3.34E-06 2.OOE-06 2.03E-05 1.08E-05 O.OOE+00 O.OE+00 6.10E-06
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.00B+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.74E-04 9.19E-04 2.32E-03 1.60E-03 O.OOE+00 O.OOE+00 8.94E-04
TEEN: 4.01E-04 7.44E-04 2.42E-03 1.72E-03 O.OOE+00 O.OOE+00 1.09E-03
CHILD: 5.42E-04 3.24E-04 3.30E-03 1.75E-03 0.OOE+00 O.OOE+00 9.89E-04
INFANT: O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY.

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID.. LUNG
ADULT: 3.78E-06 9.31E-06 2.35E-05 1.62E-05 O.OOE+00 O.OOE+00 9.05E-06
TEEN: 4.068-06 7.53E-06 2.45E-05 1.74E-05 O.OE+00 O.OOE+00 1.10E-05
CHILD: 5.49E-06 3.28E-06 3.34E-05 1.77B-05 O.OE+00 O.OE+00 1.00B-05
INFANT: O.OOE+00 O.OOE+00 0.00BE+00 O.O+00 0.00E+OO00 0.00B+00 .OE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.0OE+00 O.00E+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.00E+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00E+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : FE59
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 6.15E-05 5.35E-04 6.83E-05 1.60E-04 O.OOE+00
TEEN: 6.34E-05 3.88E-04 7.04E-05 1.64E-04 O.OOE+00
CHILD: 6.88E-05 1.44E-04 8.53E-05 1.38E-04 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT :.":BONE - LIVER KIDNEY
ADULT: 9.22E-05 8.01E-O4 1.02E-04 2.40E-04 O.OOE+00
TEEN: 9.50E-05 5.82E-04 1.05E-04 2.46E-04 O.OOE+00

-.CHILD: 1.03E-04 2.15E-04 1.28E-04 2.07E-04 O.OOE+00
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+O0

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER . KIDNEY
ADULT: 9.33E-07 8.11E-06 1.04E-06 2.43E-06 O.OOE+00
TEEN: 9.62E-07 5.89E-06 1.07E-06 2.49E-06 O.OOE+00
CHILD: 1.04E-06 2.18E-O6 1.29E-06 2.09E-06 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

-T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.46E-04 1.27E-03 1.62E-04 3.82E-04 O.OOE+00
TEEN: 1.50E-04 9.21E-04 1.67E-04 3.90E-04 0.OOE+00
CHILD: 1.69E-04 3.54E-04 2.10E-04 3.40E-04 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA'BAY.

AL T. BODY GI-TRACT BONE LIVER -KIDNEY
' ADULT: 1.48E-06 1.29E-05 1.64E-06 3.86E-06 O.OOE+00
TEEN: 1.52E-06 9.33E-06 1.69E-06 3.94E-06 O.OOE+00
CHILD: 1.71E-06 3.58E-06 2.12E-06 3.44E-06 O.OOE+00
INFANT:. O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 6.52E-07 7.66E-07
TEEN: 3.64E-06 4.28E-06'
CHILD: 7.61E-07 8.94E-07
INFANT: O.OOE+00 O.O0E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 3.26E-08 3.83E-08
TEEN: 1.82E-07 2.14E-07
CHILD: 3.80E-08 4.46E-08
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 8.24E-10 9.68E-10
TEEN: 4.60E-09 5.41E-09
CHILD: 9.62E-10 1.13E-09 "
INFANT: O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 4.48E-OS
O.OOE+00 5.18E-05
O.O0E+00 4.OOE-05
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 6.72E-05
O.OOE+00 7.76E-05
O.OOE+00 5.99E-05
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 6.80E-07
O.OOE+00 7.85E-07
O.OOE+00 6.07E-07
O.OOE+00 0.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
1.07E-04
1.23E-04
9.85E-05
O.OOE+00

THYROID LUNG
O.OOE+00 1.08E-06
O.OOE+00 1.24E-06
O.OOE+00 9.97E-07
O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : C058
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.26E-05 2.04E-04 O.OOE+00 1.01E-05 0.00E+00 0.00E+00 0.00E+00
TEEN: 2.31B-05 1.38E-04 O.OOE+00 1.OOE-05 O.OOE+00 O.0OE+00 O.OOE+00
CHILD: 2.45E-05 4.66E-05 O.OOE+00 7.99E-06 0.00B+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OE+00 O.OOE+00 O.OE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T.-BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.25E-06 2.04E-05 O.OOE+00 1.01E-06 0.00B+00 O.OOE+00 O.OOE+00
TEEN: 2.30E-06 1.38E-05 0.00B+00 9.99E-07 O.OOE+00 O.OOE+00 O.0OE+00
CHILD: 2.44E-06 4.66E-06 O.OOE+00 7.98E-07 O.OOE+00 O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.28E-08 2.06E-07 O.00E+00 1.02E-08 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 2.33E-08 1.39E-07 O.OOE+00 1.01E-08 0.00B+00 O.OOE+00 O.OOE+00
CHILD: 2.47E-08 4.71E-08 O.OOE+00 8.08E-09 O.OOE+00 O.OOE+00 0.00B+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.37E-06 4.85E-05 O.OOE+00 2.39E-06 O.OO+OO O.OOE+00 O.OE+00
TEEN: 5.47E-06 3.27E-05 O.OOE+00 2.37E-06 O.0OE+00 O.OOE+00 O.OOE+00
CHILD: 6.02E-06 1.15E-05 0.00E+00 1.97E-06 0.00+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 0.00E+00 0.00B+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.43E-08 4.91E-07 O.OOE+00 2.42E-08 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 5.54E-08 3.31E-07 O.OOE+00 2.40E-08 O.OOE+00 0.00E+00 O.OOE+00
CHILD: 6.09E-08 1.16E-07 O.OOE+00 l.99E-08 O.OOE+00 O.OE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.55E-06 1.81E-06
TEEN: 8.63E-06 1.01E-05
CHILD: 1.80E-06 2.11E-06
INFANT: O.OOE+00 O.OE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 7.72E-08 9.04E-08
TEEN: 4.31E-07 5.05E-07
CHILD: 9.O0E-08 1.05E-07
INFANT: 0.00B+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 1.95E-09 2.29E-09
TEEN: 1.09E-08 1.28E-08
CHILD: 2.28E-09 2.67E-09
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS-FOR LIQUID EFFLUENTS -- FOR ISOTOPE : C060
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

'T. BODY GI-TRACT - -BONE LIVER KIDNEY
ADULT: 1.39E-03 1.18E-02 0.OOE+00 6.30E-04 O.OOE+00
TEEN: 1.42E-03 8.21E-03 0.OOE+00 6.31E-04 0.OOE+00
CHILD: 1.51E-03 2;84E-03 0.OOE+00 5.12E-04 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT , BONE LIVER KIDNEY
ADULT: 1.39E-04 1.18E-03 0.00E+00 6.30E-05 0.OOE+00
TEEN: 1.42E-04 8.20E-04 0.OOE+00 6.30E-05 0.OOE+00
CHILD: 1.51E-04 2.83E-04 0.00E+00 5;11E-05 0.00E+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE -LIVER KIDNEY
ADULT: 1.41E-06 1.20E-05 0.00E+00 6.37E-07 0.00E+00
TEEN: 1.44E-06 8.30E-06 0.00E+00 6.38E-07 0.OOE+00
CHILD: 1.53E-06 2.87E-06 0.00E+00 5.18E-07 0.00E+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.O0E+00

FOR PATHWAY: SALTWATER 'INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.31E-04 2.82E-03 0.00E+00 1.50E-04 0.00E+00
TEEN: 3.37E-04 1;95E-03 0.OOE+00 1.50E-04 0.00E+00
CHILD: 3.72E-04 6.98E-04 0.OOE+00 1.26E-04 0.00E+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 3.35E-06 2.85E-05 O.OE+00 1.52E-06 0.00E+00
TEEN: 3.41E-06 1.97E-05 0.OOE+00 1.51E-06 0.00E+00
CHILD: 3.76E-06 7.06E-06 0.OOE+00 1.28E-06 0.00E+00
.INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

THYROID
0.OOE+00
0.OOE+00
0.0OE+00
0.00E+00

LUNG
0.00E+00
0.OOE+00
Q.00E+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00'0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.O0E+00
O.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.00E+00
0.OOE+00 O.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.90E-03 2.23E-03
TEEN: 1.06E-02 1.25E-02
CHILD: 2.21E-03 2.60E-03,
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 9.48E-05 l.l1E-04
TEEN: 5.29E-04 6.22E-04
CHILD: l.llE-04 1.30E-04.
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.40E-06 2.82E-06
TEEN: 1.34E-05 1.58E-05
CHILD: 2.80E-06 3.29E-06
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued J
INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : N163
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 7.31E-03 3.15E-03 2.18E-01 1.51E-02 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 7.66E-03 2:54E-03 2.26E-01 1.60E-02 O.OE+00 O.OOE+00 0.OOE+00
CHILD: 1.01E-02 1.07E-03 2.96E-01 1.59E-02 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.65E-04 1.57E-04 1.09E-02 7.54E-04 O.OOE+00 O.OOE+00 O.OE+00
TEEN: 3.82E-04 1.27E-04 1.13B-02 7.97E-04 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 5.03E-04 5.33E-05 1.48E-02 7.92E-04 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.69E-06 1.59E-06 1.10E-04 7.63E-06 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 3.87E-06 1.28E-06 1.14E-04 8.07E-06 O.0OE+00 O.OOE+00 O.OOE+00
CHILD: 5.09E-06 5.40E-07 1.50E-04 8.01E-06 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.0E+00 O.0OE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.17E-04 9.36E-05 6.47E-03 4.49E-04 O.O0E+00 O.OOE+00 O.OOE+00
TEEN: 2.272-04 7.53E-05 6.70E-03 4.73E-04 O.0OE+00 O.OOE+00 O.00E+00
CHILD: 3.10E-04 3.28E-05 9.11E-03 4.88E-04 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.20E-06 9.48E-07 6.55E-05 4.54E-06 O.OOE+00 O.OE+00 O.OOE+00
TEEN: 2.30E-06 7.62E-07 6.78E-05 4.79E-06 0.OOE+00 O.OOE+00 O.OOE+00
CHILD: 3.14E-06 3.33E-07 9.22E-05 4.94E-06 0.00E+00 0.00E+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.0OE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.O0E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.00E+00 0.00E+00
INFANT: O.OOE+00 O.O0E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * NI65

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY I
ADULT: 0.OOE+00 O.O+00 0.00E+00 0.00E+0O0 0.OOE+00 0.
TEEN: 0.O0E+00 0;0+.OOE+00O+00 0.OE+00 O.OOE+00 0.
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY I
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.
TEEN: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY I
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.
TEEN: 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.
CHILD: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER .

I T. BODY GI-TRACT ' BONE 'LIVER KIDNEY I
ADULT:- 0.OOE+00 0.OOE+00 0.00E+00 O.00E+00 0.OOE+00 0.
TEEN: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.
CHILD: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY '

T. BODY GI-TRACT BONE LIVER KIDNEY I
ADULT: 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.
INFANT:, 0.OOE+00 0.OOE+00 0;00E+00 0.00E+00 0.OOE+00 0.

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00
CHILD: 0.00E+00 0.OOE+00'
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.0OE+00
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

,HYROID
*OOE+00
*OOE+00
.OOE+O0
.OOE+O0

LUNG
O.OOE+00
O.OOE+00
0.OOE+00
O.OOE+00

THYROID LUNG
.OOE+00 0.00E+00
.OOE+00 0.OOE+00
.OOE+00 0.00E+00
.OOE+00:0.OOE+00

THYROID LUNG
.OOE+00 0.00E+00
.OOE+00 O.OOE+00
.OOE+00 0.00E+00
.OOE+00 0.00E+00

THYROID
.00E+00
.OOE+00
.00E+00
.OOE+00

THYROID
00OE+00
OOE+00
00OE+00
00OE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CU64
FOR__AT_____F__SHWTERFISH---LITT_________R___BB___N_____SLOUGH____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

J

T. BODY GI-TRACT BONE LIVER
ADULT: 1.35E-17 2.45E-15 0.OOE+00 2.88E-17
TEEN: 1.43B-17 2.35E-15 0.OOE+00 3.03E-17
CHILD: 1.68E-17 1.31E-15 0.OOE+00 2.78B-17
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 9.05E-18 1.64E-15 0.00E+00 1.93E-17
TEEN: 9.54E-18 1.57E-15 O.00E+00 2.03E-17
CHILD: 1.12E-17 8.74E-16 O.OOE+00 1.86E-17
INFANT: 0.OOE+00 0.00E+00 O.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 9.16E-20 1.66E-17 0.00E+00 1.95E-19
TEEN: 9.65E-20 1.59E-17 0.00E+00 2.05E-19
CHILD: 1.14E-19 8.85E-18 0.00E+00 1.89E-19
INFANT: 0.00E+00 0.00E+00 0.00B+00 0.00E+00

KIDNEY
7.26E-17
7.67E-17
6.73E-17
0.OOE+00

KIDNEY
4.86E-17
5.13E-17
4.50E-17
0.00E+00

KIDNEY
4.92E-19
5.19E-19
4.56E-19
0.00E+00

THYROID
0.00E+00
0.OOE+00
0.00B+00
0.00E+00

THYROID
0.OOE+00
0.OOE+00
0. OE+00
0. OE+00

THYROID
0.00E+00
0.00E+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0. OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES -

T. BODY GI-TRACT BONE
ADULT: 5.46E-18 9.92E-16 0.00B+00
TEEN: 5.75E-18 9.47E-16 0.OOE+00
CHILD: 7.03E-18 5.46E-16 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.00B+00

FOR PATHWAY: SALTWATER INVERTABRATES -

T. BODY GI-TRACT BONE
ADULT: 5.53E-20 1.OOE-17 0.OOE+00
TEEN: 5.82E-20 9.59E-18 0.OOE+00
CHILD: 7.12E-20 5.53E-18 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00

COLORADO RIVER

LIVER KIDNEY
1.16E-17 2.93E-17
1.22E-17 3.09E-17
1.16E-17 2.81E-17
0.OOE+00 0.OOE+00

MATAGORDA BAY

LIVER KIDNEY
1.18E-19 2.97E-19
1.24E-19 3.13E-19
1.18E-19 2.85E-19
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.32E-19 2.63E-19
TEEN: 1.30E-18 1.47E-18
CHILD: 2.71E-19 3.07E-19
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.16E-20 1.32E-20
TEEN: 6.48E-20 7.35E-20
CHILD: 1.35E-20 1.53E-20
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZN65
FOR__ATHWY__FRS__TRFIH-----___________R__________S___SLO______H

FOR PATHWAY: FRESHWATER FISH -_ LITTLE ROBBINS SLOUGH

T.' BODY GI-TRACT -' ' BONE LIVER
ADULT: 1.39E-02 1.93E-02 9.64E-03*3.07E-02
TEEN: 1.42E-02 1.29E-02 8.75E-03 3.04E-02
CHILD: 1.49E-02 4.20E-03 8.97E-03 2.39E-02
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE -LIVER
ADULT: 6.93E-04 9.65E-04 4.82E-04 1.53E-03
TEEN: 7.07E-04 6.42E-04 4.37E-04 1.52E-03
CHILD: 7.42E-04 2.10E-04 4.48E-04 1.19E-03
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH -MATAGORDA BAY

-T.-BODY GI-TRACT : BONE LIVER
ADULT: 7.01E-06 9.77E-06 4.88E-06 1.55E-05
TEEN: 7.16E-06 6.50E-06 4.42E-06 1.53E-05
CHILD:' 7.51E-06 2.12E-06 4.53E-06 1.21E-05
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER-INVERTABRATES - COLORAD(

T. BODY GI-TRACT '' BONE '- LIVER
ADULT: 4'12E-03 5.75E-03 2.87E-03 9.12E-03
TEEN: 4.20E-03 3.81E-03 2.59E-03 9.00E-03
CHILD: 4.57E-03 1.29E-03 2.76E-03 7.35E-03
INFANT: 0.00E+00 0.O00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES'- MATAGORI

T. BODY GI-TRACT BONE LIVER
ADULT: ' 4.17E-05 5.82E-05 2.90E-05 9.23E-05
TEEN: 4.25E-05 3.86E-05 2.62E-05 9.11E-05
CHILD: 4.63E-0S l.'31E-05 2.79E-05 7.44E-05
-INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00

-KIDNEY
2.05E-02
1.94E-02
1.51E-02
0.00E+00

KIDNEY
1.02E-03
9.70E-04
7.52E-04
0.00E+00

KIDNEY
1.04E-05
9.82E-06
7.61E-06
O.OOE+00

) RIVER

L KIDNEY
6.10E-03
5.76E-03
4.63E-03
0.OOE+00

LA BAY

KIDNEY
6.18E-05
5.83E-05
4.69E-05
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00'0.OOE+00
0.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.00E+00

THYROID LUNG
0.OOE+00'0.00E+00
0.00E+00 0.OOE+00
0.00E+00 0.OOE+00
0.00E+00 0.OOE+00

THYROID LUNG
0.00E+00 0.00E+00
0.00E+00 0.OOE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

THYROID LUNG
0.OOE+00 0.0OE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE --LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.12E-05 1.29E-05
TEEN: 6.24E-05 7.18E-05
CHILD: 1.30E-05 1.50E-05
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE'EXPOSURE- COLORADO RIVER

T. BODY SKIN
ADULT: 5.58E-07 6.42E-07
TEEN: 3.12E-06 3.58E-06
CHILD: 6.51E-07 7.49E-07
INFANT: 0.OOE+00 0.00E+00-

FOR PATHWAY: SHORELINE EXPOSURE'- MATAGORDA BAY

T. BODY SKIN
ADULT: 1.41E-08 1.62E-08
TEEN: 7.89E-08 9.07E-08
CHILD: 1.65E-08 1.90E-08'
INFANT: 0.00E+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZN69

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00
INFANT: O.OOE+00 O.o0E+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00B+00 O.OOE+00
TEEN: 0.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 0;00B+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 0.00B+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
TEEN: O.OOE+00 0.00B+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.0OE+00 o.o0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE.EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: 0.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 0.00E+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 0.00B+00
TEEN: O.OOE+00 0.00B+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BR83
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH -'LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER _KIDNEY
ADULT: O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER- '

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.O0E+00 0.00E+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

; T. BODY GI-TRACT ; BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT . BONE LIVER KIDNEY
ADULT: 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.00E+00
INFANT:' 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.00E+00 0.OOE+00
0.OOE+00 0.00E+00
0.00E+00 0.00E+00

THYROID LUNG
0.OOE+00'0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00. 0.OOE+00
0.OOE+00 0.OOE+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
o.OOE+00'0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.O0E+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
o.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00.
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00 :
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued J
INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BR84
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00
TEEN: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OE+00 0.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 0.00B+00 O.OOE+00
INFANT: O.OOE+00 0.00E+00 0.00B+00 O.OOE+00 O.OOE+00 0.00E+00 0.00B+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00 O.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+0B00 O.OE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00
TEEN: O.OOE+00 0.00B+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00
INFANT: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.OE+00 0.00B+00
TEEN: O.0OE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.00E+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.008+00
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00E+00 O.OOE+00
CHILD: 0.00B+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 0.0OE+00
TEEN: O.OOE+00 O.0OE+00
CHILD: O.0OE+00 0.OoE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BR85
___________________________________________________________________

FOR PATHWAY: FRESHWATER-FISH - LITTLE ROBBINS SLOUGH

T.'BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 000E+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER -KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER' KIDNEY
ADULT: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN:' O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

-T. BODY GI-TRACT -BONE LIVER KIDNEY
ADULT: O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00
INFANT: O.OOE+000.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER - KIDNEY
ADULT: O.OOE+00 O.OOE+00 O:00E+00 0.00E+00 0.00E+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT:' O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00 '
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00

THYROID LUNG
0.00E+00,0.00E+00
O.OOE+00 O.OOE+00
O.OOE+00 O.0OE+00
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
0.00E+00 0.00E+00
O.OE+00 O.0OE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00. 0.OOE+00
O.OOE+00'0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00'0.OOE+00
O.OOE+00 O.OOE+00
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Table B4-7a. Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE RB86 J,
FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY TI
ADULT: 9.39E-04 3.97E-04 0.00E+00 2.OlE-03 0.OOE+00 0.C
TEEN: 1.02E-03 3.21E-04 0.OOE+00 2.17E-03 0.OOE+00 0.C
CHILD: 1'29E-03 1.35E-04 0.OOE+00 2.10E-03 0.OOE+00 0.1
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.C

FOR PATHWAY: SALTWATER FISH- COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY TI
ADULT: 1.95E-07 8'.23E-08 0.OOE+00 4.18E-07 0.00E+00 0.1
TEEN: 2.11E-07 6.65E-08 0.OOE+00 4.49E-07 0.00E+00 0.1
CHILD: 2.68E-07 2.80Em-08 0.OOE+00 4.36E-07 0.00E+00 0.(
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.1

FOR PATHWAY: SALTWATER FISH- MATAGORDA BAY 1

T. BODY GI-TRACT BONE LIVER KIDNEY TI
ADULT: 1.97E-09 8.33E-10 0.00E+00 4.23E-09 0.00E+00 0.(
TEEN: 2.14E-09 6.73E-10 0.00E+00 4.55E-09 0.00E+00 0.(
CHILD: 2.71E-09 2-.84E-10 0.00E+00 4.41E-09 0.00E+00 0.1
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.1

FOR PATHWAY: SALTWATER INVERTABRATES- COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY T1
ADULT: 9.49E-08 4.01E-08 0.OOE+00 2.04E-07 0.OOE+00 0.1
TEEN: 1.03E-07 3.23E-08 0.00E+00 2.19E-07 0.00E+00 0.1
CHILD: 1.35E-07 1.41E-08 0.00E+00 2.20E-07 0.00E+00 0.1
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.1

FOR PATHWAY: SALTWATER INVERTABRATES -MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY TI
ADULT: 9.60E-10 4.06E-10 0.OOE+00 2.06E-09 0.OOE+00 0.1
TEEN: 1.04E-09 3.27E-10 0.OOE+00 2.21E-09 0.OOE+00 0.1
CHILD: 1.37E-09 1.43E-10 0.OOE+00 2.23E-09 0.OOE+00 0.1
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.1

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 6.65E-09 7.60E-09
TEEN: 3.71E-08 4.24E-08
CHILD: 7.76E-09 8.86E-09
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 3.32E-10 3.79E-10
TEEN: 1.85E-09 2.12E-09
CHILD: 3.87E-10 4.43E-10.
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 8.40E-12 9.60E-12
TEEN: 4.69E-11 5.36E-11
CHILD: 9.80E-12 1.12E-11
INFANT: O.OOE+00 0.OUE+00

IYROID LUNG
)OE+00. 0.OOE+00
)OE+00 0.OOE+00
)OE+00 0.OOE+00
)OE+00O .OOE+00

iYROID
J OE+ 00
)0E+00
)OE+00
) OE+0 0

iYROID
) OE+0 0
)OE+00
)OE+00
)OE+00

LUNG
0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

1YROID
)OE+00
3OE+00
30E+00
)OE+00

1YROID
30E+00
)OE+00
)0E+00
30E+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

J,
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Table B4-7a Continued

INDIVIDUAL -DOSE FACTORS FOR'LIQUID EFFLUENTS -- FOR ISOTOPE : RBS8
FORPATHWY__FRESHWTERFISH---LI--____LE___R________N_____SLOU_____H

FOR PATHWAY: FRESHWATER-FISH -'LITTLE ROBBINS SLOUGH'

T. BODY GI-TRACT -BONE LIVER KIDNEY
ADULT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN:- O.OOE+00 O.OOE+00 0.O0E+00 O.O0E+00 O.OOE+00
CHILD: O.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.00E+00 0;00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER ''KIDNEY
ADULT: O.OOE+00 0;00E+00 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CHILD: 0.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT ' BONE LIVER' KIDNEY
ADULT: 0.0OE+00 0.OOE+00 0;00E+00 0.OOE+00 0.OOE+00
TEEN:- 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER'INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -'BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00
CHILD: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE'EXPOSUREt- LITTLE ROBBINS-SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: O.OOE+00 0.OOE+00
INFANT: 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE-EXPOSURE:- COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.00E+00 0.OOE+00
CHILD: 0.00E+00 0.OOE+00
INFANT: O.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.00E+00 0.OOE+00
CHILD: O.00E+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00'

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.0OE+00
O.OOE+00
O.OOE+00
0.00E+00

THYROID LUNG
0.00E+00 -0.00E+00
0.OOE+00 0.00E+00
0.OOE+00 O.OOE+00
0.OOE+00 0.00E+00

THYROID LUNG
O.OOE+00 0.OOE+00
0.00E+00 0.OOE+00
0.00E+00-0.00E+00
0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00
0.OOE+00 0.00E+00
0.00E+00 O.00E+00
0.00E+00 0.00E+00

THYROID LUNG
O.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00'0.00E+00
O.00E+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RB89
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 0.00B+00 O.OOE+B00 O.OE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OE+00
CHILD: 0.o0E+00 o.ooE+oo o.ooE+oo o.0oE+oo o.ooE+oo o.0oE+oo o.ooE+oo
INFANT: 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: o.00E+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
CHILD: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.0B+00
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00-O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OE+00 O.0OE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
INFANT: 0.00E+00 O.OOE+00 0.00B+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.00E+00 O.OE+00
TEEN: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+B00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.00B+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OE+00
TEEN: O.OE+00 O.OOE+00
CHILD: O.00E+00 0.00E+OO
INFANT: O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00B+00 O.OOE+00
CHILD: O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SRB9
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

: T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 4.85E-05 2.71E-04 1.69E-03 O.OE+00 O.OOE+00
TEEN: 5.27E-05 2.19E-04 1.84E-03 O.OOE+00 O.OOE+00
CHILD: 6.80E-05 9.22E-05 2.38E-03 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.62E-07 9.03E-07 5.63E-06 0.00E+00 O.OOE+O0
TEEN: 1.75E-07 7.30E-07 6.13E-06 O.OOE+00 O.OOE+00
CHILD: 2.26E-07 3.07E-07 7.93E-06 0.00E+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA-BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.64E-09 9.14E-09 5.70E-08 O.OOE+00 O.OOE+00
TEEN: 1.78E-09 7.39E-09 6.20E-08 O.OOE+00 O.OOE+00
CHILD: 2.29E-09 3.11E-09 8.02E-08 O.OOE+00 O.OOE+00
INFANT: O.O;E+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE -LIVER KIDNEY
ADULT: 3.85E-07 2.15E-06 1.34E-05 O.OOE+00 O.OOE+00
TEEN: 4.17E-07 1.73E-06 1.45E-05 O.OOE+00 O.OOE+00
CHILD: 5.58E-07 7.56E-07 1.95E-05 0.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.89E-09 2.18E-08 1.36E-07 O.OOE+00 O.OOE+00
TEEN: 4.22E-09 1.75E-08 1.47E-07 O.OOE+00 O.OOE+00
CHILD: S.65E-09 7.65E-09 1.98E-07 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 6.OOE-11 6.97E-ll
TEEN: 3.35E-10 3.89E-10
CHILD: 7.01E-11 8.13E-11
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 3.OOE-12 3.48E-12
TEEN: 1.67E-11 1.94E-ll
CHILD: 3.50E-12 4.06E-12
INFANT: O.OOE+00 O.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY-

T. BODY SKIN
ADULT: 7.59E-14 8.81E-14
TEEN: 4.24E-13 4.92E-13
CHILD: 8.85E-14 1.03E-13
INFANT: O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.O0E+00
O.OOE+00 O.OOE+00
0.00E+00 O.OOE+00

THYROID LUNG
O.OOE+00'0.OOE+00
O.OOE+00 0.00E+00
0.00B+00 0.OOE+00
0.00E+00 0.00E+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00

THYROID
O.OOE+00
O.OOE+00
0.00E+00
O.OOE+00

LUNG
0.00E+00
o.OOE+00
o.OOE+00
O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR90

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 7.47E-01 8.79E-02 3:04E+00 O.OOE+00 O.OOE+00 O.OE+00 0.OOE+00
TEEN: 6.27E-01 7.13E-02 2.54E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 5.69E-01 3.02E-02 2.24E+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.49E-03 2.93E-04 1.01E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 2.09E-03 2.37E-04 8.45E-03 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00
CHILD: 1.89E-03 1.01E-04 7.47E-03 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH --MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.52E-05 2.96E-06 1.03E-04 O.OOE+00 O.OOE+B00 O.OE+00 O.OOE+00
TEEN: 2.11E-05 2.40E-06 8.56E-05 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
CHILD: 1.92E-05 1.02E-06 7.56E-05 O.OOE+00 0.OOE+00 O.OOE+00 O.O0E+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.928-03 6.97E-04 2.41E-02 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
TEEN: 4.968-03 5.63E-04 2.01E-02 O.O0E+00 O.OOE+00 O.OOE+00 O.00E+00
CHILD: 4.66E-03 2.48E-04 1.84E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
INFANT: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -- BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.99E-05 7.05E-06 2.44E-04 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
TEEN: 5.02E-05 5.70E-06 2.03E-04 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
CHILD: 4.72E-05 2.51E-06 1.86E-04 O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.0E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.0OE+00 O.OOE+00
CHILD: O.0OE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.OOE+00
CHILD: O.OOE+00 0.OOE+00
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.0OE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR91
FOR__ATHY__FRESHWTERFISH---LIT-____L________BB_____S___S__OU_____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH- I

T. BODY GI-TRACT BONE LIVER -KIDNEY
ADULT: 4.72E-20 5.56E-18 1.17E-18 O.OOE+00 O.OOE+00
TEEN: 5.04E-20 5.75E-18 1.27E-18 O.OOE+00 O.OOE+00
CHILD: 6.13E-20 3.59E-18 1;63E-18 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 1.85E-20 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 l.91E-20 0.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 l;19E-20 O.OOE+00 O.OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY -

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O;OOE+00 O.OOE+00 O.OOE+00 0.00E+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 4.41E-20 O.OOE+00 O.OOE+00 0.00E+00
TEEN: O.00E+00 4.54E-2p 1.OOE-20 0.00E+00 O.OOE+00
CHILD: O.OOE+00 2.94E-20 1.33E-20 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ; BONE LIVER KIDNEY
ADULT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: . O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.O0E+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00

THYROID LUNG
O.OOE+00Q0.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
O.OOE+00
O.OE+00
O.OOE+00
o.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
0.00E+00 0.00E+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+O O.OOE+00
0.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
o.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
O.OOE+00 O.OOE+00
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Table B4-7a Continued J
INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR92
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+B O.OOE+0. 0.00B+00 O.OOE+ BO O.OOE+B0 O.OaE+OO

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OE+00 O.OOE+00
CHILD: O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 o.00E+00 O.OOE+00 O.OOE+OO
TEEN: 0.00B+00 O.OOE+00 O.OOE+00 o.o0E+00 0.00B+OO O.OOE+OO O.OOE+OO
CHILD: 0.00E+00 0.00E+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+OO
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO
TEEN: O.OOE+00 O.OOE+00 O.OE+00 0.00B+00 O.OOE+00 O.OOE+OO O.OOE+OO
CHILD: O.OOE+00 0.00E+00 O.OOE+B00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.OOE+00 o.0oE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.0OE+00 O.OOE+00 O.OOE+OO O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 O.OE+OO
TEEN: 0.00E+00 0.00E+00
CHILD: O.OOE+00 0.00B+OO
INFANT: O.OOE+00 0.00B+OO

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OE+00 O.OOE+00
CHILD: O.OOE+00 0.00B+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+OO
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y90
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.59E-12 6.28E-07 5.92E-11 O.OE+00 O.OOE+00
TEEN: 1.73E-12 5.30E-07 6.42E-11 O.OOE+00 O.OOE+00
CHILD: 2.22E-12 2;37E-07 8.31E-11 O.OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH -'COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 7.93E-14 3.13E-08 2.96E-12 O.OOE+00 0.00E+00
TEEN: 8.64E-14 2.65E-08 3.21E-12 O.OOE+00 0.00E+00
CHILD: 1.1lE-13 1.18E-08 4.15E-12 O.OOE+00 O.OOE+00
INFANT: O.0OE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

'T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 8.03E-16 3.17E-10 2.99E-14 O.OOE+00 0.00E+00
TEEN: 8.75E-16 2.68E-10 3.25E-14 O.0OE+00 O.OOE+00
CHILD: 1.12E-15 1.20E-10 4.20E-14 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

IT. BODY G-TRACT BONE LIVER KIDNEY
ADULT: 7.55E-13 2.99E-07 2.82E-11 O.OOE+00 O.OOE+00
TEEN: 8.21E-13 2.51E-07 3.05E-11 O.OOE+00 O.OOE+00
CHILD: 1.09E-12 1.16E-07 4.09E-11 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

- T. BODY GI-TRACT 'BONE LIVER KIDNEY
ADULT: 7.64E-15 3.02E-09 2.85E-13 O.OOE+00 O.OOE+00
TEEN: 8.31E-15 2.54E-09 3.09E-13 O.OOE+00 O.OOE+00
CHILD: l.llE-14 1.18E-09 4:14E-13 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.0OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.O0E+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
0.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00'0.OOE+00
O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.15E-14 2.54E-14
TEEN: 1.20E-13 1.42E-13
CHILD: 2.50E-14 2.96E-14
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.07B-15 1.27E-15
TEEN: 5.98E-15 7.07E-15
CHILD: 1.25B-15 1.48E-15
INFANT: 0.00B+00 0.00E+00'

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.71B-17 3.20B-17
TEEN: 1.51B-16 1.79E-16 '
CHILD: 3.165-17 3.74B-17
INFANT: 0.00B+00 0.00B+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y9lM
FO___A___Y__FRS__TR__IS_----___________R_____B____S___SLOUGH_____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE ' LIVER
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 o.00E+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00
CHILD: O.OOE+00 O.0OE+00 O.OOE+00 O.aOE+00
INFANT: O.O0E+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00
TEEN: 0.OOE+00 O.0OE+00 O.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
CHILD: 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.O0E+00 O.O0E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORAD(

T. BODY GI-TRACT BONE LIVER
ADULT: O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00
TEEN: O.0OE+00 O.OOE+OO O.OOE+00 0.OOE+00
CHILD: O.0OE+00 o.OoE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O:00E+00 O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORI

T. BODY GI-TRACT BONE LIVER
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 0:00E+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

KIDNEY
0.00B+00
O.00B+00
0.00B+00
0.00B+00

KIDNEY
O.OOE+00
O.OOE+00
0.00E+OO
0.O0E+OO

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+OO
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.0OE+00
0.00E+000.00E+00
O.OE+00 O.OOE+00
o.o0E+00 0.o0E+OO

KIDNEY
0.OOE+00
0.00B+00
O.OOE+OO
0.00B+00

) RIVER

KIDNEY
O.OOE+00
0.00E+00
O.OOE+00
O.OOE+OO

DA BAY

KIDNEY
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID
o.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.00B+00
0.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
0.00E+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 O.OOE+00
CHILD: 0.OOE+00 0.0OE+O0
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OE+00
INFANT: 0.0OE+O0 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+0O 0.OOE+00
TEEN: 0.OOE+00 O.OOE+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * Y91

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 2.05E-08 4.21E-04 7.65E-07 0.00E+00 0.00E+00 0
TEEN: 2.23E-08 3.41E-04 8.31E-07 O.00E+00 0.00E+00 0
CHILD: 2.87E-08 1.43E-04 1.07E-06 0.00E+00 0.00E+00 0
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER '

, T. BODY GI-TRACT -,: BONE LIVER KIDNEY
ADULT: 1.02E-09 2.10E-05 3.82E-08 0.OOE+00 O.OOE+00 0
TEEN: l.llE-09 1.70E-05 4.15E-08 0.00E+00 0.00E+00 0
CHILD:, 1.43E-09 7.14E-06 5.36E-08 0.00E+00 0.OOE+00 0
INFANT: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.03E-11 2.13E-07 3.87E-10 0.OOE+00 0.OOE+00 0
TEEN: 1.13E-11 1;72E-07 4.20E-10 0.OOE+00 0.OOE+00 0
CHILD: 1.45E-11 7.23E-08 5.43E-10 0.OOE+00 0.00E+00 0
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO -RIVER

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ADULT:' 9.73E-09 2.OOE-04 3.64E-07 0.OOE+00 0.00E+00 0
TEEN: 1.06E-08 1.62E-04 3.94E-07 0.OOE+00 0.OOE+00 0
CHILD: 1.41E-08 7.04E-05 5.28E-07 0.00E+00 0.00E+00 0
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ' BONE LIVER' KIDNEY
ADULT: 9.85E-11 2.03E-06 3.68E-09 0.OOE+00 0.OOE+00 0
TEEN: 1.07E-10 1.64E-06 3.99E-09 0.00E+00 0.00E+00 0
CHILD: 1.43E-10 7.12E-07 5.35E-09 0.00E+00 0.00E+00 0
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 3.52E-09 3.96E-09 -

TEEN: 1.97E-08 2.21E-08
CHILD: 4.11E-09 4.62E-09
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.76E-10 1.98E-10
TEEN: 9.82E-10 1.10E-09
CHILD: 2.05E-10 2.31E-10
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 4.45E-12 5.01E-12'
TEEN: 2.48E-11 2.80E-ll
CHILD: 5.19E-12 5.84E-12 '
INFANT: 0.00E+00 0.OOE+00

THYROID LUNG
.OOE+00 0.OOE+00
.OOE+00-0.00E+00
*.OOE+00 0.OOE+00
.OOE+00 0.00E+00

THYROID
.OOE+00
.OOE+00
.OOE+00
.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00

THYROID LUNG
.00E+00-0.00E+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00

THYROID LUNG
.OOE+00'0.00E+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00
.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * Y92

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

J

T. BODY GI-TRACT . BONE LIVER KIDNEY THYROID
ADULT: O.OOE+00 O.OOE+00 0.OE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 0.00E+00 O.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY THYROID
ADULT: O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 0.0OB+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.00E+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+800 O.OE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 0.00B+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

LUNG
o.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

LUNG
o.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
o.OOE+00
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.00B+00 O.OOE+00
INFANT: 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00
CHILD: O.OOE+00 0.00E+00
INFANT: 0.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.00E+00 O.OOE+00
CHILD: 0.00E+00 O.OOE+00
INFANT: 0.00E+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y93
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT :,BONE LIVER KIDNEY
ADULT: 0.OOE+00 7.57E-17 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: .0.0OE+00 7.94E-17 0.OOE+00 0.OOE+00 0.0OE+00
CHILD: 0.OOE+00 4.98E-17 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 3.78E-18 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.00E+00 3.96E-18 O.OOE+00 0.OOE+00 0.00E+00
CHILD: 0.OOE+00 2.48E-18 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 3.83E-20 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.00E+00 4.01E-20 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 2.52E-20 O.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER-INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT '-:'BONE LIVER KIDNEY
ADULT: 0.OOE+00 3.60E-17 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 3.77E-17 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: O.OOE+00 2.45E-17 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT : BONE LIVER KIDNEY
ADULT: 0.00E+00 3.65E-19 0.00E+00 0.OOE+00 0.OOE+00
TEEN: 0.00E+00 3.81E-19 0.OOE+00 0.OOE+00 0.00E+00
CHILD: 0.00E+00 2.48E-19 0.00E+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 '

THYROID LUNG
0.00E+00. 0.OOE+00
0.00E+00 0.OOE+00
0.OOE+00 .0.OOE+00
0.00E+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00

THYROID
0.00E+00
0.0OE+00
0.00E+00
0.OOE+00

THYROID
0.00E+00
0.0OE+00
0.00E+00
0.0OE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZR95
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.25B-09 2.46E-05 2.42E-08 7.76E-09 1.22E-08 O.OOE+00 O.OOE+00
TEEN: 5.42E-09 1.82E-05 2.SOE-08 7.88E-09 1.16E-08 O.0OE+00 O.0OE+00
CHILD: 5.93B-09 6.95E-06 3.03E-08 6.67E-09 9.54E-09 O.OOE+00 O.OOE+00
INFANT: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.59E-08 7.44E-05 7.32E-08 2.35E-08 3.68E-08 O.OOE+00 O.OOE+00
TEEN: 1.64E-08 5.50E-05 7.56E-08 2.38E-08 3.50E-08 o.oOE+00 O.OOE+00
CHILD: 1.80E-08 2.10E-05 9.18BE-08 2.02E-08 2.89E-08 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.61E-10 7.53E-07 7.41E-10 2.38E-10 3.73E-10 0.OOE+00 O.OOE+00
TEEN: 1.66E-10 5.57E-07 7.65E-10 2.41E-10 3.S5E-10 O.OE+00 O.OOE+00
CHILD: 1.82E-10 2.13E-07 9.29E-10 2.04E-10 2.92E-10 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 o.0oE+00 0.oOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.51E-09 7.09E-06 6.97E-09 2.24E-09 3.51E-09 O.0OE+00 O.OOE+00
TEEN: 1.56E-09 5.23E-06 7.18E-09 2.27E-09 3.33E-09 O.OOE+00 O.OOE+00
CHILD: 1.77E-09 2.07E-06 9.04E-09 l.99E-09 2.85E-09 O.OOE+00 0.00E+00
INFANT: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.53E-11 7.17E-08 7.06E-11 2.26E-11 3.55E-11 0.OOE+00 O.OOE+00
TEEN: l.58E-ll 5.29E-08 7.27E-11 2.29E-11 3.37E-11 O.OOE+00 O.OOE+00
CHILD: 1.79E-11 2.10E-08 9.16E-11 2.01E-11 2.88E-11 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 8.92E-07 1.03E-06
TEEN: 4.98E-06 5.78E-06
CHILD: 1.04E-06 1.21E-06
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 4.45E-08 5.17E-08
TEEN: 2.49E-07 2.88E-07
CHILD: 5.20E-08 6.03E-08
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: l.13E-09 1.31E-09
TEEN: 6.29E-09 7.30E-09
CHILD: 1.31E-09 1.53E-09
INFANT: 0.00B+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS;FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZR97
FOR______Y__FR_____ERF__H---LI____TLE____R___B___________L___UG___

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

ADULT:
ITEEN:
CHILD:
INFANT:

T. BODY GI-TRACT
6.30E-19 4.27E-13
6.69E-19 3.93E-13
7.96E-19 2.04E-13
0.OOE+00 0.OOE+00

BONE
6.83E-18
7.34E-18
9.33E-18
0.OOE+00

LIVER
1.38E-18
1.45E-18
1.35E-18
0.OOE+00

KIDNEY
2.08E-18
2.20E-18
1.94E-18
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

ADULT:
TEEN:
CHILD:

- INFANT:

T. BODY GI-TRACT
1.91E-18 1.29E-12

- 2.02E-18 1.19E-12
2.41E-18 6.18E-13
O.OOE+00 0.OOE+00

I BONE
2.07E-17
2.22E-17
2.82E-17
0.OOE+00

LIVER
4.17E-18
4.40E-18
4.08E-18
0.00E+00

KIDNEY
6.30E-18
6.66E-18
S.86E-18
0.0OE+00

THYROID LUNG
0.OOE+00 0.00E+00
0.00E+00;0.OOE+00
0.OOE+00 0.OOE+00
0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

-. ADULT:
TEEN:
CHILD:

'-INFANT:

T. BODY GI-TRACT
1.93E-20 1.31E-;14
2.05E-20 1.20E-14
2.44E-20 6.26E-15
O.OOE+00 0.OOE+00

' BONE
2'09E-19
2.25E-19
2.86E-19
0.00E+00

LIVER
4.22E-20
4.45E-20
4.13E-20
0.00E+00

* KIDNEY
6.38E-20
6.75E-20
5.93E-20
0.00E+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.00E+00
0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER,INVERTABRATES - COLORADO RIVER

ADULT:
TEEN:
CHILD:

- INFANT:

T. BODY GI-TRACT
1.82E-19 1.23E-13
1;92E-19 1.13E-13
2.37E-19 6.09E-14
0.00E+00 0.00E+00

BONE
1.97E-18
2.11E-18
2.78E-18
0.00E+00

LIVER
3.97E-19
4.18E-19
4.02E-19
0.OOE+00

* KIDNEY
6.0OE-19
6.33E-19
5.78E-19
0.OOE+00

THYROID LUNG
O.0OE+00'0.0OE+00
0.OOE+00 0.0OE+00
0.00E+00 0.00E+00
0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

- ADULT:
TEEN:
-CHILD:
INFANT:

T. BODY GI-TRACT
0.00E+00 1.25E-15
0.00E+00 1.14E-15
0.OOE+00 6.'17E-16
0.00E+00 O.OOE+00

' -BONE
1.99E-20
2.14E-20
2.82E-20
0.00E+00

LIVER
0.OOE+00
0.OOE+00

O.OO0E+00
0.OOE+00

* KIDNEY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
0.0OE+00 0.OOE+00
0.00E+00 0.OOE+00
0.OOE+00 0.00E+00
0.00E+00 0.OOE+00

FOR PATHWAY:_SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
1.46E-16
8.15E-16
1.70E-16
0.00E+00

SKIN
1.70E-16
9.48E-16
1.98E-16
0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
7.28E-18
4.07E-17
8.50E-18
0.00E+00

SKIN
8.48E-18
4.73E-17
9.89E-18
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE -MATAGORDA BAY

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
1. 84E-19
1.03E-18
2.15E-19
0.OOE+00

SKIN
2.15El19
1.20E-18
2.50E-19 -
0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NB95
___________________________________________________________________

I

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS S

T. BODY GI-TRACT BONE LIVER
ADULT: 6.50E-06 7.34E-02 2.17E-05 1.21E-05
TEEN: 6.69E-06 5.19E-02 2.19E-05 1.21E-05
CHILD: 7.19E-06 1.86E-02 2.58E-05 1.01E-05
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 3.25E-07 3.67E-03 1.09E-06 6.04E-07
TEEN: 3.34E-07 2.59E-03 1.09E-06 6.07E-07
CHILD: 3.59E-07 9.29E-04 1.29E-06 5.03E-07
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 3.29E-09 3.71E-05 1.10E-0B 6.12E-09
TEEN: 3.38E-09 2.63E-05 l.l1E-0B 6.14E-09
CHILD: 3.64E-09 9.41E-06 1.31E-08 S.09E-09
INFANT: 0.00E+00 0'.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORAD(

T. BODY GI-TRACT BONE LIVER
ADULT: 2.5BE-10 2.91E-06 8.62E-10 4.79E-10
TEEN: 2.64E-10 2.05E-06 8.66E-10 4.80E-10
CHILD: 2.95E-10 7.63E-07 1.06E-09 4.13E-10
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORI

T. BODY GI-TRACT BONE LIVER
ADULT: 2.61E-12 2.95E-08 8.72E-12 4.85E-12
TEEN: 2.68E-12 2.08E-08 8.76E-12 4.86E-12
CHILD: 2.99E-12 7.73E-09 1.07E-11 4.18E-12
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00

SLOUGH

KIDNEY
1.20E-05
1.18E-05
9.45E-06
0.00E+00

KIDNEY
5.97E-07
5.88E-07
4.72E-07
0.00E+00

I KIDNEY
6.04E-09
5.95E-09
4.78E-09
10.00E+00

) RIVER

KIDNEY
4.74E-10
4.65E-10
3.88E-10
0.0 0E+00

)A- BAY

KIDNEY
4.80E-12
4.71E-12
3.92E-12
0.00E+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.00E+00

THYROID
0.00B+00
0.00E+00
0.00E+00
0.OOE+00

THYROID
0.00E+00
0.OOE+00
0.00E+00
0.00E+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.OOE+00

THYROID
0.00E+00
0.00B+00
0.00E+00
0.OOE+00

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

LUNG
0.00E+00
0.0OE+00
0.00B+00
0.00B+00

LUNG
0.00B+00
0.00B+00
0.OOE+00
0.OOE+00

LUNG
0.0OB+00
0.00B+00
0.00B+00
0.00B+00

KJ

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.43E-07 2.86E-07
TEEN: 1.36E-06 1.60E-06
CHILD: 2.84E-07 3.34E-07
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.22E-08 1.43E-08
TEEN: 6.79E-08 7.98E-08
CHILD: 1.42E-08 1.67E-08
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 3.08B-10 3.62E-10
TEEN: 1.72E-09 2.02B-09
CHILD: 3.59B-10 4.22E-10
INFANT: 0.00B+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : M099
FORPATHWY:_FEHWTERFISH---LITT_____E___R____B___NS____SLO______H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 2.31E-09 2.82E-08 0;OOE+00 1.22E-08 2.75E-08
TEEN: 2.47E-09 2.32E-08 0.OOE+00 1.30E-08 2.97E-08
CHILD: 3.05E-09 1.02E-08 0.OOE+00 1.23E-08 2.63E-08
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.16E-10 1.41E-09 0.OOE+00 6.07E-10 1.37E-09
TEEN: 1.23E-10 1.16E-09 0.00E+00 6.47E-10 1.48E-09
CHILD: 1.52E-10 5.09E-10 0.OOE+00 6.16E-10 1.31E-09
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT: -BONE LIVER' KIDNEY
ADULT: 1.17E-12 1.42E-11 0.OOE+00 6.15E-12 1.39E-ll
TEEN: 1.25E-12 1.17E-11 0.OOE+00 6.55E-12 1.50E-ll
CHILD: 1.54E-12 5.15E-12 0.OOE+00 6.23E-12 1.33E-11
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE - LIVER KIDNEY
ADULT: 2.75E-11 3.35E-10 0.OOE+00 1.45E-10 3.27E-10
TEEN: 2.93E-11 2.75E-10 O.OOE+00 1.54E-10 3.52E-10
CHILD: 3.75E-11 1'.25E-10 0.OOE+00 1.52E-10 3.24E-10
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -_ BONE LIVER ' KIDNEY
ADULT: 2.78E-13 3.39E-12 0.OOE+0O 1.46E-12 3.31E-12
TEEN: 2.97E-13 2.79E-12 0.OOE+00 1.56E-12 3.56E-12
CHILD: 3.80E-13 1.27E-12 0.OOE+00 1.54E-12 3.28E-12
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00

LUNG
0.OOE+00
o.OOE+00
o.OOE+00
O.OOE+00

THYROID LUNG
0.00E+00 O.OOE+00
0.00E+00 O.OOE+00
0.00E+00 O.OOE+00
0.OOE+00 O.OOE+00

THYROID LUNG
0.OOE+00'0.OOE+00
O.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
O.OOE+00O0.OOE+00

THYROID LUNG
0.OOE+00'0.OOE+00
0.OOE+00'0.O0E+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.17E-11 2.51E-ll
TEEN: 1.21E-10 1.40E-10
CHILD: 2.53E-11 2.93E-l1
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- COLORADO RIVER

T. BODY SKIN
ADULT: 1.08E-12 1.25E-12
TEEN: 6.04E-12 7.OOE-12
CHILD: 1.26E-12 1.46E-12
INFANT: 0.OOE+00 O.OOE+00'

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.74E-14 3.17E-14-
TEEN: 1.53E-13 1.77E-13
CHILD: 3.20E-14 3.70E-14
INFANT: 0.OOE+00 0.OOE+00
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I I

Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TC99M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.00E+00 0.00B+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+OO
CHILD: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO
INFANT: O.OOE+00 0.00B+00 O.OOE+00 0.OOE+00 0.00B+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT -BONE -LIVER KIDNEY THYROID LUNG
ADULT: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT- BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OE+00 0.00B+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+OO O.OOE+00
CHILD: O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 0.00B+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.00B+00 O.OOE+00
INFANT: O.OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+OO 0.00B+00
TEEN: O.OOE+00 0.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.00B+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS --'FOR ISOTOPE : TC101
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE - LIVER `KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

,T. BODY GI-TRACT -'-BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN:' O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER 'KIDNEY
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT ' BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00
TEEN: O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY'

T.-BODY GI-TRACT 'BONE LIVER KIDNEY
ADULT: O.OOE+00 O;OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 0.O0E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00.0.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+OO
O.OOE+00 O.OOE+OO
0.00E+00'0.00E+00
0.00E+00 O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+OO
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00

THYROID
O.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

THYROID
O.OOE+00
O.OOE+O0
O.OOE+00
O.OOE+00

LUNG
o.OOE+00
o.OOE+00
0.OOE+00
0.OOE+00

LUNG
O.OOE+00
O.OOE+OO
O.OOE+00
0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+OO
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00B+00 0.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+O0
TEEN: 0.OOE+00 0.OOE+00-'
CHILD: 0.OOE+00 0.OOE+00
INFANT: O.OOE0+ 0.0OOE+00
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I I

Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RU103
_ORPT__Y__FRSWTERFS_----_____________R___BB___N____SLOU_____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.07E-07 2.91E-05 2.49E-07 0.00B+00 9.50E-07
TEEN: 1.12E-07 2.18E-05 2.61E-07 0.00E+00 9.22E-07
CHILD: 1.24E-07 8.36E-06 3.23E-07 O.00E+00 8.14E-07
INFANT: 0.00E+00 O.00E+00 0.00B+00 0.00E+00 O.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.61E-09 4.35E-07 3.73E-09 0.00E+00 1.42E-08
TEEN: 1.67E-09 3.27E-07 3.92E-09 0.00E+00 1.38E-08
CHILD: 1.86E-09 1.25E-07 4.84E-09 0.00E+00 1.22E-08
INFANT: 0.00E+00 0.00B+00 0.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER 'KIDNEY
ADULT: 1.63E-11 4.41E-09 3.78E-11 0.OOE+00 1.44E-10
TEEN: 1.69E-11 3.31E-09 3.97E-11 0.00E+00 1.40E-10
CHILD: 1.88E-11 1.27E-09 4.90E-11 0.OOE+00 1.23E-10
INFANT: 0.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.28E-07 3.46E-05 2.96E-07 O.00E+00 1.13E-06
TEEN: 1.33E-07 2.59E-05 3.10E-07 O.00E+00 1.09E-06
CHILD: 1.53E-07 1.03E-05 3.98E-07 0.00E+00 1.00E-06
INFANT: 0.OOE+00 O.00E+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.29B-09 3.505-07 3.00E-09 0.OOE+00 1.14E-08
TEEN: 1.34B-09 2.62E-07 3.14B-09 0.00E+00 l.llE-08
CHILD: 1.55B-09 1.045-07 4.03E-09 O.00E+00 1.01E-08
INFANT: 0.00B+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.225-07 2.59E-07
TEEN: 1.24E-06 1.44E-06
CHILD: 2.59E-07 3.02E-07
INFANT: 0.005+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: l.l1E-08 1.29E-08
TEEN: 6.18E-08 7.21E-08
CHILD: 1.29E-08 1.51B-08
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.80E-10 3.27B-10
TEEN: 1.56B-09 1.83B-09
CHILD: 3.27E-10 3.81B-10
INFANT: O.00E+00 0.00B+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.00E+00

THYROID
0.00B+00
0.00B+00
0.00E+00
0.00B+00

THYROID
0.00E+00
O.OOE+00
0.0OE+00
O.OOE+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.OOE+00
0.00E+00
0.005+00
0.00E+00

LUNG
0.005+00
0.005+00
0.00B+00
0.005+00

LUNG
0.00B+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.00E+00
0.00E+00
0. 00E+00
0. OOE+00

THYROID LUNG
0.00B+00 0.OOE+00
0.00E+00 0.OOE+00
0.00E+00 0.OOE+00
0.00E+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * RU105

FOR PATHWAY: FRESHWATER FISH'- LITTLE ROBBINS SLOUGH

T.'BODY GI-TRACT -BONE LIVER KIDNEY
ADULT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH -'COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN:- O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0:OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 O.00E+00 0,00E+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER -KIDNEY
ADULT: 0.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 0.00E+00
TEEN: 0.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES -'MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER ':KIDNEY
ADULT: 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00'0.00E+00

THYROID LUNG
O.00E+00 0.00E+00
0.00E+00'0.00E+00
0.OOE+00 0.OOE+00
0.00E+00 0.00E+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
-0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY 'SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY'

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00

* INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RU106
FORPAT__Y__FRE__WTR__IS_---LI____T______R___BB___NS____SLOU_____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 5.15E-06 2.63E-03 4.07B-05 O.OOE+00 7.86E-05
TEEN: 5.57E-06 2.12E-03 4.42E-05 O.OOE+00 8.52E-05
CHILD: 7.10E-06 8.85E-04 5.69E-05 O.OOE+00 7.68E-05
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 7.71E-08 3.95E-05 6.10E-07 0.OOE+00 1.18E-06
TEEN: 8.34E-08 3.18E-05 6.62E-07 0.00Z+00 1.28E-06
CHILD: 1.06E-07 1.33E-05 8.52E-07 O.OOE+00 1.15E-06
INFANT: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 7.81E-10 3.99E-07 6.17E-09 O.OOE+00 l.19E-08
TEEN: 8.45E-10 3.21E-07 6.70E-09 O.0OE+00 1.29E-08
CHILD: 1.08E-09 1.34E-07 8.63E-09 O.OOE+00 1.16E-08
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 6.12B-06 3.13E-03 4.84E-05 O.OOE+00 9.34B-05
TEEN: 6.61E-06 2.51E-03 5.24E-05 O.OOE+00 1.01E-04
CHILD: 8.73E-06 1.09B-03 7.OOE-05 O.OOE+00 9.45E-05
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00B+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA'BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 6.20E-08 3.17B-05 4.90E-07 O.OE+00 9.46E-07
TEEN: 6;69E-08 2.54E-05 5.31E-07 O.OOE+00 1.02E-06
CHILD: 8.84E-08 1.10E-05 7.08E-07 O.0OE+00 9.57E-07
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 9.36E-06 1.12E-05
TBEN: 5.23E-05 6.27B-05
CHILD: 1.09E-05 1.31E-05
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 4.67E-07 5.61E-07
TEEN: 2.61E-06 3.13E-06
CHILD: 5.45E-07 6.54E-07
INFANT: O.OOE+00 O.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 1.18E-08 1.42E-08
TEEN: 6.61E-08 7.93E-08
CHILD: 1.38E-08 1.66E-08
INFANT: O.OOE+00 O.OE+00

THYROID LUNG
O.OOE+00 O.OOE+00
0.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
O.OOE+00 O.OOE+00
O.OOE+00 0.00B+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID
O.OOE+00
O.OOE+00
0.00B+00
O.OOE+00

LUNG
o.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
o.OOE+00
O.OOE+00
0.OOE+00
o.OOE+00

J
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS'FOR LIQUID EFFLUENTS -- FOR ISOTOPE': AGllOM
FOR__ATHY__FES__TE__FISH---LITTLE_______R____B___NS____SLOUGH____

FOR PATHWAY: FRESHWATER FISH - L ITT LE ROBBINS SLOUGH

T. BODY GI-TRACT '"BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 C
TEEN:' 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 C
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 C
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 C

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

-T. BODY GI-TRACT 'BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 C
TEEN: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 C
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 C
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 C

FOR PATHWAY: SALTWATER FISH -'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 0;OOE+00 0.OOE+00 C
TEEN: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 C
CHILD: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 C
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 C

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO

T. BODY GI-TRACT ' BONE LIVER
ADULT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0
TEEN: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0
CHILD: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA

T. BODY GI-TRACT BONE LIVER
ADULT: O.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0
TEEN: O.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0

KIDNEY
I. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

KIDNEY
I. OOE+00
1. OOE+00
1. OOE+00
I. OOE+00

THYROID
0.0OE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
o.00E+00
0.OOE+00
0.00E+00
o.OOE+00

THYROID LUNG
0.OOE+00 O.00E+00
0.OOE+00'0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00'0.OOE+00

KIDNEY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

RIVER

-KIDNEY
0.00E+00
0.00E+00
0.00E+00
0.OOE+00

A BAY

KIDNEY
0.OOE+00
0.OOE+00
0.00E+00
0.0OE+00

THYROID LUNG
0.00E+00 0.OOE+00
0.OOE+00'0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00'0.OOE+00
0.OOE+00 0.00E+00
0.00E+00 0.00E+00
0.OOE+00 O.OOE+00

THYROID LUNG
0.OOE+00'0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 5.29E-05 6.18E-05
TEEN: 2.96E-04 3.45E-04
CHILD: 6.18E-05 7.21E-05
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 2.64E-06 3.08E-06
TEEN: 1.48E-05 1.72E-05
CHILD: 3.08E-06 3.60E-06
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 6.69E-08 7.81E-08
TEEN: 3.74E-07 4.36E:07
CHILD: 7.81E-08 9.11E'08.
INFANT: 0.OOE+00 O.OOE+00

.
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE125M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.09E-05 9.20E-04 2.30E-04 8.35E-05 9.37E-04 6.93E-05 O.OOE+00
TEEN: 3.35E-05 7.40E-04 2.51E-04 9.04E-05 O.OOE+00 7.01E-05 O.OOE+00
CHILD: 4.29E-05 3.11E-04 3.22E-04 8.73E-05 O.OOE+00 9.04E-05 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.85E-08 1.15E-06 2.88E-07 1.04E-07 1.17E-06 8.65E-08 O.OOE+00
TEEN: 4.19E-08 9.24E-07 3.13E-07 1.13E-07 O.00E+00 8.75E-08 O.0OE+00
CHILD: 5.36E-08 3.88E-07 4.02E-07 1.09E-07 O.OOE+00 1.13E-07 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+B00 O.0E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 3.90E-10 1.16E-08 2.91E-09 1.06E-09 1.18E-08 8.76E-10 O.OOE+00
TEEN: 4.24E-10 9.36E-09 3.17E-09 1.14E-09 0.00E+00 8.86E-10 O.OOE+00
CHILD: 5.43E-10 3.93E-09 4.07E-09 1.10E-09 O.OOE+00 1.14E-09 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 9.18E-08 2.74E-06 6.85E-07 2.48E-07 2.79E-06 2.06E-07 0.002+00
TEEN: 9.95E-08 2.20E-06 7.44E-07 2.68E-07 O.OOE+00 2.08BE-07 0.00B+00
CHILD: 1.328-07 9.56E-07 9.91E-07 2.69E-07 O.OOE+00 2.78E-07 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 9.29E-10 2.77E-08 6.93E-09 2.51E-09 2.82E-08 2.09E-09 O.OOE+00
TEEN: 1.E01-09 2.22E-08 7.53E-09 2.71E-09 O.OOE+00 2.10E-09 0.OOE+00
CHILD: 1.34E-09 9.68E-09 1.OOE-08 2.72E-09 O.OOE+00 2.82E-09 O.OOE+00
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 5.05E-09 6.92E-09
TEEN: 2.82E-08 3.86E-08
CHILD: 5.89E-09 8.08E-09
INFANT: O.OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 2.52E-10 3.46E-1O
TEEN: 1.41E-09 1.93E-09
CHILD: 2.94E-10 4.03E-1O
INFANT: O.OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 6.38E-12 8.75E-12
TEEN: 3.56E-11 4.88E-11
CHILD: 7.44E-12 1.02E-l1
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE TE127M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS'SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.43E-04 3'94E-03 1.18E-03 4.20E-04 4.78E-03 3
TEEN: 1.52E:04 3.19E-03 1.28E-03 4.54E-04 5.19E-03 3
CHILD: 1.96E-04 1.34E-03 1.65E-03 4.44E-04 4.70E-03 3
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.79E-07 4.92E-06 1.47E-06 5.25E-07 5.96E-06 3
TEEN: 1.90E-07 3.98E-06 1.60E-06 5.67E-07 6.47E-06 3
CHILD: 2.44E-07 1.67E-06 2.06E-06 5.54E-07 5.87E-06 4
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0

FOR PATHWAY: SALTWATER FISH -'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.81E-09 4.98E-08 1.49E-08 5.31E-09 6.04E-08 3
TEEN: 1.92E-09 4.03E-08 1.62E-08 5.74E-09 6.55E-08 3
CHILD: 2.47E-09 1.69E-08 2.08E-08 5.61E-09 5.94E-08 4
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 4.26E-07 1.17E-05 3.49E-06 1.25E-06 1.42E-05 8
TEEN:' 4.51E-07 9.45E-06 3.79E-06 1.35E-06 1.54E-os 9

' CHILD:' 6.02E-07 4.11E-06 5.07E-06 1.37E-06 1.45E-05 1
INFANT: 0.'OOE+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
'ADULT: 4.31E-09 l.19E-07 3.54E-08 1.26E-08 1.44E-07 9
TEEN: 4.57E-09 9.57E-08 3.84E-08 1.36E-08 1.56E-07 9
CHILD: 6.09E-09 4.16E-08 5.13E-08 1.38E-08 1.46E-07 1
INFANT: 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 5.99E-10 7.07E-10
TEEN: 3.34E-09 3.95E-09
CHILD: 6.98E-10 8.25E-10
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 2.99E-11 3.53E-ll
TEEN: 1.67E-10 1.97E-10
CHILD: 3.49E-11 4.12E-ll
INFANT: 0.0OB+00 0.OOE+00'

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 7.57B-13 8.94E-13
TEEN: 4.22E-12 4.99E-12.
CHILD: 8.83E-13 1.04E-12
INFANT: 0.00E+00 0.OOE+00

THYROID
3.00E-04
3.04E-04
3.94E-04
D.00E+00

LUNG
0.OOE+00
0.00E+00
0.00E+00
o.OOE+00

THYROID LUNG
.75E-07 0.00E+00
.80E-07 0.OOE+00
.92E-07 0.00E+00
.00E+00 0.00E+00

THYROID LUNG
.80E-09 0.00E+00
.85E-09'0.00E+00
.98E-09 0.OOE+00
.OOE+00 0.OOE+00

THYROID LUNG
.93E-07 0.OOE+00
.02E-07 0.00E+00
.21E-06 0.00E+00
.OOE+00 0.OOE+00

THYROID LUNG
.04E-09'0.00E+00
.13E-09 0.00E+00
.23E-08 0.OOE+00
.00E+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE127

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 4.34E-20 1.58E-17 2.OOE-19 7.20E-20 8.16E-19 1.48E-19 O.OOE+00
TEEN: 4.72E-20 1.69B-17 2.19E-19 7.77E-20 8.88E-19 1.51E-19 O.OOE+00
CHILD: 6.05E-20 1.10E-17 2.82E-19 7.60E-20 8.02E-19 1.95E-19 O.OOE+00
INFANT: O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 1.97E-20 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 2.11E-20 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 0.00E+00
CHILD: O.OOE+00 1.37E-20 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OE+00 O.OOE+00 O.OE+00
TEEN: O.OOE+00 0.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+000.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

TT. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 4.70E-20 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 5.02E-20 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00
CHILD: O.OOE+00 3.39E-20 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.0OE+00 O.OOE+00
TEEN: O.OOE+00 O.OE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.O0E+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: 0.00B+00 O.O0E+00
INFANT: 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 0.00E+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 0.00B+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS.FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE129M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH -'LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 8.OOE-05 2.'55E-03 5.06E-04 1.89E-04 2.11E-03 1
TEEN: 8.64E-05 2.05E-03 5.46E-04 2.03E-04 2.28E-03 1
CHILD: 1.09E-04 8.58E-04 7.04E-04 l.96E-04 2.07E-03 2
INFANT: - O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 9;99E-08 3.18E-06 6.31E-07 2.35E-07 2.63E-06 2
TEEN: 1.08E-07 2.56E-06 6.82E-07 2.53E-07 2.85E-06 2
CHILD: 1.36E-07 1.07E-06 8.78E-07 2.45E-07 2.58E-06 2
INFANT: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0

FOR PATHWAY: SALTWATER FISH -'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.01E-09 3.22E-08 6.39E-09 2.38E-09 2.67E-08 2
TEEN: 1.09E-09 2.59E-08 6.90E-09 2.56E-09 2.89E-08 2
CHILD: 1.38E-09 1.08E-08 8.89E-09 2.48E-09 2.61E-08 2
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT - BONE --LIVER KIDNEY
ADULT: 2.38E-07 7.57E-06 1.50E-06 5.61E-07 6.27E-06 5
TEEN: 2.56E-07 6.08E-06 1.62E-06 6.01E-07 6.77E-06 5
CHILD: 3.36E-07 2.64E-06 2.16E-06 6.04E-07 6.35E-06 6
INFANT: O.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0

FOR PATHWAY: SALTWATER INVERTABRATES -- MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 2.41E-09 7.66E-08 1.52E-08 5.68E-09 6.35E-08 5
TEEN: 2.59E-09 6.15E-08 1.64E-08 6.08E-09 6.86E-08 5
CHILD: 3.40E-09 2.67E-08 2.19E-08 6.12E-09 6.43E-08 7
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0;00E+00 0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 3.32E-08 3.88E-08
TEEN: 1.85E-07 2.16E-07
CHILD: 3.87E-08 4.52E-08
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.66E-09 1.94E-09
TEEN: 9.25E-09 1.08E-08
CHILD: 1.93E-09 2.26E-09
INFANT: 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 4.19E-11 4.90E-l1
TEEN: 2.34E-10 2.73E-10
CHILD: 4.89E-11 5.71E-11
INFANT: 0.00E+00 0.00E+00

THYROID LUNG
.74E-04 0.00E+00
.76E-04 0.OOE+00
.27E-04 0.OOE+00
.00E+00'0.OOE+00

THYROID LUNG
.17E-07 0.00E+00
.20E-07 0.OOE+00
.83E-07 0.00E+00
.00E+00 0.00E+00

THYROID
2.19E-09
.23E-09
2.87E-09
*.00E+00

THYROID
.16E-07
.22E-07
.98E-07
*.00E+00

LUNG
0.00E+00
0.OOE+00
0.00E+00
0.00E+00

LUNG
0.OOE+00
0.00E+00
0.OOE+00
0.OOE+00

THYROID LUNG
.23E-09 0.00E+00
.29E-09 0.0OE+00
.06E-09 0.OOE+00
.00E+00 0.00E+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE129

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O:OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O..OOE+OO O.OOE+OO O.OOE+00 O.OaE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOB+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT ' BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOB+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOB+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O. O.OOE+00 o.oE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOB+OO O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE': TE131M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T.,BODY GI-TRACT : BONE - LIVER KIDNEY
ADULT: 3.88E-1O 4.62E-08 9.51E-10 4.65E-10 4.71E-09
TEEN: 4.09E-10 3.93E-08 1.02E-09 4.90E-10 5.11E-09
CHILD: 4.79E-1O 1.82E-08 1.30E-09 4.50E-10 4.35E-09
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 4.84E-13 5.77E-11 l.19E-12 5.81E-13 5.88E-12
TEEN: 5.10E-13 4.91E-11 1.28E-12 6.12E-13 6.38E-12
CHILD: 5.98E-13 2.28E-11 1.62E-12 5.62E-13 5.44E-12
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH-- MATAGORDA BAY

T. BODY GI-TRACT ' -BONE LIVER -'KIDNEY
ADULT: 4.90E-15 5.84E-13 l.20E-14 5.88E-15 5.96E-14
TEEN: 5.17E-15 4.97E-13 1.29E-14 6.19E-15 6.46E-14
CHILD: 6.05E-15 2.31E-13 1.64E-14 5.69E-15 5.50E-14
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 1.15E-12 1.37E-10 2.83E-12 1.38E-12 1.40E-11
TEEN: 1.21E-12 1.17E-10 3.03E-12 1.45E-12 1.52E-l1
CHILD: 1.47E-12 5.61E-11 4.O0E-12 l.38E-12 1.34E-11
INFANT: O.OOE+00 0.00E+00'0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.17E-14 1.39E-12 2.86E-14 1.40E-14 1.42E-13
TEEN: 1.23E-14 1.18E-12 3.07E-14 l.47E-14 1.53E-13
CHILD: 1.49E-14 5.68E-13 4.05E-14 1.40E-14 1.36E-13
INFANT: O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.87E-13 3.39E-13
TEEN: 1.60E-12 1.89E-12
CHILD: 3.35E-13 3.95E-13
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.43E-14 1.69E-14
TEEN: 8.01E-14 9.44E-14
CHILD: 1.67E-14 1.97E-14
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 3.63E-16 4.28E-16
TEEN: 2.03E-15 2.39E-15
CHILD: 4.23E-16 4.99E-16
INFANT: O.OOE+00 O.OOE+00

THYROID
7.37E-10
7.37E-10
9.25E-10
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID LUNG
9.20E-13'0.OOE+O0
9.20E-13 O.OOE+00
1.15E-12 0.00E+00
O.0OE+00 O.OOE+O0

THYROID LUNG
9.31E-15 O.OOE+00
9.32E-15'0.O0E+00
1.17E-14 O.OOE+00
O.OOE+00'0.OOE+00

THYROID
2.19E-12
2.19E-'12
2.85E-12
O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID LUNG
2.22E-14 O.OOE+00
2.21E-14 O.OOE+00
2.88E-14 O.OOE+00
O.OE+00'0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE131
___________________________________________________________________

U

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

.T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00BE+O
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO 0.00E+00
CHILD: O.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.0OE+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACr BONE LIVER KIDNEY
ADULT: 0.00E+00 0.00E+00 0.O+00 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00Z+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00B+00
INFANT: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 O.OOBE+0 0.00E+00 0.OOE+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00

FOR PATHWAY: SHORELINE' EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00B+00 0.OOE+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00B+00
INFANT: 0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00
0.00E+00 0.00E+00
O.OOE+00 O.OOE+0O
0.00E+00 0.00E+00

THYROID
O.OOE+00
O.OOE+00
0.OOE+00
O.OOE+00

THYROID
0.00E+00
O.OOE+00
0.00E+00
0.OOE+00

THYROID
0.OOE+00
O.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.00E+00
0.00E+00
0.00E+00
O. OOE+00

LUNG
O.OOE+00
O. OOE+00
O.OOE+00
O.00E+00

LUNG
O.OOE+00
0.OOE+00
O.00E+00
O.OOE+00

LUNG
0.OOE+00
0.00E+00
0.OOE+00
0.00E+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

o111/2oo4 B-o Rev. 12

JU



Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE TE132

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT ' 'BONE 'LIVER KIDNEY THYROID
ADULT: 3.69E-07 1.86E-05 6.08E-07 3.93E-07 3.79E-06 4.34E-07
TEEN: 3.82E-07 1.29E-05 6.42E-07 4.06E-07 3.90E-06 4.28E-07
CHILD: 4.28E-07 3.57E-06 8.01E-07 3.54E-07 3.29E-06 5.16E-07
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH -'COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ADULT: 4.61E-10 2.32E-08 7.59E-10 4.91E-10 4.73E-09 5.42E-10
TEEN: 4.77E-10 1.61E-08 8.01E-10 5.07E-10 4.87E-09 5.35E-'10
CHILD: 5.34E-10 4.45E-09 1.OOE-09 4.42E-10 4.11E-09 6.44E-10
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE 'LIVER KIDNEY THYROID
ADULT: 4.67E-12 2.35E-10 7.68E-12 4.97E-12 4.79E-11 5.49E-12
TEEN: 4.83E-12 1.63E-10 8.11E-12 5.13E-12 4.93E-11 5.41E-12
CHILD: 5.41E-12 4.51E-11 1.01E-11 4.48E-12 4.16E-11 6.52E-12
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT * BONE LIVER KIDNEY THYROID
ADULT: 1.10E-09 5.53E-08 1:81E-09 1.17E-09 1.13E-08 1.29E-09
TEEN: 1.13E-09 3;82E-08 1.90E-09 1.20E-09 1.16E-08 1.27E-09
CHILD: 1.32E-09 1.10E-08 2.46E-09 1.09E-09 1.01E-08 1.59E-09
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ADULT: l.llE-ll 5.60E-10 1.83E-11 1.18E-11 1'.14E-10 1.31E-11
TEEN: - 1.15E-11 3.86E-10 1.93E-11 1.22E-11 1.17E-10 1.29E-11
CHILD: 1.33E-11 l.llE-10 2.49E-11 1.10E-11 1.02E-10 1.61E-11
_INFANT: O.OOE+00 O.OOE+__ O.OOE+00 _.OE+00 _.__E+0_ 0.00E+0_

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
o.0oE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
O.OOE+00
! O.OOE+00
! 0.OOE+O0
1 O.OOE+00

LUNG
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

LUNG
0.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

----- -- ----- -- - - - -- --
FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 4.73E-11 5.56E-11
TEEN: 2.64E-10 3.10E-10
CHILD: 5.51E-11 6.49E11-
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 2.36E-12 2.78E-12
TEEN: 1.32E-11 1.55E-11
CHILD: 2.75E-12 3.24E-12
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 5.97E-14 7.03E-14
TEEN: 3.33E-13 3.92E-13'
CHILD: 6.97E-14 8.20E-14
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE-FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : I130

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 5.18E-17 1.13E-16 4.45E-17 1.31E-16 2.05E-16 1.11E-14 0.OOE+00
TEEN: 5.33E-17 1.03E-16 4.62E-17 1.34E-16 2.06E-16 1.09E-14 0.00E+00
CHILD: 5.88E-17 5.33E-17 5.64E-17 1.14E-16 1.70E-16 1.26E-14 0.00B+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.72E-18 3.76E-18 1.48E-18 4.37E-18 6.82E-18 3.70E-16 0.OOE+00
TEEN: 1.78E-18 3.42E-18 1.54E-18 4.45E-18 6.85E-18 3.63E-16 0.OOE+00
CHILD: 1.96E-18 1.78E-18 1.88E-18 3.80E-18 5.68E-18 4.18E-16 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.74E-20 3.81E-20 1.50E-20 4.42E-20 6.90E-20 3.75E-18 O.OOE+00
TEEN: 1.80E-20 3.46E-20 1.56E-20 4.50E-20 6.93E-20 3.67E-18 O.OOE+00
CHILD: 1.98E-20 1.80E-20 1.90E-20 3.84E-20 5.75E-20 4.23E-18 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.05E-18 4.48E-18 1.76E-18 5.20E-18 8.11E-18 4.41E-16 O.OOE+00
TEEN: 2.11E-18 4.06E-18 1.82E-18 5.28E-18 8.13E-18 4.31E-16 0.OOE+00
CHILD: 2.41E-18 2.19E-18 2.31E-18 4.68E-18 6.99E-18 5.15E-16 0.OOE+00
INFANT: O.OOE+00 0.O0E+00 0.00E+00 0.00B+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.08E-20 4.53E-20 1.78E-20 5.26E-20 8.21E-20 4.46E-18 O.OOE+00
TEEN: 2.13E-20 4.11E-20 1.BSE-20 5.35E-20 8.23E-20 4.36E-18 0.OOE+00
CHILD: 2.44E-20 2.21E-20 2.34E-20 4.73E-20 7.08E-20 5.22E-18 0.OOE+00
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.24E-18 1.51E-18
TEEN: 6.93E-18 8.42E-18
CHILD: 1.45E-18 1.76E-18
INFANT: 0.OOE+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 6.20E-20 7.538-20
TEEN: 3.46E-19 4.20E-19
CHILD: 7.23E-20 8.78E-20
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 1.06E-20
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * 1131

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T.- BODY GI-TRACT BONE LIVER 'KIDNEY I
ADULT: 5.07E-07 2.34E-07 6.19E-07 8.B5E-07 1.52E-06 2.
TEEN: 4.99E-07 1.84E-07 6.63E-07 9.28E-07 1.60E-06 2.
CHILD: 4.80E-07 7.53E-08 8.41E-07 8.45E-07 1.39E-06 2.
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0,

FOR PATHWAY: SALTWATER'FISH -'COLORADO RIVER

T. BODY GI-TRACT :'':BONE LIVER 'KIDNEY 1
ADULT: 1.69E-08 7.77E-09 2.06E-08 2.95E-08 5.05E-08 9.
TEEN:; 1.66E-08 6.11E-09 2.21E-08 3.09E-08 5.32E-08 9,
CHILD: 1.60E-08 2.51E-09 2.80E-08 2.81E-08 4.62E-08 9,
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER FISH -'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY I
ADULT: 1.71E-10 7.87E-11 2.09E-10 2.98E-10 5.11E-10 9.
TEEN: 1.68E-10 6.19E-11 2.23E-10 3.13E-10 5.38E-10 9.
CHILD:' 1.62E-10 2.54E-~11 2.83E-10 2.85E-10 4.68E-10 9.
INFANT: 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 O.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T;'BODY GI-TRACT : YBONE LIVER KIDNEY I
ADULT: 2.01E-08 9.25E-09 2.45E-08 3.51E-08 6.01E-08 1.
TEEN: 1.97E-08 7.26E-09 2.62E-08 3.67E-08 6.32E-08 1.
CHILD: 1.97E-08 3.09E-09 3.45E-08 3.47E-08 5.69E-08 1.
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

'T. BODY GI-TRACT ' BONE LIVER 'KIDNEY I
ADULT: 2.03E-10 9.37E-11 2.48E-10 3.55E-10 6.09E-10 1.
TEEN: 2.OOE-10 7.35E-11 2.65E-10 3.71E-10 6.39E-10 1.
CHILD: 1.99E-10 3.12E-11 3.49E-10 3.51E-10 5.76E-10 1.
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.

THYROID LUNG
.90E-04 0.00E+00
.71E-'04 0.0OE+00
,.80E-04 0.00E+00
.00E+00 0.00E+00

THYROID LUNG
.65E-06 0.00E+00
.02E-'06 0.00E+00
.31E-06 0.00E+00
.00E+00'0.00E+00

THYROID LUNG
.77E-08'0.00E+00
.13E-08 0.00E+00
.42E-08 0.00E+00
.OOE+00'0.00E+00

THYROID LUNG
.15E-05 0.00E+00
.07E-05'0.OOE+00
.15E-05 0.OOE+00
.00E+00 0.OOE+00

,7YROID
.16E-07
*08E-07
,16E-07
.OOE+00

LUNG
o.OOE+00
o.OOE+00
o.OOE+00
0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.78E-09 3.38E-09
TEEN: 1.55E-08 1.89E-08
CHILD: 3.25E-09 3.94E-09
INFANT: 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO'RIVER

T. BODY SKIN
ADULT: 1.39E-10 1.69E-10
TEEN: 7.76E-10 9.42E-10
CHILD: 1.62E-10 1.97E-10
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY'

T. BODY SKIN
ADULT: 3.52E-12 4.27E-12
TEEN: 1.96E-11 2.38E:11 '
CHILD: 4.10E-12 4.98E-12
INFANT: 0.00E+00 0.00E+00
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I I

Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : I132
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE -LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.0OE+00
INFANT: O.OOE+00 O.OE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 0.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 o.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.00E+00 o.0oE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00
TEEN: O.OE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 0.00E+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.O0E+00 0.00E+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY-

.T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 0.OOE+00 O.OOE+00 O.OE+00 O.OOE+B00 O.OE+00 O.OOE+00 O.O0E+00
TEEN: O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00
CHILD: O.00E+00 o.00E+00 0.00E+00 0.00E+OO00 0.00+00 O.OOE+00 O.OE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.O0E+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.O0E+00 0.OOE+00
TEEN: O.0OE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00B+00 O.OOE+00
CHILD: O.OE+00 O.OOE+00
INFANT: O.00E+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : 1133
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 2.74E-13 8.07E-13 5.16E-13 8.98E-13 1.57E-12
TEEN: 2.88E-13 7.15E-13 5.57E-13 9.45E-13 1.66E-12
CHILD: 3.31E-13 3.53E-13 7.07E-13 8.75E-13 1.46E-12
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 9.12E-15 2.69E-14 1.72E-14 2.99E-14 5.22E-14
TEEN: 9.59E-15 2.38E-14 1.85E-14 3.15E-14 5.52E-14
CHILD: 1.10E-14 1.17E-14 2.36E-14 2.91E-14 4.85E-14
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 9.23E-17 2.72E-16 1.74E-16 3.03E-16 5.28E-16
TEEN: 9.71E-17 2.41E-16 1.88E-16 3.18E-16 5.58E-16
CHILD: 1.12E-16 l.l9E-16 2.38E-16 2.95E-16 4.91E-16
INFANT: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER'INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER K KIDNEY
ADULT: 1.09E-14 3.20E-14 2.05E-14 3.56E-14 6.21E-14
TEEN:- 1.14E-14 2.83E-14 2.20E-14 3.74E-14 6.55E-14
CHILD: 1.36E-14 1.45E-14 2.90E-14 3.59E-14 5.98E-14
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

: T. BODY GI-TRACT BONE LIVER ' KIDNEY
7 ADULT: 1.10E-16 3.24E-16 2.07E-16 3.60E-16 6.29E-16
TEEN: 1.15E-16 2.86E-16 2.23E-16 3.78E-16 6.63E-16
CHILD: 1.37E-16 1.46E-16 2.94E-16 3.63E-16 6.05E-16
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.98E-15 2.41E-15
TEEN: 1.10E-14 1.34E-14
CHILD: 2.31E-15 2.81E-15
INFANT: O.OOE+00 O.0OE+00

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 9.87E-17 1.20E-16 -
TEEN: 5.51E-16 6.71E-16
CHILD: 1.15E-16 1.40E-16
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.50E-18 3.04E-18
TEEN: 1.40E-17 1.70E-17 -
CHILD: 2.92E-18 3.55E-18
INFANT: O.OOE+00 O.OOE+00

THYROID LUNG
1.32E-10 0.OOE+00
1.32E-10 0.00E+00
1.63E-10 0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
4.40E-12 O.OOE+00
4.39E-12 O.OOE+00
5.41E-12'0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
4.45E-14 O.OOE+00
4.45E-14-0.00E+00
5.48E-14 -0.OOE+00
O.OOE+00 0.OOE+00

THYROID LUNG
5.23E-12 O.OOE+00
5.21E-12 O.OOE+00
6.67E-12 O.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
5.30E-14:0.OOE+00
5.28E-14-0.OOE+00
6.75E-14 0.OOE+00
0.OOE+00 0.OOE+00
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I I

Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE . I134

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: O.OOE+00 0.00B+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.0OE+00 O.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00
TEEN: 0.00E+00 0.00E+00 O.OOE+00 0.00E+00
CHILD: 0.00E+00 0.00B+00 0.00B+00 0.00B+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORAD(

T. BODY GI-TRACT BONE LIVER
ADULT: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00
TEEN: O.00E+00 0.00E+00 0.00E+00 0.00E+00
CHILD: 0.0OE+00 0.0OE+00 0.0OE+00 0.OOE+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORI

T. BODY GI-TRACT BONE LIVER
ADULT: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.OOE+00 0;00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

KIDNEY
0.00E+00
0.OOE+00
o.OOE+00
0.00E+00

KIDNEY
0.OOE+00
O.OOE+00
0.OOE+00
0.OOE+00

KIDNEY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

) RIVER

KIDNEY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LA BAY

KIDNEY
0.00E+00
0.00E+00
0.00E+00
0.0OE+00

THYROID
0.OOE+00
0.OOE+00
0.00E+00
O.OOE+00

THYROID
o.OOE+00
0.OOE+00
0.00E+00
0.00E+00

THYROID
0.00E+00
0.OOE+00
0.00E+00
0.OOE+00

THYROID
0.OOE+00
O.OOE+00
0.00E+00
0.0OE+00

THYROID
0.00E+00
0.0OE+00
0.OOE+00
0.00E+00

LUNG
0. OOE+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0. 00E+00
U * 0E+00
0.00E+00
0.00E+00

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.00E+00
0.00E+00
0.OOE+00
0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.OOE+00 0.00E+00
INFANT: 0.00B+00 0.OOE+00

01/012m4 B486 Rev. 12

J



Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : 1135
FORPATHY__FES__TER__IS_----____________R________NS____SLOUGH____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

- T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD:. O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00 O.O0E+00 0.00E+00 O.OOE+00
CHILD: 0.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.0OE+00 0.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT:. 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00
CHILD: 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ; BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00
CHILD: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00E+00
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
O.OOE+000.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 0.00E+00
0.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
0.00E+00:0.00E+00
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00
O.OOE+00 O.OOE+00
0.00E+00;0.00E+00
O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS134

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 0.0OB+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.83E-04 1.46E-05 3.51E-04 8.35E-04 2.70E-04 O.OOE+00 8.97E-05
TEEN: 3.93E-04 1.05E-05 3.60E-04 8.47E-04 2.69E-04 O.OOE+00 1.03E-04
CHILD: 1.50E-04 3.84E-06 4.34E-04 7.12E-04 2.21E-04 0.00B+00 7.92E-05
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 4.19E-06 8.97E-08 2.15E-06 5.13E-06 1.66E-06 0.00E+00 5.51E-07
TEEN: 2.41E-06 6.46B-08 2.21E-06 5.20E-06 1.65B-06 0.00B+00 6.31E-07
CHILD: 9.22E-07 2.36E-08 2.66E-06 4.37E-06 1.35E-06 O.OOE+00 4.86E-07
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00 0.00E+00 O.O0E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.02E-04 2.18E-06 5.22E-05 1.24E-04 4.02E-05 O.OOE+00 1.34E-05
TEEN: 5.83E-05 1.56E-06 5.34E-05 1.26E-04 4.OOE-05 0.00E+00 1.53E-05
CHILD: 2.31E-05 5.91E-07 6.68E-05 1.10E-04 3.40E-05 O.OOE+00 1.22E-05
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.24E-07 1.33E-08 3.21E-07 7.63E-07 2.47E-07 O.OOE+00 8.19E-08
TEEN: 3.58E-07 9.60E-09 3.28E-07 7.72E-07 2.45E-07 0.00B+00 9.36E-08
CHILD: 1.42B-07 3.63E-09 4.10E-07 6.73E-07 2.09E-07 0.00E+00 7.48E-08
INFANT: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.005+00
TEEN: 0.00E+00 0.005+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.45B-05 1.69B-05
TEEN: 8.085-05 9.43B-05
CHILD: 1.69B-05 1.97E-05
INFANT: 0.00E+00 0.005+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.225-07 2.595-07
TEEN: 1.24E-06 1.455-06
CHILD: 2.595-07 3.02E-07
INFANT: 0.005+00 0.00B+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE :.CS136
FORPATHWY:_FRES__TERFISH---LI--____LE___R___BB___NS_____LO______H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS'SLOUGH

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
0.00E+00
0.00E+00
0.OOE+00
0.OOE+00

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.0OE+00

* BONE
0.OOE+00
0.0OE+00
0.00E+00
0.OOE+00

LIVER
0.OOE+00
0.00E+00
0.OOE+00
0.0OE+00

KIDNEY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.0OE+00
0.0OE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SALTWATER FISH -'COLORADO RIVER

ADULT:
TEEN:
-CHILD:
* INFANT:

T. BODY
9.85E-07
9.21E-07
7.31E-07
0.OOE+00

GI-TRACT
1.55E-07
1.10E-07
3.97E-08
0.OOE+00

* BONE
3.47E-07
3.48E-07
4.l1E-07
0.OOE+00

LIVER
1.37E-06
1.37E-06
1.13E-06
0.OOE+00

KIDNEY
7.61E-07
7.46E-07
6.02E-07
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
1.04E-07
1.18E-07
8.97E-08
0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

ADULT:
TEEN: -
CHILD:
INFANT:

T. BODY
6.04E-09
5.65E-09
4.49E-09

' 0.OOE+00

GI-TRACT I BONE
9.54E-10 2.13E-09
6.77E-10 2.14E-09
2.44E-:10 2.52E-09
0.00E+00. 0.00E+00

LIVER
8.39E-09
8.41E-09
6.93E-09
0.OOE+00

-KIDNEY
4.67E-09
4.58E-09
3.69E-09
0.OOE+00

THYROID LUNG
0.OOE+00 6.40E-10
0.00E+00'7.22E-10
0.OOE+00 5.51E-10
0.OOE+00'0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

ADULT:
I TEEN: ,

CHILD: '
INFANT:

T. BODY
1.47E-07

' 1.37E-07
1.13E-07
0.OOE+00

GI-TRACT
2.31E-08
1.64E-08
6.11E-09
0.OOE+00

'BONE
5.16E-08
5.17E-08
6.33E-08
0.OOE+00

LIVER
2.04E-07
2.04E-07
1.74E-07
0.OOE+00

' KIDNEY
1.13E-07
l.llE-07
9.27E-08
0.OOE+00

THYROID LUNG
0.OOE+00 1.55E-08
0.OOE+00'1.75E-08
0.OOE+00 1.38E-08
0.OOE+00-0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

ADULT:
TEEN:

; CHILD:
'-. ''INFANT:

T. BODY GI-TRACT
8.99E-10 1.42E-10
8.39E-10 1.00E-10
6.91E-10 3.75E-1l
0.OOE+00 0.OOE+00

. BONE
3.16E-10
3.17E-10
3.88E-10
0.00E+00

LIVER
1.25E-09
1.25E-09
1.07E-09
0.OOE+00

' 'KIDNEY
6.95E-10
6.80E-10
5.68E-10
0.00E+00

THYROID LUNG
0.OOE+00'9.53E-ll
0.OOE+00'1.07E-10
0.OOE+00 8.48E-ll
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE'EXPOSURE - LITTLE ROBBINS SLOUGH

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

SKIN
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER -

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
3.16E-09
1.76E-08
3.68E-09
0.OOE+00

SKIN
3.58E-09
2.OOE-08
4.18E-09
0.00E+00'

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

ADULT:
TEEN:
CHILD:
INFANT:

T. BODY
4.84E-l1
2.70E-10
5.65E-11
0.OOE+00

SKIN
5.49E-l1
3.06E-10
6.40E-11
0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS137
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 o.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.94E-03 5.73E-05 2.16E-03 2.96E-03 1.OOE-03 O.O+00 3.34E-04
TEEN: 1.07E-03 4.39E-05 2.32E-03 3.08E-03 1.05E-03 O.OE+00 4.08E-04
CHILD: 4.12E-04 1.75E-05 2.92E-03 2.79E-03 9.10E-04 O.OOE+00 3.27E-04
INFANT: O.OOE+00 0.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: l.l9E-05 3.51E-07 1.33E-05 1.82E-05 6.16E-06 O.OOE+00 2.05E-06
TEEN: 6.59E-06 2.69E-07 1.42E-05 1.89E-05 6.43E-06 O.OOE+00 2.50E-06
CHILD: 2.53E-06 1.07E-07 1.79E-05 1.71E-05 5.58E-06 O.OOE+00 2.01E-06
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY 01-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 2.88E-04 8.53E-06 3.22E-04 4.40E-04 1.49E-04 O.OOE+00 4.97E-05
TEEN: 1.59E-04 6.51E-06 3.44E-04 4.58E-04 1.56B-04 O.0OE+00 6.05E-05
CHILD: 6.35E-05 2.69E-06 4.49E-04 4.30B-04 1.40E-04 O.0OE+00 5.04E-05
INFANT: 0.00E+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 0.00Z+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.77E-06 5.23E-08 1.98E-06 2.70E-06 9.17E-07 O.0OE+00 3.05E-07
TEEN: 9.78E-07 3.99E-08 2.11E-06 2.81E-06 9.55E-07 O.OOE+00 3.71E-07
CHILD: 3.89B-07 1.65E-08 2.76B-06 2.64E-06 8.60E-07 O.00E+00 3.09Z-07
INFANT: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.0OE+00 O.OOE+00
CHILD: 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.05E-04 1.22E-04
TEEN: 5.84E-04 6.81E-04
CHILD: 1.228-04 1.42E-04
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 1.60E-06 1.87E-06
TEEN: 8.96E-06 1.05E-05
CHILD: 1.87E-06 2.18B-06
INFANT: O.0OE+00 O.OOE+00
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Table B4-7a Continued

,INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS138
FORPA___Y__F__SWTERFIS_---LITTLE_______R____B___N_____SLOU______

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD:,` 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY -

: T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT : BONE LIVER KIDNEY
ADULT: 0.00E+00 0.00E+00 O.00E+00 O.OOE+00 O.00E+00
TEEN: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00
CHILD: 0.O0E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES'- MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00
CHILD: 0.OOE+00 0.00E+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00-
INFANT: 0.OOE+00 0.OOE+00

THYROID
0.OOE+00
o.OOE+00
0.OOE+00
0.00E+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.0OE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00. 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00
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Table B4-7a Continued J
INDIVIDUAL DOSE FACTORS. FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA139
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 0.00+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+OO O.QOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.0OE+00 0.00E+OO

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 0.00E+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00
INFANT: O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOB+00 O.OOE+00
TEEN: O.OOE+00 0.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO 0.00E+00
INFANT: O.00E+00 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+OO O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
CHILD: O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+OO O.0OE+00 0.00E+00 O.OOE+00 o.0oE+00 o.oOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OE+00 O.O0+00QE,
TEEN: O;.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+B00 O.OE+OO
CHILD: O.OE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.00E+00
CHILD: O.OOE+00 O.0OE+00
INFANT: O.OOB+00 O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00E+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -m- FOR ISOTOPE : BA140
FORPATHWY:_FRESHWTERFISH---L---_______E__R____B___NS___SLOU_____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER .:'KIDNEY
ADULT: 1.35E-07 4.25E-06 2.06E-06 2.59E-09 8.BlE-10
TEEN: 1.42E-07 3.39E-06 2.20E-06 2.69E-09 9.13E-10
CHILD: 1.62E-07 1.41E-06 2.77E-06 2.43E-09 7.91E-10
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY
ADULT: 1.69E-08 5.30E-07 2.57E-07 3.23E-10 1.10E-10
TEEN: 1.77E-08 4.23E-07 2.74E-07 3.36E-10 1.14E-10
CHILD: 2.02E-08 1.75E-07 3.46E-07 3.03E-10 9.87E-11
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT:, 1.71E-10 5.37E-09 2.61E-09 3.27E-12 l.llE-12
TEEN: 1.79E-10 4.28E-09 2.78E-09 3.40E-12 1.15E-12
CHILD: 2.05E-10 1.78E-09 3.51E-09 3.07E-12 1.OOE-12
INFANT: 0.OOE+00 0.0OE+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 4.02E-08 1.26E-06 6.13E-07 7.70E-10 2.62E-10
TEEN: 4.20E-08 1.01E-06 6.52E-07 7.99E-10 2.71E-10
CHILD: 4.98E-08 4.32E-07 8.53E-07 7.47E-10 2.43E-10
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER KIDNEY
ADULT: 4.07E-10 1.28E-08 6.20E-09 7.79E-12 2.65E-12
TEEN: 4.25E-10 1.02E-08 6.60E-09 8.08E-12 2.74E-12
CHILD: 5.04E-10 4.37E-09 8.64E-09 7.57E-12 2.46E-12
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 8.22E-09 9.40E-09
TEEN: 4.59E-08 5.25E-08
CHILD: 9.59E-09 1.10E-08
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 4.11E-10 4.69E-10
TEEN: 2.29E-09 2.62E-09
CHILD: 4.79E-10 5.47E-10
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 1.04E-ll l.19E-ll
TEEN: 5.80E-11 6.63E-ll
CHILD: 1.21E-11 1.39E-1l.
INFANT: 0.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 1.48E-09
O.OOE+00 1.81E-09
0.OOE+00 1.45E-09
0.OOE+00 O.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
O.OOE+00
0.OOE+00

LUNG
1.85E-10
2.26E-10
1.81E-10
0.OOE+00

LUNG
1.87E-12
2.29E-12
1. 83E-12
0.OOE+00

LUNG
4.41E-10
5.37E-10
4.46E-10
0.OOE+00

LUNG
4.46E-12
5.44E-12
4.51E-12
0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * BA141

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 o.0oE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+ BO O.OOEB00 O.aaE+00 0.00E+OO
INFANT: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 0.00B+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+OO O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+OO O.0OE+00 O.0OE+OO O.OOE+00 O.OOE+0O.oOE+0O O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 o.0oE+00 O.0OE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+O O.OOE+B00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+OO O.OOE+OO O.OOE+00 0.OOE+00
CHILD: O.0OE+00 O.0OE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00
TEEN: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.0OE+00 0.00E+00 O.0OE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.00E+00 O.OOE+00
TEEN: O.OOE+0O O.OE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.0OE+00
TEEN: O.OOE+00 O.0OE+00
CHILD: O.OOE+00 0.00B+00
INFANT: O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00B+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+OO
INFANT: O.OOE+00 0.00B+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA142
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO C
TEEN: 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO C
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO C
INFANT: O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO C

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT. - BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 C
TEEN: O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
CHILD: 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
INFANT: O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00 O.OOE+00 C

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO C

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+OO O.OOE+00 C
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 C
CHILD: O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 C
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 C

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY -

T. BODY GI-TRACT ". BONE LIVER KIDNEY
ADULT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO C
TEEN: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO C

.CHILD: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 C
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: 0.00E+00 O.OOE+00
CHILD: O.OOE+00 0.00E+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+OO
TEEN: O.OOE+00 O.OOE+OO
CHILD: O.OOE+O O.OOE+00
INFANT: O.OOE+00 O.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+OO
O.OOE+00

LUNG
0. OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.00E+00 0.OOE+00
O.OOE+00 0.00E+00
O.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 0.OOE+00
0.00E+O0 O.OOE+00
0.00E+00 0.OOE+00
0.00E+00 0.00E+O0

THYROID
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOEO00

THYROID LUNG
0.00E+00 0.00E+00
0.OOE+00 0.OOE+00
0.00E+00 0.OOE+O0
0.00E+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : LA140
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.29E-13 3.57E-08 9.65E-13 4.86E-13 O.OOE+00 O.OOE+00 0.00B+00
TEEN: 1.34E-13 2.89E-08 1.02E-12 5.03E-13 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 1.51E-13 1.25E-08 1.28E-12 4.48E-13 O.OOE+00 O.OOE+00 0.00E+00
INFANT: 0.00E+00 O.OOE+00 O.O0E+00 0.00B+00 O.OOE+00 0.OOE+00 o.0oE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.42E-15 1.78E-09 4.82E-14 2.43E-14 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 6.68E-15 1.44E-09 5.11E-14 2.51E-14 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 7.54E-15 6.23E-10 6.40E-14 2.24E-14 O.OOE+00 O.OOE+00 O.0OE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.50E-17 1.80E-11 4.88E-16 2.46E-16 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 6.76E-17 1.46E-11 5.17E-16 2.54E-16 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 7.63E-17 6.31E-12 6.48E-16 2.26E-16 O.OOE+00 0.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.11E-14 1.70E-08 4.59E-13 2.31E-13 O.OOE+00 O.OOE+00 O.OOE+00
TEEN: 6.35E-14 1.37E-08 4.86E-13 2.39E-13 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 7.43E-14 6.14E-09 6.30E-13 2.20E-13 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 6.19E-16 1.72E-1O 4.65E-15 2.34E-15 O.OOE+00 0.OOE+00 O.OOE+00
TEEN: 6.43E-16 1.39E-10 4.92E-15 2.42E-15 O.OOE+00 0.00E+00 O.OOE+00
CHILD: 7.52E-16 6.22B-11 6.38E-15 2.23E-15 O.OE+00 o.oOE+00 o.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 0.00B+00 O.OOE+00 O.0OE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 6.72E-12 7.61E-12
TEEN: 3.75E-11 4.25E-ll
CHILD: 7.84E-12 8.88E-12
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 3.35E-13 3.80E-13
TEEN: 1.87E-12 2.12E-12
CHILD: 3.91E-13 4.43E-13
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 8.49E-15 9.62E-15
TEEN: 4.74E-14 5.37E-14
CHILD: 9.90E-15 1.12E-14
INFANT: O.OOE+00 O.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE * LA142

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 O.00E+00 O.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
INFANT: 0.OOE+00 0.OOE+00 0;OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT K BONE LIVER 'KIDNEY
ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

-T. BODY GI-TRACT BONE LIVER KIDNEY
-ADULT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
TEEN: O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
CHILD: 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00
TEEN: 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00
INFANT: 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00
TEEN: 0.OOE+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER-

T. BODY SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.OOE+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 0.00E+00 0.00E+00
TEEN: 0.OOE+00 0.OOE+00
CHILD: 0.00E+00 0.00E+00
INFANT: O.00E+00 0.00E+00

THYROID
0.00E+00
O.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00
0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.00E+00 0.00E+00
0.00E+00 0.OOE+00
0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CE141
FOR__ATHWY__F__S___ERFISH---LITT_____E___R____B_________SLOUGH____

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

\U

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 7.56B-11 2.55E-06 9.85E-10 6.66E-10 3.092-10
TEEN: 8.18E-11 2.04E-06 1.07E-09 7.12E-10 3.35E-10
CHILD: 1.02E-10 8.54E-07 1.37E-09 6.85E-10 3.OOE-10
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.77E-11 1.27E-06 4.92E-10 3.33E-10 1.55E-10
TEEN: 4.08E-11 1.02E-06 5.33E-10 3.56E-10 1.67E-10
CHILD: 5.08E-11 4.27E-07 6.86E-10 3.42E-10 1.50E-10
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.82E-13 1.29E-08 4.98E-12 3.37E-12 1.56E-12
TEEN: 4.14E-13 1.03E-08 5.39E-12 3.60E-12 1.69E-12
CHILD: 5.14E-13 4.32E-09 6.94E-12 3.46E-12 1.52E-12
INFANT: 0.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T.,BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 5.39E-10 1.82E-05 7.03E-09 4.75E-09 2.21E-09
TEEN: 5.82E-10 1.45E-05 7.59E-09 5.07E-09 2.39E-09
CHILD: 7.51E-10 6.31E-06 1.01E-08 5.05E-09 2.22E-09
INFANT: 0.00B+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE -LIVER KIDNEY
ADULT: 5.46E-12 1.84E-07 7.11E-11 4.81E-11 2.23E-l1
TEEN: 5.89E-12 1.47E-07 7.68E-11 5.13E-11 2.41E-l1
CHILD: 7.60E-12 6.38E-08 1.03E-10 5.12E-11 2.24B-l1
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

THYROID
0.0OE+00
O.0OE+00
0.00E+00
0.00E+00

THYROID
0.00E+00
0.00E+00
0.00E+00
0.00E+00

THYROID
0.00E+00
0.00E+00
0.OOE+00
0.00B+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.00E+00 0.00E+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.20E-08 2.48E-08
TEEN: 1.23E-07 1.38E-07
CHILD: 2.56E-08 2.89E-08
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.10E-09 1.24E-09
TEEN: 6.12E-09 6.90E-09
CHILD: 1.28E-09 1.44E-09
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.77E-11 3.13E-11
TEEN: 1.55E-10 1.75E-10
CHILD: 3.24E-11 3.65E-11
INFANT: 0.OOE+00 0.00B+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE :.CE143
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 4.35E-16 1.47E-10 5.31E-15 3.93E-12 1.73E-15
TEEN: 4.69E-16 1.26E-10 5.77E-15 4.20E-12 1.88E-15
CHILD: 5.81E-16 5.87E-11 7.40E-15 4.01E-12 1.68E-15
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -'BONE LIVER KIDNEY
ADULT: 2.17E-16 7.33E-11 2.65E-15 1.96E-12 8.64E-16
TEEN: 2.34E-16 6.30E-11 2.88E-15 2.10E-12 9.40E-16
CHILD: 2.90E-16 2.93E-11 3.69E-15 2.OOE-12 8.40E-16
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH -'MATAGORDA BAY

T. BODY GI-TRACT - BONE LIVER KIDNEY
ADULT: 2.20E-18 7.42E-13 2.69E-17 l.99E-14 8.74E-18
TEEN: 2.37E-18 6.37E-13 2.91E-17 2.12E-14 9.51E-18
CHILD: 2.94E-18 2.97E-13 3.74E-17 2.03E-14 8.50E-18
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES- COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.10E-15 1.05E-09 3.79E-14 2.80E-11 1.23E-14
TEEN: 3.33E-15 8.97E-10 4.10E-14 2.99E-11 1.34E-14
CHILD: 4.29E-15 4.33E-10 5.46E-14 2.96E-11 1.24E-14
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.14E-17 1.06E-11 3.84E-16 2.84E-13 1.25E-16
TEEN: 3.38E-17 9.08E-12 4.15E-16 3.02E-13 1.36E-16
CHILD:' 4.34E-17 4.39E-12 5.53E-16 3.OOE-13 1.26E-16
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 0.00E+00
0.OOE+00 0.00E+00
0.00E+00 0.OOE+00
0.00E+00 0.00E+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.00E+00

THYROID
0.OOE+00
0.0OE+00
0.0OE+00
0.0OE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0. OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 1.84E-13 2.09E-13
TEEN: 1.03E-12 1.17E-12
CHILD: 2.15E-13 2.44E-13
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 9.20E-15 1.05E-14
TEEN: 5.14E-14 5.84E-14
CHILD: 1.07E-14 1.22E-14
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 2.33E-16 2.65E-16
TEEN: 1.30E-15 1.48E-15
CHILD: 2.72E-16 3.09E-16
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CE144
FOR__AT__Y____ES___ERFIS_---LI______LE___R____B___N_____SLOU_____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

i

T. BODY GI-TRACT BONE LIVER
ADULT: 3.01BE08 1.90E-04 5.61E-07 2.34E-07
TEEN: 3.28E-08 1.53E-04 6.09E-07 2.52E-07
CHILD: 4.19E-08 6.42B-05 7.85E-07 2.46E-07
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER
ADULT: 1.50E-08 9.47E-05 2.80E-07 1.17E-07
TEEN: 1.64E-08 7.65E-05 3.04E-07 1.26E-07
CHILD: 2.09E-08 3.21E-05 3.92E-07 1.23E-07
INFANT: O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER
ADULT: 1.52E-10 9.59E-07 2.84E-09 l.19E-09
TEEN: 1.66E-10 7.75E-07 3.08E-09 1.27E-09
CHILD: 2.12E-10 3.25E-07 3.97E-09 1.24E-09
INFANT: O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES-- COLORAD(

T. BODY GI-TRACT BONE LIVER
ADULT: 2.15E-07 1.35E-03 4.OOE-06 1.67E-06
TEEN: 2.33E-07 1.09E-03 4.34E-06 1.79E-06
CHILD: 3.098-07 4.74E-04 5.80E-06 1.82E-06
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORI

T. BODY GI-TRACT BONE LIVER
ADULT: 2.17E-09 1.37E-05 4.05E-08 1.69E-08
TEEN: 2.36E-09 1.10E-05 4.39E-08 1.82E-08
CHILD: 3.13E-09 4.80E-06 5.87E-08 1.84E-08
INFANT: O.OOE+00 O.0OE+00 O.OOE+00 0.00E+00

KIDNEY
1.39E-07
1.51E-07
1.36E-07
O.OOE+00

KIDNEY
6.94E-08
7.52E-O8
6.81E-08
O.OOE+00

KIDNEY
7.03E-10
7.61E-10
6.89E-10
O.0OE+00

) RIVER

KIDNEY
9.92E-07
1.07E-06
1.01B-06
O.OOE+00

)A BAY

KIDNEY
1.OOE-OB
1.08B-0B
1.02E-08
O.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
O.OOE+00

THYROID
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

THYROID
O.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
O.OOE+00
O.OOE+00
0.OOE+00
O.OOE+00

LUNG
O.OOE+00
0.00B+00
0.00B+00
0.OOE+00

LUNG
0.OOE+00
o.OOE+00
0.OOE+00
o.OOE+00

LUNG
0.OOE+00
o.OOE+00
o.OOE+00
o.OOE+00

LUNG
o.OOE+00
O . OOE+O0
0. 00+00
O. OOE+O0

LUNG
o.00E+00
o.OOE+00
o.OOE+00
o.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: l.19E-06 1.38E-06
TEEN: 6.66E-06 7.70E-06
CHILD: 1.39E-06 1.61E-06
INFANT: O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 5.96E-08 6.89E-08
TEEN: 3.33E-07 3.85E-07
CHILD: 6.95E-08 8.04E-08
INFANT: 0.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: l.51E-09 1.74E-09
TEEN: 8.42E-09 9.73E-09
CHILD: 1.76E-09 2.03E-09
INFANT: 0.OOE+00 0.OOE+O0
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : PR143
FOR__AT__Y:_FRES__TERFISH---LI--__TLE____R___BBI________SLOU_____H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS-SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 3.22E-10 2.84E-05 6.49E-09 2.60E-09 1.50E-09
TEEN: 3.51E-10 2.32E-05 7.04E-09 2.81E-09 1.63E-09
CHILD: 4.52E-10 9.83E-06 9.11E-09 2.74E-09 1.48E-09
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.61E-11 1.42E-06 3.24E-10 1.30E-10 7.51E-11
TEEN: 1.75E-11 1.16E-06 3.52E-10 1.40E-10 8.16E-11
CHILD: 2.26E-11 4.91E-07 4.55E-10 1.37E-10 7.40E-11
INFANT: 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH--- MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.63E-13 1.44E-08 3.28E-12 1.32E-12 7.60E-13
TEEN: 1.77E-13 1.17E-08 3.56E-12 1.42E-12 8.26E-13
CHILD: 2.29E-13 4.97E-09 4.61E-12 1.38E-12 7.49E-13
INFANT: 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ADULT: 1.53E-10 1.35E-05 3.09E-09 1.24E-09 7.15E-10
TEEN: 1.66E-10 1.10E-05 3.34E-09 1.33E-09 7.75E-10
CHILD: 2.23E-10 4.84E-06 4.48E-09 1.35E-09 7.29E-10
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER'INVERTABRATES - MATAGORDA BAY

-T. BODY GI-TRACT BONE LIVER KIDNEY
ADULT: 1.55E-12 1.37E-07 3.13E-11 1.25E-11 7.24E-12
TEEN: 1.68E-12 1.llE-07 3.38E-11 1.35E-11 7.85E-12
CHILD: 2.25E-12 4.90E-08 4.54E-11 1.36E-11 7.38E-12
INFANT: 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 0.OOE+00 0.OOE+00'
TEEN: 0.O0E+00 0.OOE+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE-EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 0.00E+00 0.OOE+00
TEEN: 0.00E+00 0.OOE+00
CHILD: 0.00E+00 0.00E+00
INFANT: 0.00E+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- MATAGORDA BAY

T. BODY SKIN
ADULT: 0.OOE+00 0.00E+00
TEEN: 0.00E+00 0.00E+00
CHILD: 0.OOE+00 0.OOE+00
INFANT: 0.00E+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.OOE+00 0.00E+00

THYROID LUNG
O.OOE+00 0.OOE+00
O.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00
0.00E+00 0.OOE+00

THYROID
0.OOE+00
0.00E+00
0.00E+00
0.OOE+00

THYROID
0.00E+00
0.0OE+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0. OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : PR144
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO O.OOE+OO O.OOE+OO O.OOB+OO O.OOE+OO O.OOE+OO O.OOE+OO
INFANT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
TEEN: O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
CHILD: O.OOE+OO 0.00+00 O.OOB+00 O.OO+00 0.00+00 O.OO+00 O.OO+00
INFANT: O.OOE+00 O.OO+00 O.OO+00 O.OOE+00 O.OOB+00 O.OO+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 O.OO+00 O.OOE+00 O.OO+00 O.OO+00 O.OO+00 O.OO+00
TEEN: O.OOE+0O O.OOE+0O O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OO+00 O.OOE+0 O.OO+00 O.OO+00 O.OOE+00 O.OO+00
INFANT: O.OOB+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OO+00 O.OO+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: O.OOE+00 0.OOB+00 O.OO+00 0.00+00 O.OOE+00 O.OO+00 O.OOB+00
TEEN: 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD: 0.00E+00 0.OOE+00 O.OOE+00 0.00+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 0.005+00 O.OO+00 O.OOE+00 0.005+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: O.OOB+00 O.OOE+00
TEEN: O.OOE+00 O.OOE+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: O.OOE+00 O.OOE+00
TEEN: O.OO+00 O.OOB+00
CHILD: O.OOE+0 O.OOB+00
INFANT: O.OO+00 O.OO+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: O.OOB+00 O.OOE+00
TEEN: O.OOE+00 O.OO+00
CHILD: O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOB+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ND147
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH.

T. BODY GI-TRACT 'BONE LIVER 'KIDNEY THYROID LUNG
ADULT: 2.11E-10 1.69E-05 3.05E-09 3.52E-09 2.06E-09 O.OOE+00 O.OOE+00
TEEN: 2.26E-10 1.36E-05 3.47E-09 3.77E-09 2.21E-09 O.OOE+00 O.OOE+00
CHILD: 2.79E-10 5.70E-06 4:44E-09 3.60E-09 1.98E-09 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00O0.OOE+00

FOR PATHWAY: SALTWATER FISH -:COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.05E-11 8.45E-07 1.52E-10 1.76E-10 1.03E-10 O.OOE+00 0.0OE+00
TEEN: 1.13E-11 6.79E-07 1.73E-10 1.88E-10 1.10E-10 O.OOE+00 O.OOE+00
CHILD: 1.39E-11 2.85E-07 2.22E-10 1.80E-10 9.86E-11 O.OOE+00'0.OOE+00
INFANT: O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00'0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

- T. BODY GI-TRACT ' BONE LIVER KIDNEY THYROID LUNG
ADULT: l.07E-13 8.55E-09 1.54E-12 1.78E-12 1.04E-12 O.OOE+00 O.OOE+00
TEEN: 1.14E-13 6.87E-09 1;75E-12 1.90E-12 1.12E-12 O.OOE+00 O.OOE+00
-CHILD: 1.41E-13 2.88E-09 2:25E-12 1.82E-12 9.99E-13 O.OOE+00 O.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00.0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT ,'' 'BONE LIVER KIDNEY THYROID LUNG
ADULT:- 1.00E-10 8.05E-06 1.45E-09 1.68E-09 9.80E-10 O.OOE+00'0.OOE+00
TEEN:' 1.07E-10 6.45E-06 1.64E-09 1.79E-09 1.05E-09 O.OOE+00'0.OOE+00
CHILD: - 1.37E-10 2.81E-06 2.19E-09 1.77E-09 9.72E-10 O.OOE+00'0.OOE+00
INFANT: O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00'0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES'- MATAGORDA BAY

T. BODY GI-TRACT ''-BONE LIVER KIDNEY THYROID LUNG
ADULT: 1.02E-12 8.15E-08 1.47E-11 1.70E-11 9.92E-12 O.OOE+00 O.OOE+00
TEEN: 1.08E-12 6.53E-08 1.66E-11 1.81E-11 1.06E-11 O.OOE+00'0.OOE+00
-CHILD: 1.39E-12 2.84E-08 2.21E-11 1.79E-11 9.84E-12 O.OOE+000.OOE+00
INFANT: O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00'0.OOE+00

FOR PATHWAY- SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 2.61E-09 3.13E-O09
TEEN: 1.46E-08 1.75E-08
CHILD: 3.05E-09 3.66E-09
INFANT: O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 1.30E-10 1.56E-10
TEEN: 7.28E-10 8.74E-10
CHILD: 1.52E-10 1.83E-10
INFANT: O.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 3.30E-12 3.96E-12
TEEN: 1.84E-11 2.21E-l1
CHILD: 3.85E-12 4.62E-'12
INFANT: O.OOE+00 O.OOE+00.
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS - - FOR ISOTOPE W187

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

J,

T. BODY GI-TRACT
ADULT: 4.73E-12 4.43E-09
TEEN: 4.99E-12 3.85E-09
CHILD: 5.88E-12 1.84E-09
INFANT: 0.00E+00 0.OOE+00I

FOR PATHWAY: SALTWATER FISH -

T..BODY GI-TRACT
ADULT: 5.90E-15 5.53E-12

BONE LIVER
1.62E-11 1.3SE-11
1.75E-11 1.42E-11
2.21E-11 1.31E-11
0.OOE+00 0.00E+00

COLORADO RIVER

BONE LIVER
2.02E-14 1.69E-14

KIDNEY
O.00E+00
0.00E+00
0.OOE+00
0.00E+00

KIDNEY
0.OOE+00
0.0 OE+O0
0.0 OE+00
0.OOE+00

TEEN: 6.23E-15 4.81E-12 2.18E-14
CHILD: 7.35E-15 2.30E-12 2.76E-14
INFANT: 0.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORD

T. BODY GI-TRACT BONE
ADULT: 5.98E-17 5.60E-14 2.04E-16
TEEN: 6.31E-17 4.87E-14 2 21E-16
CHILD: 7.44E-17 2.33E-14 2.60E-16
INFANT: 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES-

T. BODY GI-TRACT BONE
ADULT: 1.41E-15 1.32E-12 4.81E-15
TEEN: 1.48E-15 1.14E-12 5.18E-15
CHILD: 1.81E-15 5.67E-13 6.8lE-15
INFANT: 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES-

T. BODY GI-TRACT BONE
ADULT: 1.42E-17 1.33E-14 4.87E-17
TEEN: l.SOE-17 1.16E-14 5.24E-17
CHILD: 1.83E-17 5.74E-15 6.89E-17
INFANT: 0.00E+00 0.OOE+00 0.00E+00

1.78E-14
1.64E-14
0.0 0E+00

A BAY

ILIVER ,KIDNEY
1.71E-16 0.OOE+00
1.80E-16 0.OOE+00
1;66E-16 0.OOE+00
0.OOE+00O0.00E+00

COLORADO RIVER

LIVER KIDNEY
4.02E-15 0.OOE+00
4.22E-15 0.00E+00
4.03E-15 0.OOE+00
0.OOE+00 0.OOE+00

MATAGORD2A BAY

LIVER KIDNEY
4.07E-17 0.OOE+00
4.28E-17 0.00E+00
4.08E-17 0.OOE+00
0.00E+00 0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00

THYROID
0.OOE+00
0.00E+00
0.OOE+00
0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

THYROID
0.00E+00
0.00E+00
0.OOE+00
0. OOE+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.00E+00
0.OOE+00
0.OOE+00
0. OOE+00

LUNG
0. OOE+00
0 *OOE+00
0. OOE+00
0 *OOE+00

LUNG
0. OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
O.OOE+00

LUNG
0.OOE+00
0.OOE+00
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 9.26E-15 1.08E-14
TEEN: 5.17E-14 6.01E-14
CHILD: 1.OBE-14 1.26E-14
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 4.63E-16 S.37E-16
TEEN: 2.58E-15 3.00E-1S
CHILD: 5.40E-16 6.27E-16
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 1.17E-17 1.36E-17
TEEN: 6.S4E-17 7.59E-17
CHILD: 1.37E-17 1.59E-17
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7a Continued

INDIVIDUAL DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NP239

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 8.13E-14 3.02E-08'1.50E-12 1.47E-13'4.60E-13 0.OOE+00 0.OOE+00
TEEN: 8.85E-14 2.56E-08 1.69E-12 1.59E-13 5.00E-13 0.OOE+00 0.OOE+00
CHILD: 1.10E-13 1.15E-08 2.17E-12 1.56E-13 4.51E-13 0.OOE+00 0.OOE+00
INFANT: , 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID'' LUNG
ADULT: 4.06E-15 1.51E-09'7.49E-14 7.36E-15'2.30E-14 0.OOE+00 0.OOE+00
TEEN: 4.42E-15 1.28E-09 8.44E-14 7.96E-15 2.50E-14 O.OOE+00 O.OOE+00
CHILD: 5.48E-15 5.77E-10 1.09E-13 7.79E-15 2.25E-14,0.00E+00 O.OE+00,
INFANT: 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH -MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ADULT: 4.11E-17 1.53E-1l 7.58E-16 7.45E-17 2.32E-16 0.OOE+00 0.OOE+00
TEEN: 4.47E-17 1.30E-11 8.54E-16 8.05E-17 2.53E-16 0.OOE+00 0.OOE+00
CHILD: 5.55E-17 5.84E-12 1.10E-15 7.89E-17 2.28E-16 0.OOE+00 0.OOE+00,
INFANT: 0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00

.

FOR PATHWAY: SALTWATER INVERTABRATES

T. BODY GI-TRACT BONE
ADULT: 9.66E-16'3.59E-10-1.78E-14
TEEN: 1.05E-15 3.04E-10 2.OOE-14
CHILD: 1.35E-15 1.42E-10 2.67E-14
INFANT: 0.00E+00 0.OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES

T. BODY GI-TRACT BONE
ADULT: 9.78E-18 3.64E-12 1.80E-16
TEEN: 1.06E-17 3.08E-12 2.03E-16
CHILD: 1.37E-17 1.44E-12 2.71E-16
INFANT: 0.OOE+00 0.OOE+00 0.OOE+00

- COLORADO RIVER

LIVER KIDNEY
1.75E-15'5.47E-15
1.89E-15 5.93E-15
1.92E-15 5.55E-15
0.OOE+00 0.00E+00

- MATAGORDA BAY

LIVER KIDNEY
1.77E-17 5.53E-17
l.91E-17 6.00E-17
1.94E-17 5.62E-17
0.00E+00 0.OOE+00

THYROID
0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00

THYROID
0.00E+00
0.OOE+00
0.OOE+00
0.OOE+00

LUNG
0.OOE+00
o . OE+00.!
0.0OE+00
0.OOE+00

IILUNG -

0.OOE+00
0.00E+00 -
0.OOE+00
0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ADULT: 4.31E-12 5.00E-12
TEEN: 2.41E-11 2.79E-ll
CHILD: 5.03E-12 5.83E-12
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ADULT: 2.15E-13 2.49E-13
TEEN: 1.20E-12 1.39E-12
CHILD: 2.51E-13 2.91E-13
INFANT: 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ADULT: 5.45E-15 6.31E-15
TEEN: 3.04E-14 3.53E-14
CHILD: 6.36E-15 7.37E-15
INFANT: 0.OOE+00 0.OOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: H3

PATHWAY: PLUME
T. BODY GI

ADULT 0.OOOE+00 O.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD O.OOOE+00 0.OOOE+00
INFANT O.OOOE+00 0.OOOE+00

PATHWAY: GROUND
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN O.000E+00 0.OOOE+00
CHILD O.000E+00 O.OOOE+00
INFANT 0.OOOE+00 O.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 4.180E+01 4.180E+01
TEEN 4.780E+01 4.780E+01
CHILD 7.410E+01 7.410E+01
INFANT 0.OOOE+00 0.OOOE+00

BONE
o.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

BONE
0.000E+00
0.OOOE+00
o.000E+00
0.000B+00

BONE
o.OOOE+00
o.000E+00
o.000E+00
0.000E+00

LIVER
0.000E+00
0.000E+00
0.OOOE+00
0.000E+00

LIVER
0.000E+00
0.00OE+00
0.000E+00
0.000B+00

LIVER
4.180E+01
4.780E+01
7.410E+01
0.000E+00

KIDNEY
0.000E+00
0.OOOE+00
0.00BE+00
0.000E+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

KIDNEY
4.180E+01
4.780E+01
7.410E+01
0.000E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

THYROID
0.00OE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
4.180E+01
4.780E+01
7.410E+01
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0. OOOE+00
0. 000E+00
0.00BE+00
0.000B+00

LUNG
4.180E+01
4.780E+01
7.410E+01
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000B+00

SKIN
0.00OE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: MEAT
T. BODY GI

ADULT 6.040E+00 6.040E+00
TEEN 3.600E+00 3.600E+00
CHILD 4.350E+00 4.350E+00
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T.. BODY GI

ADULT 1.420E+01 1.420E+01
TEEN 1.850E+01 1.850E+01
CHILD 2.930E+01 2.930E+01
INFANT 4.440E+01 4.440E+01

BONE LIVER
0.OOOE+00 6.040E+00
0.OOOE+00 3.600E+00
0.OOOE+00 4.350E+00
0.OOOE+00 0.000B+00

'BONE LIVER
0.OOOE+00 1.420E+01
0.OOOE+00 1.850E+01
0.OOOE+00 2.930E+01
0.OOOE+00 4.440E+01

KIDNEY
6.040E+00
3.600E+00
4.350E+00
0.OOOE+00

KIDNEY
1.420E+01
1.850E+01
2.930E+01
4.440E+01

THYROID
6.040E+00
3.600E+00
4.350E+00
0.OOOE+00

THYROID
1.420E+01
1.850E+01
2.930E+01
4.440O+01

LUNG
6.040E+00
3.600E+00
4.350E+00
0.OOOE+00

LUNG
1.420E+01
1.850E+01
2.930E+01
4.440E+01

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

',SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 2.900E+01 2.900E+01
TEEN 3.780E+01 3.780E+01
CHILD 5.970E+01 5.970E+01
INFANT 9.060E+01 9.060E+01

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
2.900E+01
3.780E+01
5.970E+01
9.060E+01

LIVER
4.010E+01
4.030E+01
3.570E+01
2.050E+01

KIDNEY
2.900E+01
3.780E+01
5.970E+01
9.060E+01

KIDNEY
4.010E+01
4.030E+01
3.570E+01
2.050B+01

THYROID LUNG
2.900E+01 2.900E+01
3.780E+01-3.780E+01
5.970E+01 5.970E+01
9.060E+01 9.060E+01

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT 4.010B+01 4.010E+01
TEEN 4.030E+01 4.030E+01
CHILD 3.570E+01 3.570E+01
INFANT 2.050E+01 2.050E+01

THYROID
4.010E+01
4.030E+01
3.570E+01
2.050E+01

LUNG
4.010E+01
4.030E+01
3.570E+01
2.050E+01
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: C14

PATHWAY: PLUME
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD. 0.OOOE+00
INFANT 0.OOOE+00

* GI
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

BONE
0.OOOE+00
o.OOOE+00
0.OOOE+00
o.OOOE+00

LIVER
0.000E+00
0.00OE+00
0.000E+00
0.OOOE+00

KIDNEY
o.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

THYROID
o.OOOE+00
o.000E+00
o.000E+00
0.000E+00

LUNG
0.OOOE+00
0.000E+00
o.000E+00
o.OOOE+00

SKIN
0.00OE+00
0.00OE+00
O.000E+00-
o.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 0.OOOE+00
TEEN- 0.OOOE+00
CHILD 0.000E+00
INFANT 0.OOOE+00

GI
0.OOOE+00
0.OOOE+00
0.000E+00
o.OOOE+00

BONE LIVER
0.000E+00 0.OOOE+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.OOOE+00

KIDNEY
o0000E+00
o.000E+00
0.000E+00
o.000E+00

THYROID
0.000E+00
0.000E+00
0.OOOE+00
O.000E+00

*LUNG
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

PATHWAY: VEGETAI
T. BODY

ADULT 5.680E+03
TEEN 9.220E+03
CHILD 2.220E+04
INFANT 0.000E+00

GI BONE
5.680E+03 2.840E+04
9.220E+03 4.610E+04
2.220E+04-1.110E+05
0.OOOE+00 0.OOOE+00

;LIVER
5.680E+03
9.220E+03
2.220E+04
0.00OE+00

KIDNEY
5.680E+03
9.220E+03
2.220E+04
O.OOOE+00

THYROID
5.680E+03
9.220E+03
2.220E+04
0.OOOE+0O

LUNG
5.68OE+03
9.220E+03
2.220E+04
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

PATHWAY: MEAT
T. BODY GI

ADULT 2.110E+03 2.110E+03
TEEN ' 1.780E+03-1.780E+03
CHILD 3.350E+03 3.350E+03
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
- T. BODY GI

ADULT 2.300E+03 2.300E+03
TEEN 4.250E+03 4.250E+03
CHILD 1.040E+04 1.040E+04
INFANT 2.180E+04 2.180E+04

BONE
1.060E+04
8.910E+03
1. 680E+04
0.OOOE+00

BONE
1.150E+04
2.120E+04
5.220E+04
1.020E+05

LIVER
2.110E+03
1.780E+03
3.350E+03
0.000E+00

;LIVER
2.30OE+03
4.250E+03
1.04OE+04
2.180E+04

KIDNEY
2.110E+03
1.780E+03
3.350E+03
0.OOOE+00

KIDNEY
2.300E+03
4.250E+03
1.040E+04
2.180E+04

THYROID
2.110E+03
1.780E+03
3.350E+03

*LUNG
2.110E+03
1.780E+03
3.350E+03

SKIN
0.OOOE+00-
0.OOOE+00
0.OOOE+00

0.000E+00'0.000E+00 0.OOOE+00

THYROID
-2.300E+03
4.250E+03
1.040E+04
2.180E+04

LUNG SKIN
2.300E+03 0.OOOE+00 -

4.250E+03 0.OOOE+00
1.040E+04 0.OOOE+00 O
2.180E+04 0.OOOE+00 :

PATHWAY: GOAT MILK
T. BODY GI

ADULT 2.300E+03 2.300E+03
TEEN 4.250E+03 4.250E+03
CHILD 1.040E+04 1.040E+04
INFANT 2.180E+04 2.180E+04

PATHWAY: INHALATION
T. BODY - GI

ADULT 1.080E+02 1.080E+02

BONE
1.150E+04
2.120E+04
5.220E+04
1.020E+05

'LIVER KIDNEY
2.300E+03 2.300E+03
4.250E+03 4.250E+03
1.040E+04 -1.040E+04
2.180E+04 2.180E+04

THYROID
2.300E+03
4.250E+03
1.040E+04
2.180E+04

THYROID
1.080E+02
1.540E+02
2.130E+02
1.680E+02

LUNG
2.300E+03
4.250E+03
1. 040E+04
2.180E+04

LUNG
1.080E+02
1.540E+02
2.130E+02
1.680E+02

SKIN
0.OOOE+00 -
0.OOOE+00
0.OOOE+00
0.OOOE+00

. - I

SKIN
0.OOOE+00 -
0.OOOE+00
0.00OE+00:
0.OOOE+00

TEEN
CHILD
INFANT

1.540E+02 1.540E+02
2.130E+02 2.130E+02
1.680E+02 1.680E+02

- BONE -LIVER KIDNEY
5.760E+02 1.080E+02 1.080E+02
8.240E+02 1.540E+02 1.540E+02
1.140E+03 2.130E+02 2.130E+02
8.390E+02 1.680E+02 1.680E+02
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: AR41

PATHWAY: PLUME
T. BODY GI

ADULT 1.960E+02 1.960E+02
TEEN 1.960E+02 1.960E+02
CHILD 1.960E+02 1.960E+02
INFANT 1.960E+02 1.960E+02

PATHWAY: GROUND
T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00 0.000B+00
INFANT 0.000B+00 0.000B+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.000E+00 0.000B+00
TEEN -0.000+00 0.000B+00
CHILD 0.OOOE+00 0.000B+00
INFANT 0.000B+00 0.0005+00

PATHWAY: MEAT
T. BODY GI

ADULT 0.0005+00 0.0005+00
TEEN 0.000B+00 0.000B+00
CHILD 0.000B+00 0.000B+00
INFANT 0.000B+00 0.000B+00

BONE
1.960B+02
1.960E+02
1.960B+02
1.960B+02

BONE
0.000B+00
0.000B+00
0.000B+00
o.OOOE+00

BONE
0.0005+00
0.000B+00
0.000B+00
0.000B+00

BONE
0.000B+00
0.000B+00
0.000B+00
0.000B+00

BONE
0.000B+00
0.000B+00.
0.000B+00
0.000B+00

LIVER
1.960B+02
1.960B+02
1.960B+02
1.960B+02

*LIVER
0.000B+00
0.OOOE+00
0.000E+00
0.000B+00

LIVER
0.00B5+00
0.000B+00
0.000B+00
0.000B+00

LIVER
0.00OB+00
0.000B+00
0.000B+00
0.000B+00

LIVER
0.000B+00
0.000B+00
0.000B+00
0.OOOE+00

KIDNEY
1.960B+02
1.960B+02
1.960E+02
1.960B+02

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.000B+00

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.000B+00

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.OOOE+00

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.000B+00

THYROID
1.960B+02
1.960B+02
1.960B+02
1.960B+02

THYROID
0.000B+00
0.000E+00
0.000E+00
0.000B+00

THYROID
0.000B+00
0.000B+00
0.000B+00
0.000B+00

THYROID
0.000B+00
0.000B+00
0.000B+00
0.000B+00

THYROID
0.000B+00
0.000B+00
0.000B+00
0.000B+00

LUNG
1.960B+02
1.960E+02
1.960B+02
1.960B+02

LUNG
0.OOOE+00
0.000B+00
0. 000B+00
0.OOOE+00

LUNG
0.OOOE+00
0.000B+00
0.000B+00
0.OOOE+00

LUNG
0.000B+00
0.000B+00
0.000B+00
0.000B+00

LUNG
0.000B+00
0.000E+00
0.000.+00
0.000.+00

* SKIN
3.140B+02
3.140B+02
3.1405+02
3.140B+02

SKIN
0.000E+00
0.000B+00
0.000B+00
0.OOOB+00

SKIN
0.000B+00
0.000B+00
0.000B+00
0.000B+00

SKIN
0.OOOB+00
0.0OOE+00
0.000B+00
0.000B+00

PATHWAY: COW MILK
.T. BODY GI

ADULT 0.000B+00 0.000B+00
TEEN 0.000B+00 0.0005+00
CHILD 0.000B+00 0.000B+00
INFANT 0.000B+00 0.000B+00

SKIN
0.000B+00
0.000B+00
0.000B+00
0.000B+00

0

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.0005+00 0.0005+00
TEEN. 0.000B+00 0.000B+00
CHILD 0.000B+00 0.000B+00
INFANT 0.OOOE+00 0.000B+00

BONE
0.OOOE+00
0.000B+00
0.000B+00
0.0005+00

BONE
0.000B+00
0.0005+00
0.000B+00
0.000B+00

LIVER
0.00O0+00
0.00OB+00
0.000B+00
0.00O0+00

: LIVER
0.000B+00
0.0005+00
0.0005+00
0.00O0+00

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.000B+00

KIDNEY
0.000B+00
0.000B+00
0.000B+00
0.000B+00

THYROID
0.000B+00
0.000B+00

LUNG
0.000B+00
0.000B+00

SKIN
0.000B+00
0.000E+00

PATHWAY: INHALATION
* T. BODY GI

ADULT 0.0005+00 0.0005+00
TEEN 0.000B+00 0.OOOE+00
CHILD 0.0005+00 0.0005+00
INFANT 0.000B+00 0.0005+00

0.000B+00 0.000B+00 0.000B+00
0.0005+00 0.0005+00 0.0005+00

THYROID LUNG SKIN
0.0005+00 0.0005+00 0.000B+00
0.000B+00 0.000E+00 0.0005+00
0.0005+00 0.0005+00 0.0005+00
0.OOOE+00 0.000B+00 0.000B+00

01/01/2004 B4- IOS Rcv. 12



Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR83M

PATHWAY: PLUME
*T. BODY

ADULT 1.680E-03
TEEN' 1.680E-.03
CHILD 1.680E-03
INFANT 1.680E-03

GI n BONE
1.680E-03 1.680E-03
1'.680E-03 1.680E-03
1.680E-03 1.680E-03
1.680E-03 1.680E-03

LIVER
1.680E-03
1'.680E-03
1.680E-03
1.680E-03

KIDNEY THYROID LUNG
1.680E-03 1.680E-03 9.390E-02
1.680E-03 1.680E-03 9.390E-02
1.680E-03 1.680E-03 9.390E-02
1.680E-03 1.680E-03 9.390E-02

SKIN
4.750E-01
4.750E-01
4.750E-01
4.750E-01

PATHWAY: GROUND
T. BODY

ADULT 0.000E+00
TEEN 0.000E+00
CHILD 0.000E+00
INFANT 0.000E+00

GI
0.0OOE+00
0.0OOE+00
0.000E+00
0.OOOE+00

BONE
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

'LIVER
.0.OOOE+00
0 OOOE+00
0.OOOE+00
O.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID -. LUNG '-' SKIN
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.000E+00'0.000E+00 0.OOOE+00
0.000E+00 0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00'

PATHWAY: VEGETABLE
'T. BODY '.' GI BONE

ADULT 0.000E+00 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00'0.000E+00
CHILD O.OOOE+00 0.OOOE+00 0.OOOE+00
INFANT 0.000E+00'0.000E+00 0.OOOE+00

; LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY THYROID LUNG
'0.000E+00 0.OOOE+00 0.'OOOE+00
'0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00'0.OOOE+00'0.000E+00

SKIN
0.000E+00 -
0.OOOE+00 '
0. 000E+00-'
0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 0.OOOE+00
TEEN 0.000E+00
CHILD 0;OOOE+00

. GI
0.000E+00
0.000E+00
0.OOOE+00

INFANT-0.000E+00 0.OOOE+00

BONE :LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOE+00
0.OOE+00'0.OOOE+00

' BONE -LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

KIDNEY THYROID LUNG SKIN
0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00-
0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 -'
0.000E+00 '0.000E+00 0.000E+00 0.OOOE+00
0.OOOE+00 0.000E+00'0.000E+00 0.OOOE+00' '

PATHWAY: COW MILK
T. BODY 'GI

ADULT 0.000E+00 0.000E+00
TEEN ' 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 O.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
'0.OOOE+00
0.000E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

... ~t . . . ......

LUNG SKIN
0.'000E+00 0.000E+00
0.OOOE+00 0.000E+00'-
0.OOOE+00 0.OOOE+00'
0.OOOE+00'0.00OE+00-

PATHWAY: GOAT MILK
T. BODY GI ' BONE LIVER

ADULT 0.000E+00 0.OOOE+00-0.OOOE+00 0.OOOE+00
TEEN -0.000E+00'0.000E+00 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00 0.000E+00-0.000E+00
INFANT 0.000E+00'0.000E+00 0.OOOE+00 0.OOOE+00

KIDNEY
0.OO0E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00

'LUNG SKIN
-0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 -j
'0.'OOOE+00 0.OOOE+00
0.OOOE+00.0.OOOE+00 -

LUNG ' SKIN
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

PATHWAY: INHALATION
T. BODY '--GI ' 'BONE

ADULT 0.OOOE+00 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00 0.OOOE+00
INFANT 0.000E+00 0.OOOE+00 0.OOOE+00

' LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR85M

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 2.600B+01 2.600E+01 2.600E+01 2.600E+01 2.6008+01 2.600E+01 2.660E+01 7.660E+01
TEEN 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.660E+01 7.660E+01
CHILD 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.600E+01 2.660E+01 7.660E+01
INFANT 2.600E+01 2.600E+01 2.600B+01 2.600E+01 2.600E+01 2.600E+01 2.660E+01 7.660E+01

PATHWAY: GROUND
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.0O0E+00 O.OOOE+00 O.OOOE+00 0.000B+00
TEEN O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.0OOE+00
CHILD O.OOOE+00 O.0OOE+00 O.OOOE+00 O.o00E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 0.000B+00 O.OOOE+00 0.000E+00 0.000E+00 O.OOOE+00 0.000B+00

PATHWAY: VEGETABLE
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOO+00 O.OOOE+00 0.OOOE+00 O.OOOE+00 O.OOOE+OO
CHILD O.OOOE+00 O.OOE+00 O.OOOE+00 o.0ooE+00 O.OO0E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: MEAT
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.0BOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00 O.OO0E+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.0OOE+00 O.OOOE+00 0.000B+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.0OOE+00 0.OOOE+00
INFANT O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OO0E+00 O.OOOE+00 O.OOOE+00

PATHWAY: COW MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.0OOE+00 O.OOOE+00 O.OOOE+00 O.0OOE+00 O.0OOE+00 O.0O0E+00
TEEN o.000E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.0OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+OO O.0OOE+00 O.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.0OOE+00 O.OOOE+00 O.0OOE+00 O.OOOE+00
TEEN' 0.OoE+00 o.0OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 0.000B+00 O.0OOE+00 O.OOOE+00 O.0OOE+00 O.OOOE+00

PATHWAY: INHALATION
- T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT, O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.000E+000.BOOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 o.0ooE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.00E+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.00E+00 O.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR85

PATHWAY: PLUME
T. BODY

ADULT 3.570E-01
TEEN 3.570E-01
CHILD 3.570E-01
INFANT 3.570E-01

IGI
3.570E-01.
3.570E-01
3.570E-01
3.570E-01

BONE .LIVER
3.570E-01 3.570E-01
3.570E-01 3.570E-01
3.570E-01 3.570E-01
3.570E-01 3.570E-01

KIDNEY THYROID LUNG
3.570E-01 3.570E-01 9.500E-01
3.570E-01 3.570E-01 9.500E-01
3.570E-01 3.570E-01 9.500E-01
3.570E-01 3.570E-01 9.500E-01

SKIN
4.290E+01
4.290E+01
4.290E+01
4.290E+01

PATHWAY: GROUND
T. BODY

ADULT *0.000E+00
TEEN 0.OOOE+00
CHILD 0.000E+00
INFANT 0.000E+00

GI
o . 00E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

LIVER
0.000E+00
0.OOOE+00
0.0OOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID LUNG
0.000E+00 0.OOOE+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00

0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.OOOE+00 0.000E+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00

KIDNEY THYROID
0.OOOE+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG
0.OOOE+00
0.000E+00
0.OOOE+OD
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 0.000E+00
TEEN 0.000E+00
CHILD 0.OOOE+00
INFANT 0.000E+00

GI
0.OOOE+00
0.OOOE+00
0.0 OOE+00
0.OOOE+00

BONE
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

-LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: COW MILK
.T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.000E+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE LIVER
0.OOOE+00-0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00
0.OOOE+00 0.000E+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

.LUNGI
0 .,OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00-
0.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
- T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE 'LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.00OE+00
0.OOOE+00-0.OOOE+00
0.OOOE+00-0.OOOE+00

KIDNEY THYROID
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG SKIN
0.OOOE+00 0.000E+00 -
0.OOOE+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00

PATHWAY: INHALATION
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.000E+00 0.OOOE+00

-BONE LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00

KIDNEY THYROID.
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG
0.00OE+00
0.000E+00

SKIN
0.OOOE+00
0.OOOE+00

CHILD 0.OOOE+00 0.000E+00 0.000E+00'0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR87

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG

ADULT 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.350E+02
TEEN 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.350E+02
CHILD 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310B+02 1.350E+02
INFANT 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.310E+02 1.350E+02

J

SKIN
4.600E+02
4.60OE+02
4.600E+02
4.60OE+02

PATHWAY: GROUND
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.000E+00

GI
0.000E+00
0.000E+00
0.OOOE+00
0.000E+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.OOOE+00

PATHWAY: MEAT
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

BONE
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.000E+00
0. 000E+00

BONE
0. OOOE+00
0.000B+00
0.OOOE+00
0.OOOE+00

BONE
0.000E+00
0.OOOE+00
0.000E+00
0.OOOE+00

LIVER KIDNEY
0.OOOE+00- 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00
0.OOOE+00 0.000E+00

LIVER
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0*. OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

KIDNEY
0. 00OE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.00OE+00
0. 00OE+00
0.00OE+00
0. 00OE+00

KIDNEY
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.000E+00
0.OOOE+00
0.OOOE+00
0.000E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.000E+00
0.OOOE+00
0.000E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0. 000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

SKIN
0.00OE+00
0.00OE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.00OE+00
0.00OE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.00OE+00
0.00OE+00
0.00OE+00
0.000E+00

SKIN
0.000E+00
0.000E+00
0.000E+00
0.000E+00

PATHWAY: COW MILK
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.000B+00 0.000E+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.000E+00 0.000B+00
INFANT 0.000E+00 0.000E+00

BONE LIVER
0.OOOE+00 0.000E+00
0.000E+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.000B+00 0.OOOE+00

PATHWAY: INHALATION
T. BODY C

ADULT 0.000E+00 0.0(
;I BONE LIVER
)0E+00 0.000E+00 0.OOOE+00

TEEN
CHILD
INFANT

0.000E+00
0.OOOE+00
0.000E+00

0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

0.OOOE+00
0.OOOE+00
0.000B+00

KIDNEY
0.000E+00
0.000E+00
0.000E+00
0.000E+00

THYROID
0.000E+00
0.000E+00
0.000E+00
0.000E+00

LUNG
0.000E+00
0.000E+00
0.000E+00
0.000E+00

SKIN
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS-:EFFLUENTS -- FOR ISOTOPE: KR88

PATHWAY: PLUME
T. BODY GI BONE LIVER

ADULT' 3.260E+02 3.260E+02'3.260E+02 3.260E+02
TEEN 3.260E+02 3.260E+02 3.260E+02 3.260E+02
CHILD 3.260E+02 3.260E+02 3.260E+02 3.260E+02
INFANT-3.'260E+02 3.260E+02 3.260E+02 3.260E+02

PATHWAY: GROUND
T. BODY GI BONE LIVER

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 0.OOOE+00O.000E+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00 O.OOOE+000.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 0.OOOE+000.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI BONE LIVER

ADULT O.OOOE+000.OOOE+00 O.OOOE+00 0.OOOE+O0
TEEN O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+000.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

KIDNEY
3.260E+02
3.260E+02
3.260E+02
3.260E+02

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID LUNG SKIN
3.260E+02 3.270E+02 4.500E+02
3.260E+02 3.270E+02 4.500E+02
3.260E+02 3.270E+02'4.500E+02
3.260E+02 3.270E+02 4.500E+02

THYROID
O.OOOE+00
'O.OOOE+00
O.OOOE+O0
O.OOOE+00

THYROID
O.OOOE+00
'O.OOOE+00
O.OOOE+0O
O.OOOE+OO

'LUNG
O.OOOE+O0
O.OOOE+OO
0.00OE+OO
O.OOOE+00

SKIN
O.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00

'LUNG SKIN
'0.OOOE+00'O.OOOE+00 -

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

0.OOOE+00 O.OOOE+00

PATHWAY: MEAT
T. BODY '.GI

ADULT 0.OOOE+00O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00

BONE 'LIVER
O.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 .0OOOE+00
O.OOOE+00 0.OOOE+00

KIDNEY THYROID LUNG ' SKIN
0.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00 0.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: COW MILK
- T. BODY -GI

ADULT 0.OOOE+00 O.OOOE+00
TEEN *O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 0.OOOE+00
INFANT O.OOOE+00 O.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

'LIVER
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY THYROID
0.OOOE+00 O.OOOE+00
0.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

LUNG e
O.OOOE+00
O.OOOE+00
0. OOOE+00
O.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 'O.OOOE+00 0.OOOE+000.OOOE+00
CHILD O.OOOE+00 0.OOOE+00 0.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 0.OOOE+00

-LIVER
O.OOOE+00
O.OOOE+00
0.OOOE+00
O.OOOE+00

KIDNEY
0.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+00

LUNG SKIN
O.OOOE+00 O.OOOE+00
0.OOOE+00 0.O00E+00
O.OOOE+00 O.OOOE+00
'O.OOOE+00 O.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT -0.000E+000.000E+00
TEEN O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+0O
INFANT O.OOOE+00 O.OOOE+00

BONE LIVER
O.OOOE+00 O.OOOE+00
O.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
0O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

* SKIN
O.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR~89
kJi

PATHWAY: PLUME
T. BODY

ADULT. 3.680E+02
TEEN
CHILD
INFANT

3.680OE+02
3 .680E+02
3. 680E+02

GI BONE
3.680E+02 3.680E+02
3.680E+02 3.680E+02
3.680E+02 3.680E+02
3.680E+02 3.680E+02

LIVER KIDNEY
3.680E+02 3.680E+02
3.680E+02 3.680E+02
3.680E+02 3.680E+02
3.680E+02 3.680E+02

THYROID
3. 680E+02
3.680OE+02
3.*680E+02
3.680OE+02

LUNG
3. 720E+02
3. 720E+02
3 .720E+02
3 .720E+02

SKIN
7.460E+02
7.460E+02
7.460E+02
7.460E+02

PATHWAY: GROUND
T. BODY

ADULT 0.000E+00
TEEN 0.000E+00
CHILD) 0.000E+00
INFANT 0.000E+00

GI
0.0 00E+00
0. 000E+00
0. OOOE+00
0.OOOE+00

PATHWAY: VEGETABLE
.T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.000E+00
INFANT 0.OOOE+00 0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
O.OOOE+00
0.OOOE+00
0-.OOOE+00

LIVER
0.000E.00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
I . OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0. OOOE+00
0.OOOE+O0
0.OOOE+00
0.OOOE+00

THYROID
0.000OE+00
0 OOOE+00
0. 000E+00
0.OOOE+00

THYROID
0. OOOE+00
0.OOOE+a0
0. OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.00 OE+00
0. OOOE+00
0. OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0. OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.0 OOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
0. OOOE+00
0. OOOE+00
0.OOOE+00
0. OOOE+00

PATHWAY: COW MILK
.T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

. LIVER
0.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

LIVER
0.OOOE+00
0. 00OE+ 00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0. OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0. 000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0. OOOE+00
0. OOOE+00
0. OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.00 OE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0. OOOE+00
0. OOOE+00

SKIN
0. OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

J

PATHWAY: INHALATION
IT. BODY GI

ADULT 0.OOOE+00O0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00O0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: KR90

PATHWAY: PLUME
T. BODY GI

ADULT -3.460E+02 3.460E+02
TEEN 3.460E+02 3.460E+02
CHILD 3.-460E+02 3.460E+02
INFANT 3.460E+02 3.460E+02

' BONE
3.460E+02
3.460E+02
3.460E+02
3.460E+02

LIVER KIDNEY THYROID LUNG '
3.460E+02 3.460E+02 3.460E+02 3.490E+02
3.460E+02 3.460E+02 3.460E+02 3.490E+02
3.460E+02 3.460E+02 3.460E+02 3.490E+02
3.460E+02 3.460E+02 3.460E+02 3.490E+02

* SKIN
6.330E+02
6.330E+02
6.330E+02
6.330E+02

PATHWAY: GROUND
T. BODY GI

ADULT O.OOOE+OO O.OOOE+OO
TEEN O.OOOE+OO O.OOOE+OO
CHILD O.OOOE+OO O.OOOE+OO
INFANT O.OOOE+OO O.OOOE+OO

BONE LIVER KIDNEY
O.OOOE+OO O.OOOE+OO O.OOOE+OO
O.OOOE+OO O.OOOE+OOO.OOOE+OO
O.OOOE+OO O.OOOE+OO O.OOOE+OO
O.OOOE+OO O.OOOE+OO O.OOOE+OO

THYROID LUNG SKIN
O.OOOE+OO O.OOOE+OO O.OOOE+OO '-
O.OOOE+O0 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00- 0.OOOE+00 O.OOOE+00

PATHWAY: VEGETABLE
T. BODY ' -GI

ADULT' O.OOOE+00 0.OOOE+OO
TEEN 0.OOOE+00 O.OOOE+O0
CHILD' O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00

BONE
O.OOOE+OO
O.OOOE+00
O.OOOE+OO
O.OOOE+OO

LIVER
O.OOOE+O0
O.OOOE+O0
O.OOOE+OO
O.OOOE+O0

KIDNEY
O.OOOE+00
O.OOOE+OO
O.OOOE+OO
O.OOOE+OO

THYROID
O.OOOE+00
O.OOOE+00
0.000E+00
O.OOOE+00

-LUNG ' SKIN
O.OOOE+0O O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 0.OOOE+00'
O.000E+00 0.000E+00 '

PATHWAY: MEAT
-T. BODY GI

ADULT 0.000E+00 O.OOOE+OO
TEEN- O.OOOE+00 O.OOOE+OO
CHILD O.OOOE+00 O.OOOE+O0
INFANT-0.000E+O000.000E+00

PATHWAY: COW MILK
T. BODY ' GI

ADULT O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00
INFANT 0.000E+00-O.OOOE+00

I BONE
O.OOOE+00
O.OOOE+O0
O.OOOE+OO
O.OOOE+00

LIVER KIDNEY
O.OOOE+00 O.OOOE+O0
O.OOOE+O0 O.OOOE+00
O.'OOOE+00 O.OOOE+00
O.OOOE+00 0.OOOE+00

THYROID LUNG ' SKIN
O.OOOE+O0 0.OOOE+00 O.OOOE+00'
0.000E+00 0.000E+000.000E+0O'-
O.OOOE+00 O.OOOE+000.OOOE+00
O.OOOE+O0 O.OOOE+O0 0.OOOE+OO-

BONE LIVER KIDNEY THYROID
0.000E+00 O.OOOE+00 0.000E+00-0.000E+00
0.000E+000.OOOE+000.000E+00 0.000E+00
O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

* LUNG '- SKIN
O.OOOE+00 O.OOOE+00
O.OOOE+00
O.OOOE+OO
O.OOOE+00

O.OOOE+00
O.OOOE+OO
O.OOOE+OO

PATHWAY: GOAT MILK
' T. BODY GI

ADULT O.OOOE+OO O.OOOE+O0
BONE 'LIVER KIDNEY

O.OOOE+00 O.OOOE+O0 O.OOOE+00
THYROID LUNG
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
0.OOOE+00 O.OOOE+00
O.OOOE+OO O.OOOE+OO

* SKIN
O.OOOE+OO -
0.000E+W O -
O.OOOE+OO_~'
0.000E+00'
O.OOOE+00 ''

TEEN * O.OOOE+0O O.OOOE+OO O.OOOE+00 O.OOOE+O0 O.OOOE+0O
CHILD O.OOOE+00 O;OOOE+OO O.OOOE+0O O.OOOE+OO O.OOOE+OO
INFANT O.OOOE+00 O.OOOE+00O.OOOE+O000.OOOE+00 O.OOOE+00

PATHWAY: INHALATION
T. BODY ' GI 'BONE LIVER KIDNEY

ADULT 0.000E+OO0.000E+00 O;.OOOE+OO O.OOOE+000.OOOE+00
TEEN' O.OOOE+00 O.OOOE+00 0.OOOE+0O 00.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O;OOOE+00 O.OOOE+00 O.OOOE+0O.000E+00
INFANT O.OOOE+00 O.OOOE+00 0.000E+00 O.OOOE+00 O.OOOE+00

THYROID
O.OOOE+O0
O.OOOE+O0
O.OOOE+O0
O.OOOE+O0

'LUNG
O.OOOE+00
O.OOOE+00
O.OOOE+O0
O.OOOE+O0

SKIN
O.OOOE+00
O.OOOE+00 '
0.OOOE+00
O.OOOE+0O ,
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS - - FOR ISOTOPE: XE131M

PATHWAY: PLUME
T. BODY

ADULT 2.030E+00
TEEN 2.030E+00
CHILD 2.030E+00
INFANT 2.030E+00

PATHWAY: GROUND
T. BODY

ADULT 0.OOOE+00
TEEN 0.000E+00
CHILD 0.000E+00
INFANT 0.OOOE+00

GI
2.030E+00
2.030E+00
2. 030OE+00.
2.030OE+00

GI
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. 000E+00

BONE
2. 030E+00
2. 030E+00
2. 030E+00
2. 030E+00

BONE
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

* LIVER
2 .030E+00
2 .030E+00
2.030OE+00
2.030OE+00

LIVER
0.OOOE+00
0.OOOE+00
0. 00OE+00
0.OOOE+00

KIDNEY
2.030OE+00
2.030E+00
2.030E+00
2.030E+00

KIDNEY
0. OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
2.030E+00
2.030E+00
2.030E+00
2.030E+00

THYROID
0.OOOE+O0
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
2 .380E+00
2 .380E+00
2 .380E+00
2 .380E+00

LUNG
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

SKIN
1. 890E+0l
1. 890E+0l
1. 890E+0l
1. 890E+0l

SKIN
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. 000E+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.000E+00 0.000E.00
TEEN 0.000E+00 0.000E.00
CHILD 0.OOOE+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: MEAT
T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.000E.00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T-. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE.00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE LIVER
0.OOOE+00O. .OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 O.OOOE+00

BONE LIVER
0.OOOE+00 0.OOOE+00
0.O00E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. 00OOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00

THYROID
0.000E+00
0.000E+00
0.OOOE+00
0.000E+00

THYROID
0.0 OOE+00
0.OOOE+00
0.OOOE+00
0.OOOE.00

THYROID
0. OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.000E+00
0. 000E+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00

LUNG
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

SKIN
0. OOOE+00
0 * OOOE+00
0.OOOE+00
0. OOOE+00

SKIN
0.OOOE+00
0.000E+00
0. OOOE+00
0.OOOE+00

BONE
0. OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0. OOOE+00
0. OOOE+00
0. OOOE+00
0.000E+00

J

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE LIVER
0.000E+00. 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

SKIN
0. OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD) 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0. OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0. OOOE+00
0. OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: XE133M

PATHWAY: PLUME
.T. BODY GI

ADULT 5.570E+00 5.570E+00
TEEN 5.570E+00 5.570E+00
CHILD 5.570E+00 5.570E+00
INFANT 5.570E+00 5.570E+00

PATHWAY: GROUND
T. BODY

ADULT 0.000E+00
TEEN 0.000E+00
CHILD 0.000E+00
INFANT 0.000E+00

GI
0.000E+00
0.000E+00
o.000E+00
o.000E+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.OOOE+00
CHILD *0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: MEAT
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.OOOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT. 0.000E+00 0.000E+00
TEEN O.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: INHALATION
T. BODY - GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

BONE
5.570E+00
5.570E+00
5.570E+00
5.570E+00

BONE
0.000E+00
o.000E+00
o.OOOE+00
o.000E+00

BONE
0.000E+00
o.000E+00
o.000E+00
0.000E+00

BONE
0.000E+00
o.000E+00
o.OOOE+00
0.000E+00

BONE
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

BONE
0.000E+00
o.000E+00
0.OOOE+00
o.000E+00

-BONE
O.000E+00
0.000E+00
0.000E+00

LIVER
5.570E+00
5.570E+00
5.570E+00
5.570E+00

LIVER
0.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

LIVER
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
5.570E+00
5.570E+00
5.570E+00
5.570E+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
O.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

KIDNEY
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.000E+00
0.000E+00
O.OOOE+00

THYROID
5.570E+00
5.570E+00
5.570E+00
5.570E+00

THYROID
0.OOOE+00
0.000E+00
0.0OOE+00
0.0OOE+00

THYROID
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
o.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.000E+00
0.OOOE+00
0.000E+00

THYROID
O.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.000E+00

LUNG SKIN
0.000E+00 0.000E+00
0.OOOE+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00

-LUNG SKIN
0.000E+00 0.000E+00
0.000E+00 .0.OOOE+00
0.000E+00 0.OOOE+00
0.000E+00 0.000E+00--;-

LUNG SKIN
0.OOOE+00 0.000E+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00

LUNG - SKIN
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00
0.000E+00 0.OOOE+00

LUNG
6.03OE+00
6.030E+00
6.030E+00
6.030E+00

SKIN
3.960E+01
3.960E+01
3.960E+01
3.960E+01

-LUNG

'0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

* LUNG
0.000E+00
0.000E+00
0.OOOE+00

SKIN
'0.OOOE+00
10.000E+00
0.000E+00
0.OOOE+00

- SKIN
0.OOOE+00
0.OOOE+00
O.OOOE+00

0.000E+00 0.000E+00 0.OOOE+00- 0.000E+00 0.OOOE+00 0.OOOE+00

OV0112oo4 B411l7 Rcv. 12



I I

Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: XE133

PATHWAY: PLUMB
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 6.520E+00 6.520E+00 6.520B+00 6.520E+00 6.520E+00 6.520E+00 6.860E+00 1.840E+01
TEEN 6.520E+00 6.520E+00 6. 520E+00 6.520E+00 6.520E+00 6.520E+00 6.860E+00 1.840E+01
CHILD 6.520E+00 6.520E+00 6.520E+00 6.520E+00 6.520E+00 6.520B+00 6.860B+00 1.840E+01
INFANT 6.520E+00 6.520B+00 6.520Z+00 6.520E+00 6.520B+00 6.520B+00 6.860B+00 1.840E+01

PATHWAY: GROUND
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.OOOE+00 0.000B+00 0.0005+00 0.OOOE+00 0.0005+00 0.0005+00 0.000B+00 0.000B+00
TEEN O.0005+00 0.000B+00 0.0005+00 0.OOOE+00 0.OOOE+00 0.000B+00 0.000E+00 o.OOs+00
CHILD 0.OOOE+00 0.OOOE+00 0.000E+00 0.000B+00 0.000B+00 0.000B+00 0.000B+00 0.000B+00
INFANT 0.0005+00 0.0005+00 0.000B+00 0.OOOE+00 0.OOOE+00 0.000B+00 0.000B+00 0.0005+00

PATHWAY: VEGETABLE
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.000B+00 0.OOOE+00 0.OOOE+00 0.000B+00 0.OOOE+00 0.000B+00 0.000B+00 O.OOOE+00
TEEN 0.000B+00 0.0005+00 0.0005+00 0.000B+00 0.0005+00 0.000B+00 0.000B+00 0.000B+00
CHILD 0.000B+00 0.OOOE+00 0.000B+00 0.OOOE+00 0.000B+00 0.000B+00 0.000B+00 0.OOOE+00
INFANT 0.000B+00 0.000B+00 o.ooo0+00 0.000B+00 0.000B+00 0.000B+00 0.000E+00 0.0005+00

PATHWAY: MEAT
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.000B+00 0.0005+00 0.000B+00 0.0005+00 0.000B+00 0.0005+00 o.000E+00 0.000B+00
TEEN 0.000B+00 0.0005+00 0.000E+00 0.0005+00 0.0005+00 0.OOOE+00 0.000B+00 0.0005+00
CHILD 0.000B+00 0.000B+00 0.0005+00 0.OOOE+00 0.OOOE+00 0.000B+00 0.000E+00 0.000B+00
INFANT 0.0005+00 0.0005+00 0.OOOE+00 0.000B+00 0.000B+00 0.0005+00 0.ooo0+00 0.0005+00

PATHWAY: COW MILK
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.OOOE+00 0.0005+00 0.0005+00 0.000B+00 0.000B+00 O.0005+00 0.0005+00 0.000B+00
TEEN 0.0005+00 0.0005+00 0.OOOE+00 0.000B+00 0.OOOE+00 0.0005+00 0.000B+00 0.000B+00
CHILD 0.0005+00 0.000B+00 0.OOOE+00 0.000E+00 0.000B+00 0.0005+00 0.0005+00 0.OOOE+00
INFANT 0.0005+00 0.000B+00 0.000B+00 0.0005+00 0.000B+00 0.0005+00 0.0005+00 0.0005+00

PATHWAY: GOAT MILK
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.0005+00 0.000B+00 0.OOOE+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.000B+00
TEEN 0.0005+00 0.000B+00 0.000B+00 0.0005+00 0.0005+00 o.ooo0+00 0.0005+00 0.000B+00
CHILD 0.0005+00 0.000B+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.000B+00
INFANT 0.000B+00 0.OOOE+00 0.OOOE+00 0.0005+00 0.0005+00 0.000Bo0 0.0005+00 0.000B+00

PATHWAY: INHALATION
T. BODY GI BONB LIVER KIDNEY THYROID LUNG SKIN

ADULT 0.0005+00 0.0005+00 0.0005+00 0.000B+00 O.000B+00 0.0005+00 0.0005+00 0.0005+00
TEEN 0.0005+00 0.0005+00 0.0005+00 0.000B+00 O.0005+00 0.OOOE+00 0.0005+00 0.OOOE+00
CHILD 0.0005+00 0.0005+00 0.000B+00 0.OOOE+00 0.0005+00 0.000B+00 0.0005+00 0.000B+00
INFANT 0.0005+00 0.OOOE+00 0.000B+00 0.OOOE+00 0.0005+00 0.000B+00 0.0005+00 0.000B+00

01/01/2004 B4. IIS Rev. 12



Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: XE135M

PATHWAY: PLUME
T. BODY

ADULT 6.920E+01
TEEN 6.920E+01
CHILD 6.920E+01
INFANT 6.920E+01

* GI
6.920E+01
6.920E+01
6.920E+01
6.920E+01

BONE
6.920E+01
6.920E+01
6.920E+01
6.920E+01

LIVER KIDNEY
6.920E+01 6.920E+01
6.920E+01 6.920E+01
6.920E+01 6.920E+01
6.920E+01 6.920E+01

THYROID
6.920E+01
6.920E+01
6.920E+01
6.920E+01

LUNG SKIN
6.950E+01 1.050E+02
6.950E+01 1.050E+02-
6.950E+01 1.050E+02
6.950E+01 1.050E+02

PATHWAY: GROUND
T. BODY

ADULT 0.000E+00
TEEN 0.OOOE+00
CHILD -0.OOOE+00
INFANT 0.000E+00

GI
o.000E+00
0.000E+00
o.000E+00
o.000E+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

THYROID
0.000E+00
0.OOOE+00
0.000E+00
0.000E+00

LUNG
0.OOOE+00
*0.OOOE+00
0.000E+00
0.000E+00

* SKIN
0.00OE+00
0.OOOE+00
0.000E+00
0.OOOE+00

PATHWAY: VEGETABLE
-T. BODY GI

ADULT -0;000E+00 0.000E+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00-0.OOOE+00
INFANT 0.000E+00-0.000E+00

-BONE
0.000E+00
0.000E+00
0.000E+00
0.000E+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

THYROID
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

LUNG ' SKIN
0.OOOE+00 0.000E+00'
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00'
0.OOOE+00 0.000E+00

PATHWAY: MEAT
T. BODY GI BONE

ADULT -0.000E+00 0.000E+00 0.000E+00
TEEN 0.OOOE+00-0.OOOE+00 0.OOOE+00
CHILD -0.OOOE+00 0.000E+00'0.OOOE+00
INFANT 0.OOOE+00 O.OOOE+00 0.OOOE+00

LIVER KIDNEY
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00

THYROID
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

LUNG *. SKIN
O.OOOE+00 0.000E+00
0.000E+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.000E+00 0.OOOE+00

PATHWAY: COW MILK
I-T. BODY - GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.OOOE+00 0.000E+00
INFANT 0.000E+00 0.OOOE+00

BONE
0.000E+00
0.OOOE+00
0.OOOE+00
o.000E+00

LIVER
0.OOOE+00
0.0OOE+00
0.000E+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.O0OE+00
0.000E+00
0.OOOE+00

THYROID
0.OOOE+00
o.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00

SKIN
0.00OE+00 '
0.00OE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE

ADULT 0.OOOE+00 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00 0.000E+00
CHILD -0.000E+00 0.000E+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00 0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY THYROID
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.000E+00
0.OOOE+00 -
0.000E+00
0.OOOE+00

SKIN
0.000E+00
0.OOOE+00
0.000E+00
0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN '0.000E+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE 'LIVER KIDNEY
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00 0.000E+00
0.OOOE+00 0.OOOE+00 0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: XE135
J

PATHWAY: PLUME
T. BODY

ADULT 4.020E+01
TEEN 4.020E+01
CHILD 4.020E+01
INFANT 4.020E+01

PATHWAY: GROUND
T. BODY

ADULT O.OOOE+00
TEEN O.OOOE+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
4.020E+01
4.020E+01
4.020E+01
4.020E+01

GI
o.OOOE+00
o.OOOE+00
o.OOOE+00
o.OOOE+00

BONE
4.020E+01
4.020E+01
4.020E+01
4.020E+01

BONE
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

BONE
0.000E+00
0.000E+00
0.000E+00
0.000E+00

LIVER
4.020E+01
4.020E+01
4.020E+01
4.020E+01

LIVER
0.000E+00
0.000E+00
O.OOOE+00
o.000E+00

LIVER
0.OOOE+00
0.000E+00
0.OOOE+00
o0.00E+00

KIDNEY
4.020E+01
4.020E+01
4.020E+01
4.020E+01

KIDNEY
0.000E+00
0.000E+00
0.000E+00
0.OOOE+00

KIDNEY
0.000E+00
0.000E+00
0.OOOE+00
O.OOOE+00

THYROID
4.020E+01
4.020B+01
4.020E+01
4.020E+01

THYROID
o.OOOE+00
0.000E+00
o.000E+00
o.OOOE+00

THYROID
o.OOOE+00
o.OOOE+00
o.000E+00
0.OOOE+00

LUNG
4.090E+01
4.090E+01
4.090E+01
4.090E+01

LUNG
0.000E+00
0.OOOE+00
0.OOOE+00
0.000E+00

LUNG
0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
1.060E+02
1.060E+02
1.060E+02
1.060E+02

SKIN
o.OOOE+00
o.OOOE+00
o.000E+00
0.000E+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.000E+00 0.OOOE+00
CHILD. 0.OOOE+00 0.000E+00
INFANT 0.OOOE+00 O.000E+00

PATHWAY: MEAT
T. BODY

ADULT 0.OOOE+00
TEEN 0.000E+00
CHILD 0.OOOE+00
INFANT 0.000E+00

GI
O.OOOE+00
a. OOOE+00
0. OOOE+00
0. OOOE+00

BONE
0.OOOE+00
o .OOOE+g00

0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

KIDNEY THYROID LUNG SKIN
0.000E+00-0.000E+00-0.000E+00 0.OOOE+00
O.OOOE+O0
0.000E+00
0.000E+00

o . 00E+00
0.OOOE+O0
0.OOOE+00

O.OOOE+00
O.OOOE+00
0.OOOE+00

o . 00E+00
o .OOOE+00
o *OUOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.OOOE+00 0.OOOE+00

BONE
o.OOOE+00
o.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00

KIDNEY
O.OOOE+O0
0.OOOE+00
O.OOOE+O0
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
0.OOOE+00
o.OOOE+00

LUNG
O.OOOE+00
O.OOOE+00
0.00BE+00
O.OOOE+00

SKIN
o.OOOE+00
o.OOOE+00
o.OOOE+00
o.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.000E+00 O.000E+00
TEEN 0.OOOE+00 0.000E+00
CHILD O.00E+00 0.000E+00
INFANT 0.000E+00 O.000E+00

BONE LIVER
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00
0.000E+OO 0.OOOE+00
O.OOOE+00 0.OOOE+00

KIDNEY THYROID
0.000E+00 0.000E+00
O.000E+00 0.OOOE+00
O.00OE+00 0.000E+00
0.OOOE+00 O.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00

SKIN
o.OOOE+00
o.OOOE+00
O.000E+00
0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT O.000E+00 O.000E+00
TEEN 0.OO0E+00 O.000E+00
CHILD 0.000E+00 0.OOOE+00
INFANT 0.000B+00 0.000E+00

BONE LIVER
0.OOOE+00 O.OOOE+00
0.OOOE+00 O.OOOE+00
0.OOOE+00 O.OOOE+00
0.OOOE+00 0.OOOE+00

KIDNEY
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

THYROID
0.OOOE+00
0.00OE+00
0.000E+00
0.OOOE+00

LUNG
0.000E+00
0.000E+00
0.000E+00
0.000E+00

SKIN
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: 'XE137

PATHWAY: PLUME
'T. BODY GI

ADULT 3.150E+01 3.150E+01
TEEN 3.150E+01 3.150E+01
CHILD 3.150E+01 3.150E+01
INFANT 3.150E+01 3.lSOE+01

PATHWAY: GROUND
T. BODY 'GI

ADULT O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.0OOE+00
CHILD O.OOOE+00 O.0OOE+00
INFANT O.OOOE+00 O.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT -O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 0.000E+00
CHILD O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 0.000E+00

BONE 'LIVER
3.150E+01 3.150E+01
3.150E+01 3.150E+01
3.150E+01 3.150E+01
3.150E+01 3;150E+01

'BONE LIVER
O.OOOE+00 0.000E+00
O.OOOE+00 0.000E+00
0.000E+00 O.OOOE+00
O.OOOE+00 0.000E+00

'BONE LIVER
O.OOOE+00 O.OOOE+00
O.OOOE+00'0 000E+00
0.000E+00'0.000E+00
0.OOOE+00 O.OOOE+00

KIDNEY THYROID LUNG
3.150E+01 3.150E+01 3.540E+01
3.150E+01 3.150E+01-3.540E+01
3.150E+01-3.150E+01 3.540E+01

SKIN
4.240E+02'-
4.240E+02
4.240E+02 '

3.150E+01 3.150E+01 3.540E+01 4.240E+02

KIDNEY
O.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
O.OOOE+00
0.000E+00
0.000E+00

THYROID
O.OOOE+00
O.OOOE+00
o.OOOE+00
0.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

'LUNG SKIN
0.000E+00 0.000E+00
0.000E+00 0.OOOE+00
'0.OOOE+00 0.OOOE+00
0.OOOE+00 O.'OOOE+00

LUNG '
o.OOOE+00
o.OOOE+00
o.OOOE+00
o.OOOE+00

SKIN
0.OOOE+00O
0.OOOE+00
0.OOOE.00O
0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 0.OOOE+00
TEEN. 0.000E+00
CHILD 0.000E+00
INFANT 0.O0OE+00

I GI
0.OOOE+00
0.OOOE+00
O.,OOOE+00
0.000E+00

BONE
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.000E+00

'LIVER
0.OOOE+00
O.OOOE+00
0.000E+00
0.000E+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

THYROID LUNG SKIN
0.000E+00 0.000E+00 0.OOOE+00--'
0.000E+00 0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00'0.'OOOE+00 '
O.OOOE+00 0.OOOE+00 O.000E+00 '

PATHWAY: COW MILK
'T. BODY GI

ADULT 0.OOOE+00-0.OOOE+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.000E+00 0.OOOE+00

BONE 'LIVER
0.000E+00 0.OOOE+00
0.00OE+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

KIDNEY
o.000E+00
O.OOOE+00
o.000E+00
0.000E+00

THYROID - LUNG ' - SKIN
0.OOOE+00 0.00OE+00 0.OOOE+00' '
0.000E+00 0.OOOE+00 0.000E+00
0.OOOE+00 0.000E+00 0.OOOE+00'
0.000E+00 0.000E+00 0.000E+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN ' 0.OOOE+00 0.OOOE+00
CHILD O.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE 'LIVER
0.OOOE+00 O.OOOE+00
0.000E+00 0.000E+00
0.OOOE+00 0.000E+00
0.000E+00'0.000E+00

KIDNEY THYROID
0.OOOE+00 0.000E+00

I . .' . .-- -7 -

'LUNG ; SKIN
0.00OE+00 0.OOOE+00 '

O.OOOE+00OO.OOOE+00 O.OOOE+00 O.OOOE+00 '
0.OOOE+00 O.OOOE+00 0.000E+00 O.O00E+00O,'
0.OOOE3+00 O.OOOE+OO O.OOOE+00 O.OOOE+O0

PATHWAY: INHALATION
T. BODY ' GI 'BONE LIVER

ADULT 0.000E+00 O.OOOE+00,0.OOOE+00 0.000E+00
TEEN 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00 O.000E+00 0.000E+00
INFANT 0.000E+00 O.OOOE+00 O.OOOE+00 0.000E+00

KIDNEY
O.OOOE+00
O.OOOE+O0
O.OOOE+00
O.OOOE+O0

THYROID LUNG SKIN
O.OOOE+00 0.000E+00 O.OOOE+00
O.000E+00 0.OOOE+00 .OOOE+00 -
O.OOOE+00 0.000E+00 O.OOOE+00
O.000E+00 0.000E+00 O.OOOE+00 -
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: XE138
J

PATHWAY: PLUME
T. BODY

ADULT 1.960E+02
GI BONE

1.960E+02 1.960E+02
TEEN
CHILD
INFANT

1. 960E+02
1.960E+02
1.960E+02

1.960E+02
1.960E+02
1. 960E+02

1.960E+02
1.960E+02
1.960E+02

LIVER
1.960E+02
1.960E+02
1.960E+02
1.960Z+02

KIDNEY THYROID
1.960E+02 1.960E+02
1.960E+02 1.960E+02
1.960E+02 1.960E+02
1.960E+02 1.960E+02

LUNG
1.980E+02
1.980E+02
1.980E+02
1.980E+02

SKIN
3.580E+02
3.580E+02
3.580E+02
3.580E+02

PATHWAY: GROUND
T. BODY

ADULT 0.OOOE+00
TEEN 0.000E+00
CHILD 0.000E+00
INFANT 0.000E+00

GI
0.000E+00
0.000E+00
O.000E+00
0.000E+00

BONE
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LIVER
O.OOOE+0O
O.OOOE+0O
O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+O0
0.OOOE+00
O.OOOE+00
O.OOOE+O0

THYROID
0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
O.OOOE+0O
O.OOOE+0O
O.OOOE+0O
O .OOOE+0O

SKIN
O. OOOE+00
O.OOOE+0O
O.OOOE+OO
0.000E+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 O.OOOE+00
CHILD 0.000E+00 0.000E+00
INFANT O.OOOE+00 0.000E+00

PATHWAY: MEAT
T. BODY GI

ADULT O.000E+0 0.0OOOE+00
TEEN O.000E+00 0.000E+00
CHILD 0.OOOE+00 0.000E+00
INFANT 0.000E+00 0.000E+00

PATHWAY: COW MILK
.,T. BODY GI

ADULT 0.OOOE+00 0.000E+00
TEEN 0.000E+00 0.OOOE+00
CHILD 0.000E+00 0.000E+00
INFANT O.OOOE+00 0.000E+00

PATHWAY: GOAT MILK
*IT. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.OOOE+00
INFANT O.000E+00 0.OOOE+00

BONE
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

BONE
0.000E+00
O.OOOE+00
O.OOOE+00
0.000E+00

BONE
O.OOOE+00O
O.OOOE+0O
O.OOOE+00
O.OOOE+00

BONE
0. OOOE+00
O. OOOE+00
O . OOOE+00
O.OOOE+00

LIVER
O.OOOE+00
O.OOOE+00
O.OOOZ+00
O.OOOE+00

LIVER
O.OOOE+00
O.OOOE+00
O.OOOZ+00
O.OOOE+00

LIVER
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LIVER
O.OOOE+00
0.000E+00
O.OOOE+00
O.OOOE+00

KIDNEY THYROID LUNG
O.OOOE+00 O.OOOE+0O O.OOOE+00
0.OOOE+OO .OOOE+00 0.OOOE+00
0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00

SKIN
O. OOOE+0O
O.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0. OOOE+00

KIDNEY
O. OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+00
O.000E+00
0.000E+00
o.000E+00

THYROID
0.000E+00
0.OOOE+00
0.000E+00
O.000E+00

THYROID
O.OOOE+00
O.OOOE+00
O. OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG
O.000E+00
0.000E+00
0.000E+00
0.000E+00

LUNG
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG
O. OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

SKIN
O. OOOE+00
O. OOOE+00
0. 00O+00
O. OOOE+00

SKIN
O. OOOE+00
O.OOOE+00
O. OOOE+00
O.OOOE+00

J

SKIN
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

PATHWAY: INHALATION
T. BODY GI BONE LIVER

ADULT 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00 0-.OOOE+00 0.000E+00
CHILD 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00
INFANT 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.000E+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000E+00

SKIN
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOZ+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: CR51

PATHWAY: PLUME
T. BODY GI

ADULT 0.000E+00 0.000E+00
TEEN 0.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00
INFANT 0.000E+00 0.000E+00

* BONE
0.000E+00
0.000E+00
0.000E+00
0.000E+00

BONE
1.430E+05
1.430E+05
1.430E+05
1.430E+05

LIVER
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

LIVER
1.430E+05
1.430E+05
1.430E+05
1.430E+05

KIDNEY
0.000E+00
0.OOOE+00
0.000E+00
0.000E+00

KIDNEY
1.430E+05
1.430E+05
1.430E+05
1.430E+05

THYROID
0.000E+00
0.OOOE+00
0.000E+00
0.OOOE+00

THYROID
1.430E+05
1.430E+05
1.430E+05
1.430E+05

LUNG SKIN
0.OOOE+00 0.000E+00-
0.OOOE+00 0.OOOE+00
0.OOOE+00 O.00OE+00
0.OOOE+00 O.OOOE+00'

LUNG SKIN
1.430E+05 1.690E+05':
1.430E+05 1.690E+05'
1.430E+05 1.690E+05
1.430E+05 1.690E+05

PATHWAY: GROUND
T. BODY

ADULT 1.430E+05
TEEN 1.430E+05
CHILD 1.430E+05
INFANT 1.430E+05

+ GI
1.430E+05
1.430E+05
1.43OE+05
1.430E+05

PATHWAY: VEGETABLE
I T. BODY GI

ADULT 1.390E+03 3.500E+05
TEEN 1.850E+03 3.100E+05
CHILD *3.510E+03 1.860E+05
INFANT 0.OOOE+00 0.OOOE+00

BONE
0.OOOE+00
0.000E+00
0.000E+00
0.OOOE+00

- LIVER
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

KIDNEY THYROID
3.060E+02 B.310E+02
4.050E+02 1.030E+03
5.320E+02 1.950E+03
0.000E+00 0.OOOE+00

LUNG SKIN
.1.840E+03 0.OOOE+00
2.640E+03 O.000E+00
3.560E+03'0.OOOE+00
0.000E+00 '0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 1.910E+02
TEEN' 1'.530E+02
CHILD 2.380E+02
INFANT 0.000E+00

GI
4.810E+04
2.570E+04
1.260E+04
0.000E+00

* BONE
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00

KIDNEY THYROID LUNG
4.210E+01 1.140E+02 2.540E+02
3.350E+01 8.490E+01 2.180E+02
3.610E+01 1.320E+02 2.420E+02
0.OOOE+00 0.OOOE+00 0.OOOE+00

SKIN
0.000E+00
0.OOOE+00"
0.000E+00 -

0.OOOE+00.
0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00

PATHWAY: COW MILK
T. BODY GI

ADULT -7.740E+02 1.950E+05
TEEN 1.350E+03 2.270E+05
CHILD 2.760E+03 1.460E+05
INFANT 4.370E+03 1.270E+05

I BONE LIVER
0.000E+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

KIDNEY
1.700E+02
2.960E+02
4.180E+02
6.220E+02

THYROID
4.620E+02
7.510E+02
1.530E+03
2.850E+03

LUNG
1.03OE+03
1.930E+03
2.790E+03
5.540E+03

SKIN
0.OOOE+00'
0.OOOE+00
O.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 9.280E+01 2.330E+04
TEEN 1.620E+02 2.720E+04
CHILD 3.310E+02 1.750E+04
INFANT 5.240E+02 1.530E+04

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

KIDNEY THYROID 'LUNG
2.050E+01 5.550E+01 1.230E+02
3.550E+01 9.010E+01 2.310E+02
5.020E+01 1.840E+02 3.350E+02
7.470E+01 3.420E+02 6.650E+02

SKIN
0.OOOE+00
'0.OOOE+00
0.OOOE+00
'0.000E+00

PATHWAY: INHALATION
T. BODY ' GI

ADULT 3.170E+00 1.050E+02
TEEN 4.290E+00 9.510E+01
CHILD 4.890E+00 3.440E+01
INFANT 2.840E+00 1.130E+01

*BONE LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 '0.OOOE+00
O.OOOE+00 0:000E+00
0.OOOE+00 0.OOOE+00

KIDNEY THYROID
7.230E-01'1.890E+00
9.740E-01 2.380E+00
7.710E-01 2.710E+00
4.190E-01 1.820E+00

LUNG
4.560E+02
6.640E+02
5.380E+02
4.070E+02

SKIN
.0.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: MN54

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+Oo 0.0ook+oo o.oooE+00 O.OOOE+00
TEEN O.OOOE+00 O.OO0E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 0.OOE+00
CHILD O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.0OOE+00 O.OOOE+00 O.OOOE+00 0.ooOE+00
INFANT O.OOOE+00 0.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: GROUND
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.960E+07
TEEN 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.960E+07
CHILD 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.960E+07
INFANT 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.230E+07 4.960E+07

PATHWAY: VEGETABLE
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 1.770E+06 2.840E+07 O.OOOE+00 9.270E+06 2.760E+06 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 2.670E+06 2.760E+07 O.OOOE+00 1.350E+07 4.010E+06 O.OOOE+OO O.OOOE+00 O.OOOE+00
CHILD 5.240E+06 1.650E+07 O.OOE+00 1.970E+07 5.520E+06 O.0OOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 0.000E+00 O.OOOE+00 O.OOOE+00 O.0OOE+00 0.000B+00 O.OoE+00

PATHWAY: MEAT
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 4.230E+04 6.790E+05 O.OOOE+00 2.220E+05 6.600B+04 O.0OOE+00 O;OOOE+00 O.OOOE+00
TEEN 3.350E+04 3.470E+05 O.OOE+00 1.690E+05 5.040E+04 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD 5.150E+04 1.620E+05 O.OOOE+00 1.930E+OS 5.420E+04 O.OOE+00 O.OOOE+00 O.OOOE+00
INFANT 0.000E+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOE+00

PATHWAY: COW MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT- 3.880E+04 6.220E+05 O.OOE+00 2.030E+05 6.050E+04 0.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 6.710E+04 6.940E+05 O.OOOE+00 3.380E+05 1.010E+05 O.OOOE+00 O.OOE+00 O.OOOE+00
CHILD 1.350E+05 4.250E+05 O.OOOE+00 5.060E+05 1.420E+05 O.OOOE+00 O.OOOE+00 o.oooE+00
INFANT 2.130E+05 3.460E+05 O.OOOE+00 9.420E+05 2.090E+05 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 4.650E+03 7.470E+04 O.OOOE+00 2.440E+04 7.250E+03 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 8.050E+03 8.330E+04 O.OOE+00 4.060E+04 1.210E+04 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD 1.620E+04 5.100E+04 O.OOOE+00 6.080E+04 1.700E+04 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT 2.560E+04 4.150E+04 O.OOOE+00 1.130E+05 2.500E+04 O.0OOE+00 O.0OOE+00 O.OOOE+00

PATHWAY: INHALATION
'T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 2.0OOE+02 2.450E+03 O.OOOE+00 1.260E+03 3.120E+02 O.OOOE+00 4.440E+04 O.OOOE+00
TEEN 2.660E+02 2.120E+03 0.000E+00 1.620E+03 4.030E+02 0.000E+00 6.290E+04 O.OO0E+00
CHILD 3.010E+02 7.260E+02 O.OOOE+00 1.360E+03 3.180E+02 0.000E+00 5.000E+04 O.OO0E+00
INFANT 1.580E+02 2.240E+02 O.OOOE+00 8.030E+02 1.580E+02 0.000E+00 3.170E+04 O.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: FE59

PATHWAY: PLUME
'T. BODY

ADULT. 0.000E+00
TEEN' 0.000E+00
CHILD 0.000E+00
INFANT 0.OOOE+00

GI
0.000E+00
0.000E+00
0.000E+00
0.000E+00

-BONE LIVER KIDNEY
0.000E+00 0.00OE+00 O.00OE+00
0.000E+00 0.000E+00 0.00OE+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.OOOE+00 0.000E+00

THYROID LUNG - ' SKIN
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00-'

PATHWAY: GROUND
T. BODY

ADULT 8.340E+06
TEEN 8.340E+06
CHILD 8.340E+06
INFANT 8.340E+06

GI
8.340E+06
8.340E+06
8.340E+06
8.340E+06

BONE LIVER
8.340E+06 8.340E+06
8.340E+06 8.340E+06
8.340E+06 8.340E+06
8.340E+06 8.340E+06

KIDNEY THYROID
8.340E+06 8.340E+06
8.340E+06 8.340E+06
8.340E+06 8.340E+06
8.340E+06 8.340E+06

LUNG '
8.340E+06
8.340E+06
8.34OE+06
8.340E+06

SKIN
9.800E+06
9.800E+06
9.800E+06
9.;00E+06

PATHWAY: VEGETABLE
T. BODY ''GI

ADULT 3.360E+06-2.920E+07
TEEN 4.780E+06 2.930E+07
CHILD 9.470E+06 1.980E+07
INFANT 0.OOOE+00 0.OOOE+00

BONE
3.730E+06
5.300E+06
1.170E+07
0.000E+00

LIVER
8.760E+06
1.240E+07
1.900E+07
0.000E+00

KIDNEY
0.00OE+00
0.000E+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.000E+00
0.OOOE+00
0.000E+00

'LUNG
2.450E+06
3.900E+06
5.510E+06
0.00OE+00

SKIN
0.000E+00
0.000E+00' -
0.000E+00
0.000E+00'

PATHWAY: MEAT
T. BODY

ADULT 6.220E+06
TEEN 4.970E+06
CHILD -7.880E+06
INFANT 0.00OE+00

GI ' BONE 'LIVER KIDNEY THYROID LUNG ' ' SKIN
5.410E+07 6.900E+06 1.620E+07 0.000E+00 0.000E+00,4.530E+06 0.000E+00 -
3.040E+07 5.510E+06-1.290E+07-0.000E+00 0.000E+00 4.060E+06 '0.OOOE+00
1.650E+07 9.780E+06 1.580E+07 0.OOOE+00-0.000E+00 4.590E+06 0.000E+00''
0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00''

PATHWAY: COW MILK
T. BODY - GI BONE LIVER

ADULT 6.950E+05 6.040E+06 7.710E+051.810E+06
TEEN 1.210E+06 7.430E+06l1.350E+06 3.140E+06
CHILD 2.520E+06 5.260E+06 3.120E+06 5.OSOE+06
INFANT 4.010E+06 4.860E+06 5.830E+06-1.020E+07

KIDNEY
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG SKIN
5.070E+05 0.000E+00'
9.910E+05 0.OOOE+00
1.460E+06 0.OOOE+00 '
3.010E+06 0.OOOE+00

PATHWAY: GOAT MILK
,T. BODY

ADULT 9.040E+03 7.1
TEEN' 1.580E+04 9.1
CHILD 3.270E+04 6.1
INFANT 5.220E+04 6.'

GI
360E+04
560E+04
340E+04
320E+04

- BONE LIVER
l1.000E+04 2.360E+04
l1.750E+04 4.090E+04
4.060E+04 6.570E+04
7.580E+04 l.320E+05

KIDNEY THYROID
0.000E+00 0.OOOE+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 O.OOOE+00

LUNG '' SKIN
6.590E+03 0.000E+00-
1.290E+04 0.OOOE+00'
1.900E+04 0.OOOE+00
3.910E+04 0.OOOE+00

PATHWAY: INHALATION
I T. BODY GI

ADULT 3.350E+02 5.960E+03
TEEN 4.540E+02 5.660E+03
CHILD -5.290E+02 2.240E+03
INFANT 3.OOOE+02 7.860E+02

'' BONE 'LIVER KIDNEY THYROID
3.730E+02:8.800E+02 0.000E+00 0.000E+00
5.050E+02 1.'170E+03 0.OOOE+00 0.OOOE+00
6.560E+02 1.060E+03 0.000E+00 0.000E+00
4.300E+02-7.460E+02 0.000E+00 0.000E+00

LUNG '; SKIN
3.220E+04 0.000E+00'' '
4.840E+04 0.000E+00'
4.020E+04 0.000E+00
3.220E+04 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: C058

PATHWAY: PLUME
T. BODY

ADULT 0.OOOE+00
TEEN 0.000E+00
CHILD 0.OOOE+00
INFANT 0.000E+00

PATHWAY: GROUND
T. BODY

ADULT 1.160E+07
TEEN 1.160E+07
CHILD 1.160E+07
INFANT 1.160E+07

PATHWAY: VEGETAB
T. BODY

ADULT 2.020E+06
TEEN 2.950B+06

GI BONE
0.000E+00 0.000E+00
0.000B+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.000E+00

LIVER
0.000E+00
0.OOOE+00
0.00BE+00
0.OOOE+00

LIVER
1.160E+07
1.160E+07
1.160E+07
1.160E+07

GI
l. 160E+07
l. 160E+07
l. 160E+07
1. 160E+07

BONE
1.160E+07
1.160E+07
1.160E+07
1.160E+07

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
1. 160E+07
1.160E+07
1.160E+07
1.160E+07

KIDNEY
0.00OE+00
0.0OOE+00
0.OOOE+00
0.00OE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
1.160E+07
1.160E+07
1.160E+07
1.160E+07

THYROID
0.OOOE+00
0.000B+00
0.000B+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.00BE+00

LUNG
1.160E+07
1.160E+07
1.160E+07
1.160E+07

LUNG
0.00BE+00
0. 000B+00
0.OOOE+00
0.00BE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
-1.360E+07
1.360E+07
1.360E+07
1.360E+07

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

GI BONE -LIVER
1.830E+07 0.000E+00- 9.020E+05
1.760E+07 0.000E+00-1.280E+06

CHILD 5.780E+06 1.100E+07 0.OOOE+00-1.890E+06
INFANT 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00

PATHWAY: MEAT
T. BODY

ADULT 1.030E+06
TEEN 8.160E+05
CHILD 1.270E+06
INFANT 0.OOOE+00

GI
9.300E+06
4.880E+06
2.410E+06
0.OOOE+00

BONE LIVER
0.OOOE+00 4.590E+05
0.OOOE+00
0.OOOE+00
0.OOOE+00

3.540E+05
4.130E+05
0.00OE+00

KIDNEY
0.0OOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

THYROID LUNG
0.000B+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: COW MILK
- T. BODY GI

ADULT 2.660E+05 2.410E+06
TEEN 4.610E+05 2.750E+06
CHILD 9.350E+05 1.780E+06
INFANT 1.520E+06 1.520E+06

BONE
0.OOOE+00
0.OOOE+00
0. OOOE+00
0. OOOE+00

BONE
0.OOO+00
0. OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
1.190E+05
2.OOOE+05
3.050E+05
6. 110E+05

LIVER
1.420E+04
2.400E+04
3.660E+04
7.330E+04

KIDNEY
0.OOOE+00
0.OOOE+00
0.00OE+00
0.00OE+00

KIDNEY
O.OOOE+00
0.00OE+00
0.00OE+00

THYROID LUNG
0.OOOE+00 0.OOOE+00
0.OOOE+0 0.OOOE+00

.SKIN
0.OOOE+00
0.OOOE+00

J
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00

PATHWAY: GOAT MILK
.T. BODY GI

ADULT' 3.190E+04 2.890E+05
TEEN - 5.530E+04 3.310E+05
CHILD. 1.120E+05 2.140E+05
INFANT 1.830E+05 1.830E+05

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.000B+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+000.OOOE+00 0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT 6.570E+01 3.370E+03
TEEN 8.800E+01 3.020E+03
CHILD 1.000E+02 1.090B+03
INFANT 5.770E+01 3.530E+02

BONE
0.OOOE+00
0.000E+00
0.000B+00
0.OOOE+00

LIVER
5.020E+01
6.570E+01
5.620E+01
3.870E+01

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
2.94OE+04
4.260E+04
3.510E+04
2.460E+04

SKIN
0.00OE+00
0.00OE+00
0.OOOE+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: C060

PATHWAY: PLUME
- T. BODY * GI

ADULT O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00
CHILD -0.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00

BONE LIVER
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.000E+00
0.0 OOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

SKIN
O.OOOE+00
0.OOOE+00
O.OOOE+00
O.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 6.580E+08
TEEN' 6.580E+08
CHILD 6.580E+08
INFANT 6.580E+08

I GI
6.580E+08
6.580E+08
6.580E+08
6.580E+08

BONE LIVER
6.580E+08 6.580E+08
6.580E+08 6.580E+08
6.580E+08 6.580E+08
6.580E+08 6.'580E+08

KIDNEY
6.580E+08
6.580E+08
6.580E+08
6.580E+08

THYROID
6.580E+08
6.580E+08
6.580E+08
6.580E+08

LUNG
6.58OE+08
6.58OE+08
6.580E+08
6.58OE+08

' SKIN
7.740E+08
7.740E+08'
7.740E+08
7.740E+08 ',

PATHWAY: VEGETABLE
T. BODY GI BONE 'LIVER

ADULT' l.llOE+07 9.420E+07 0.000E+00,5.020E+06
TEEN 1.680E+07 9.720E+07 0.OOOE+00,7.460E+06
CHILD 3.350E+07 6.290E+07 O.OOOE+00-1.140E+07
INFANT0.000E+00 O.OOOE+00 O.OOOE+00OO.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O:OOOE+00
O.OOOE+00
O.OOOE+00

LUNG ' SKIN
0.OOOE+00 0.OOOE+00 '
O.OOOE+00 O.OOOE+00 '
O.OOOE+00 O.OOOE+00 -''
O.OOOE+00 O.OOOE+00

PATHWAY: MEAT
"'T.' BODY ' GI BONE LIVER KIDNEY

ADULT 3.980E+06-3.390E+07 0.OOOE+00l1.800E+06 O.OOOE+00
TEEN ; 3.150E+06 1.820E+07 0.OOOE+00-1.400E+06 O.OOOE+00
CHILD 4.900E+06 9.200E+06 0.000E+00 1;.660E+06 O.OOOE+00
INFANT O.OOOE+00O.OOOE+00 O.OOOE+00 O.OOOE+00O.OOOE+00

LUNG '
O.OOOE+00
O.OOOE+00
O.OOOE+OO
'O.OOOE+00

SKIN
O.OOOE+00':;'-
O.OOOE+00
O.OOOE+00
O.OOOE+00

PATHWAY: COW MILK
-'T. BODY ' GI

ADULT 8.680E+05 7.390E+06
TEEN 1.500E+06 8.680E+06
CHILD' 3.050E+06 5.730E+06
INFANT 4.990E+06 5.030E+06

PATHWAY: GOAT MILK
''T' BODY GI

ADULT, l.'040E+05 8.870E+05
TEEN- 1.800E+05 1.040E+06
CHILD 3.660E+05 6.880E+05
INFANT 5.990E+05 6.030E+05

PATHWAY: INHALATION
'T. BODY GI

ADULT 4.690E+02 9.030E+03
TEEN 6.290E+02 8.220E+03
CHILD 7.180E+02 3.050E+03
INFANT,3.730E+02 l.OlOE+03

BONE LIVER KIDNEY
O.OOOE+00 3.930E+05 0.OOOE+00
O.OOOE+00 6.660E+05 O.OOOE+00
O.OOOE+00 1.030E+06 O.OOOE+00
0.OOOE+00 2.110E+06 O.OOOE+00

BONE LIVER KIDNEY
O.OOOE+00 4.720E+04 O.OOOE+00
O.'OOOE+00 8.000E+04 O.OOOE+00
O.-OOOE+00 1.240E+05 O.OOOE+00
O.OOOE+00 2.540E+05 O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG - SKIN
O.OOOE+00 0.OOOE+00'
O.OOOE+00 O.'OOOE+00
0.OOOE+00 O.OOOE+00'
O.OOOE+00 O.OOOE+00

LUNG
0.OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
'O.OOOE+00 '
O.OOOE+00 '-
'O.OOOE+00 -

O.OOOE+00

'BONE 'LIVER
O.OOOE+00 3.650E+02
O.-OOOE+00 4'790E+02
O.OOOE+00 4.160E+02
O.OOOE+00 2;540E+02

KIDNEY
O.OOOE+00
O.OOOE+00
0.OOOE+00
O.OOOE+00

LUNG SKIN
1.890E+05 O.OOOE+00
2.760E+05 0.OOOE+00' -

2.240E+05 O.OOOE+00 '-
1.430E+05 O.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: ZN65

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG

ADULT O.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
TEEN- 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 O.000E+00 O.000E+00 0.000E+00
CHILD 0.000E+00 0.000E+00 0.O0OE+00 O.OOOE+00 0.OOOE+00 0.000E+00 O.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00 0.000E+00 O.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00

d

SKIN
0.000B+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 2.290E+07
TEEN 2.290E+07
CHILD 2.290E+07
INFANT 2.290E+07

GI
2. 290E+07
2.290E+07
2.290E+07
2.290E+07

BONE LIVER
2.290E+07 2.290E+07
2.290E+07 2.290E+07
2.290E+07 2.2908+07
2.290E+07 2.290E+07

KIDNEY
2.290E+07
2.290E+07
2.290E+07
2.290E+07

THYROID
2.290E+07
2.290E+07
2.290E+07
2.290E+07

LUNG
2.290E+07
2. 290E+07
2.290E+07
2.290E+07

SKIN
2.630E+07
2.630E+07
2.630E+07
2.630E+07

PATHWAY: VEGETABLE
T. BODY GI

ADULT 1.7402+07 2.430E+07
TEEN 2.620E+07 2.380B+07
CHILD 5.150E+07 1.450E+07
INFANT 0.000E+00 0.OOOE+00

PATHWAY: MEAT
T. BODY GI

ADULT 1.390E+07 1.940E+07
TEEN 1.100E+07 1.000E+07
CHILD 1.700E+07 4.790E+06
INFANT O.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 5.380E+07 7.490E+07
TEEN 9.300E+07 8.440E+07
CHILD 1.870E+08 5.270E+07
INFANT 2.390E+08 4.380E+08

BONE
1.210E+07
1.620E+07
3.110E+07
0.000E+00

BONE
9.700E+06
6.820E+06
1.020E+07
0.000E+00

BONE
3.740E+07
5.74OE+07
1.130E+08
1.510E+08

BONE
4.490E+06
6. 890E+06
1.350E+07
1.820E+07

BONE
1.030E+03
1.220E+03
1.350E+03
6.120E+02

LIVER
3.860E+07
5.630E+07
8.280E+07
0. 000B+00

LIVER
3.090E+07
2.370E+07
2.730E+07
0.00OE+00

LIVER
1.190E+08
1.990E+08
3.000B+08
5.190E+08

* LIVER
1.430B+07
2.390E+07
3.600E+07
6.23OE+07

LIVER
3.270E+03
4.240E+03
3.590E+03
1.980E+03

KIDNEY THYROID LUNG
2.580E+07 0.000E+00 0.000B+00
3.600E+07 0.000E+00 0.000E+00
5.220E+07 0.OOOE+00 0.OOOE+00
0.000E+00 0.000E+00 0.000E+00

SKIN
0.OOOE+00
0.000E+00
0.000E+00
0. OOOE+00

SKIN
O.000E+00
0 OOOE+00
0.000E+00
0.OOOE+00

KIDNEY
2.060E+07
1.520E+07
1.720E+07
0.OOOE+00

KIDNEY
7.960E+07
1.280E+08
1.890E+08
2.520E+08

KIDNEY
9.550E+06
1.530E+07
2.270B+07
3.020E+07

KIDNEY
2.190E+03
2.740E+03
2.260E+03
1.030E+03

THYROID
0.000E+00
O.OOOE+00
0.000E+00
0.OOOE+00

THYROID
0.000E+00
0.000E+00
0.000E+00
0.000E+00

THYROID
0.000E+00
0.000E+00
0.000B+00
0.000E+00

THYROID
0.00OE+00
0.000B+00
0.OOOE+00
O.OOOE+00

LUNG
0.000B+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.000B+00
0.0O0E+00

LUNG
O0.00E+00
o.OOOE+00
O.000E+00
0.000E+00

LUNG
2.740E+04
3.930E+04
3.160E+04
2.050E+04

SKIN
O.OOOE+00
0.OOOE+00
0.000E+00
0.000B+00

\UJ

PATHWAY: GOAT MILK
-T. BODY GI

ADULT 6.450E+06 8.990E+06
TEEN. 1.120E+07 1.010E+07
CHILD 2.240E+07 6.330E+06
INFANT 2.870E+07 5.260E+07

SKIN
0.OOOE+00
0.000B+00
0.000E+00
0.000E+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: INHALATION
T. BODY GI

ADULT 1.480E+03 1.690E+03
TEEN 1.980E+03 1.480E+03
CHILD 2.230E+03 5.170B+02
INFANT 9.850E+02 1.630E+03
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: SR89

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID 'LUNG

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+OO O.OOOE+O O.OOOE+O 00 .OOOE+OO O.OOOE+OO O.OOOE+OO O.OO0E+0O
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+0O 0.OOOE+00 O.OOOE+00

SKIN
O.OOOE+00
'O. OOOE+00
O.OOOE+00
O. OOOE+00

PATHWAY: GROUND
-'T. BODY GI

ADULT 6.620E+02 6.620E+02
TEEN 6.620E+02 6.620E+02
CHILD 6.620E+02 6.620E+02
INFANT 6.620E+02 6.620E+02

BONE
6.62OE+02
6.620E+02
6.620E+02
6.620E+02

'LIVER
6.620E+02
6.620E+02
6.620E+02
6.620E+02

KIDNEY
6.620E+02
6.620E+02
6.620E+02
6.620E+02

THYROID LUNG : SKIN
6.620E+02 6.620E+02 7.680E+02
6.620E+02 6.620E+02 7.680E+02
6.620E+02 6.620E+02 7.680E+02
6.620E+02 6.620E+02-7.680E+02

PATHWAY: VEGETABLE
T. BODY GI

ADULT 8.770E+06 4.900E+07
TEEN 1.330E+07 5.530E+07
CHILD 3.150E+07 4.270E+07
INFANT O.OOOE+00 0.OOOE+00

BONE
3.060E+08
4.640E+08
1.lOOE+09
O.OOOE+00

LIVER
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+00
0O.OOOE+00
0.OOOE+00
O.OOOE+00

THYROID LUNG ' SKIN
O.OOOE+00 O.OOOE+00 O.OOOE+00'
O.OOOE+00 0.OOOE+00O.OOOE+00
O.OOOE+00 0.OOOE+00 O.OOOE+00
0.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: MEAT
'T. BODY

ADULT 2.410E+05
TEEN -2.030E+05
CHILD 3.820E+05
INFANT O.OOOE+00

'GI
1.340E+06
8.430E+05
5.180E+05
0.000E+00

BONE
8.380E+06
7.080E+06
1.34OE+07
0.OOOE+0O

BONE
4.030E+07
7.430E+07
1.840E+08
3.500E+08

LIVER
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+OO

'LIVER
O.OOOE+00

'O.OOOE+00
0O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID LUNG SKIN
0.OOOE+00 0.OOOE+00 0.OOOE+00-
O.OOOE+00 O.OOOE+00 O.OOOE+00 ' J
O.OOOE+00 O.'OOOE+00 O.OOOE+00 :
O.OOOE+00 O.OOOE+00:0.OOOE+00 ''

PATHWAY: COW MILK
'T. BODY GI

ADULT 1.160E+06 6.470E+06
TEEN 2.130E+06 8.850E+06
CHILD 5;250E+06-7.120E+06
INFANT 1.OOOE+07 7.190E+06

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

LUNG SKIN
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+O,

PATHWAY: GOAT MILK
T. BODY GI

ADULT 2.430E+06 1.360E+07
TEEN 4.470E+06 1.860E+07
CHILD 1.100E+07 1.500E+07
INFANT 2.110E+07 1.510E+07

PATHWAY: INHALATION
T. BODY GI

ADULT -2.760E+02 1.110E+04
TEEN 3.960E+02 1.180E+04
CHILD '5.470E+02 5'.300E+03
INFANT 3.620E+02 2.030E+03

BONE
8.470E+07
1.560E+08
3.860E+08
7.34OE+08

' BONE
9.640E+03
1.380E+04
1.900E+04
1.260E+04

*LIVER KIDNEY
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00

O.OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00

LUNG ' SKIN
O.OOOE+00 O.OOOE+00
'O.OOOE+00 O.OOOE+00'-
0.OOOE+00 0.OOOE+00O
O.OOOE+00 O.OOOE+00 -

LUNG ' SKIN
4.440E+04 O.OOOE+00
-7.660E+04 0.000E+00
6.840E+04 O.OOOE+00
6.440E+04 O.OOOE+00

'LIVER
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

KIDNEY THYROID
0.OOOE+00'O.OOOE+00
0.OOOE+00'O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
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Table B4-7b Continued J
INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: SR90

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 0.000E+000 O.OOOE+00 0.000E+00 O.0OOE+00 O.OOE+00 O.OOOE+00
TEEN O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT o.00oE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOE+00

PATHWAY: GROUND
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00
TEEN O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 o.oooE+00
CHILD O.0OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 o.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 1.280E+10 1.510E+09 5.230E+10 O.OOOE+00 O.OOOE+00 0.000E+00 O.OOOE+00 O.OOOE+00
TEEN 1.600E+10 1.820E+09 6.490E+10 O.0BOE+00 O.OOOE+00 O.OOOE+OO O.OOOE+00 O.OOOE+00
CHILD 2.730E+10 1.450E+09 1.080E+11 0.000E+OO O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 O.OOOE+00 0.OOOE+00

PATHWAY: MEAT
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 3.810BE+08 4.480E+07 1.550E+09 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN 2.480E+08 2.820E+07 1.0BOE+09 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.000E+00 0.000E+00
CHILD 3.290E+08 1.750E+07 1.300E+09 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 1.430E+09 1.690E+08 5.840E+09 O.OOOE+00 O.OOOE+00 O.0OOE+00 O.OOE+00 0.000E+00
TEEN 2.040E+09 2.320E+08 8.250E+09 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD 3.530E+09 1.880E+08 1.390E+10 O.0OOE+00 o.00oE+00 o.0ooE+00 0.000B+00 O.00E+00
INFANT 3.860E+09 1.890E+08 1.520E+10 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 3.010E+09 3.5408+08 1.230E+10 0.OOOE+00 0.000B+00 0.000E+00 0.OOOE+00 0.000B+00
TEEN 4.280B+09 4.860B+08 1.730E+10 0.OOOE+00 0.000B+00 0.OOOE+00 0.000B+00 0.OOOE+00
CHILD 7.420B+09 3.940B+08 2.930E+10 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000B+00 0.000E+00
INFANT 8.1105+09 3.9805+08 3.190E+10 0.OOOE+00 0.0005+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

PATHWAY: INHALATION
- T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT .1.930B+05 2.290B+04 3.1405+06 0.OOOE+00 0.OOOE+00 0.000E+00 3.0405+05 0.OOOE+00
TEEN 2.1205+05 2.420B+04 3.420E+06 0.OOOE+00 0.OOOE+00 0.000B+00 5.220B+05 0.OOOE+00
CHILD 2.040B+05 1.090B+04 3.200E+06 0.0005+00 0.000B+00 0.0005+00 4.6805+05 0.OOOE+00
INFANT 8.210E+04 4.150E+03 1.300E+06 0.OOOE+00 0.OOOE+00 0.OOOE+00 3.5605+05 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS'FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: ZR95

PATHWAY: PLUME
T. BODY

ADULT 0.000E+00
TEEN 0.000E+00
CHILD 0.000E+00
INFANT 0.000E+00

GI BONE
O.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

LIVER
0.000E+00
0.000E+00
O.000E+00
0.000E+00

KIDNEY
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.000E+00
0.000E+00
0.OOOE+00

SKIN
0.000E+00' -
0.OOOE+00 '
0.000E+00
0.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 7.480E+06
TEEN 7.480E+06
CHILD 7.480E+06
INFANT 7.480E+06

GI
7.480E+06
7.480E+06
7.480E+06
7.480E+06

BONE
7.480E+06
7.480E+06
7.480E+06
7.480E+06

BONE
3.450E+04
5.050E+04
1.130E+05
0.OOOE+00

LIVER
7.480E+06
7.480E+06
7.480E+06
7.480E+06

LIVER
l.llOE+04
1.590E+04
2.490E+04
0.OOOE+00

PATHWAY: VEGETABLE
'T. BODY GI

ADULT 7.480E+03 3.500E+07
TEEN 1.100E+04 3.680E+07
CHILD. -2.210E+04 2.600E+07
INFANT 0.000E+00 0.000E+00

KIDNEY
7.480E+06
7.480E+06
7.480E+06
7.480E+06

KIDNEY
1.730E+04
2.340E+04
3.560E+04
0.OOOE+00

KIDNEY
2.390E+04
1.760E+04
2.120E+04
0.OOOE+00

THYROID
7.480E+06
7.480E+06
7.480E+06
7.480E+06

THYROID
0.000E+00
o.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG SKIN
7.480E+06 8.670E+06
7.480E+06 .8.670E+06
7.480E+06 8.670E+06
7.480E+06 8.670E+06

LUNG SKIN
0.OOOE+00 0.000E+00.'
0.OOOE+00 0.OOOE+00
:0.00E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

PATHWAY: MEAT
' T. BODY GI BONE 'LIVER

ADULT 1.030E+04 4.820E+07 4.740E+04-1.520E+04
TEEN ' 8.240E+03 2.770E+07 3.800E+04 1.200E+04
CHILD 1.320E+04 1.550E+07 6.740E+04 1.480E+04
INFANT 0.OOOE+00 0.OOOE+00 0.OOOE+00 O.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
'0. OOOE+00
O.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

PATHWAY: COW MILK
'T. BODY ' GI - BONE

ADULT 5.180E+00 2.430E+04 2.390E+01
TEEN 9.060E+00 3.040E+04 4.180E+01
CHILD 1.900E+01 2.220E+04 9.700E+01
INFANT 2.980E+01 2.090E+04-1.720E+02

-. LIVER
7.660E+00
1.320E+01
2.130E+01
4.200E+01

KIDNEY THYROID LUNG ' ' SKIN
1.200E+01 0.000E+00 O.OOOE+00 0.OOOE+00'' '
1.940E+01'0.OOOE+00 0.OOOE+00 0.OOOE+00
3.050E+01 0.000E+00 0.OOOE+00 0.OOOE+00'
4.520E+01 0.000E+00 0.OOOE+00 0.OOOE+00' :

PATHWAY: GOAT MILK
T. BODY GI

ADULT 6.220E-01 2.910E+03
TEEN 1.090E+00 3.650E+03
CHILD 2.280E+00 2.670E+03
INFANT 3.570E+00 2.510E+03

PATHWAY: INHALATION
'.T. BODY 'GI

ADULT 7.380E+02 4.770E+03
TEEN 9.990E+02 4.720E+03
CHILD 1'.170E+03 1.940E+03
INFANT 6.440E+02 6.880E+02

BONE LIVER
2.870E+00 9.190E-01
5.010E+00 1.580E+00
1.160E+01 2.560E+00
2.070E+01-5.040E+00

KIDNEY
1.440E+00
2.320E+00
3.660E+00
5.430E+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG SKIN
0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 :
0.000E+00 0.OOOE+00'

LUNG SKIN
5.600E+04 0.OOOE+00
8.520E+04 0.OOOE+00
7.070E+04 0.000E+00
5.550E+04 0.OOOE+00

' BONE 'LIVER KIDNEY THYROID
3.400E+03 1'.090E+03 1.720E+03 0.000E+00
4.620E+03-1.450E+03 2.140E+03 0.OOOE+00
6.020E+03 1'.330E+03 1.890E+03 0.OOOE+00
3.660E+03 8.830E+02 9.850E+02 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: SB124
J

PATHWAY: PLUME
T. BODY

ADULT O.OOOE+00
TEEN 0.000B+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
0.000E+00
0.000E+00
0.000E+00
o.000E+00

BONE LIVER
0.000E+00 0.000E+00
0.OOOE+00 0.000E+00
0.OOOE+00 0.000E+00
0.000E+00 0.000E+00

KIDNEY THYROID
0.0oOE+00 0.OOOE+00
0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.000E+00
0.OOOE+00

SKIN
o.OOOE+00
0.0OOE+00
O.OOOE+00
0.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.OOOE+00
0.000E+00
0.OOOE+00
0.00BE+00

KIDNEY
0.00OE+00
0.OO0E+00

THYROID LUNG
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00

SKIN
0.000E+00
0.OOOE+00

0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

PATHWAY: VEGETABLE
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.000E+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.000E+00

KIDNEY THYROID
0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

BONE LIVER
0.OOOE+00 0.OOOE+00
0.OOOE+00 O.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK '
T. BODY GI

ADULT O.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD O.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00

BONE
0.000B+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.000B+00
0.OOOE+00
0.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LIVER
0.00BE+00
0.00BE+00
0.OOOE+00
0.00BE+00

LIVER
0.OOOE+00
0.OOOE+00
0.00BE+00
0.OOOE+00

LIVER
O.OOOE+00
0.000E+00
0.00BE+00
0.00BE+00

KIDNEY
0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00-
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY
0. OOOE+00
0.00OE+00
0. 00OE+00
0.00OE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: INHALATION
-T. BODY GI

ADULT 0.000E+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: ICS134

PATHWAY: PLUME
T. BODY GI

ADULT 0.OOOE+00 0.OOOE+00
TEEN 0.OOOE+00 0.OOOE+00
CHILD 0.OOOE+00 0.OOOE+00
INFANT 0.OOOE+00- 0.OOOE+00

'BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

BONE
2.090E+08
2.090E+08
2.090E+08
2.090E+08

LIVER
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

-LIVER
2.090E+08
2.090E+08
2.090E+08
2.090E+08

KIDNEY
o.OOOE+00
o.OOOE+00
o.OOOE+00
o.OOOE+00

KIDNEY
2.090E+08
2.090E+08
2.090E+08
2.090E+08

THYROID
0.000E+00
0.OOE+00
0.OOOE+00
0.OOOE+00

LUNG SKIN
0.OOOE+00 0.000E+00
0.'OOOE+00'0.OOOE+00 -
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 '

PATHWAY: GROUND
-';T. BODY

ADULT 2.090E+08
TEEN 2.090E+08
CHILD 2.090E+08
INFANT 2.090E+08

- GI
2.090E+08
2.090E+08
2.090E+08
2.090E+08

THYROID LUNG SKIN
2.090E+08 2.090E+08'2.440E+08'
'2.090E+08 2.090E+08 2.440E+08
2.090E+08 2.090E+08 2.440E+08
2.090E+08 2.090E+08 2.440E+08

PATHWAY: VEGETABLE
T. BODY - GI

ADULT 2.730E+08 5.830E+06
TEEN 2.330E+08 6.240E+06
CHILD 1.670E+08 4.260E+06
INFANT O.OOOE+00 0.OOOE+00

BONE LIVER
1.400E+08 3.330E+08
2.130E+08 5.020E+08
'4.810E+08'7.900E+08
0.OOOE+00 0.OOOE+00

BONE 'LIVER
1.580E+07 3.770E+07
1.260E+07 2.960E+07
2.220E+07 3.640E+07
0.OOOE+00 0.OOOE+00

KIDNEY
1.080E+08
1.590E+08
2.450E+08
0.OOOE+00

KIDNEY
1.22OE+07
'9.410E+06
1.130E+07
o.OOOE+00

THYROID LUNG ' SKIN
0.OOOE+00 3.580E+07 0.OOOE+00'-
0.OOOE+00'6.090E+07 '0.OOOE+00'
0.000E+00 8.790E+07 0.OOOE+00-
0.000E+00 0.OOOE+00 0.OOOE+00'

PATHWAY: MEAT
T. BODY

ADULT 3.080E+07
TEEN 1.370E+07
CHILD 7.680E+06
INFANT 0.OOOE+00

* GI
6.590E+05
3.680E+05
1.960E+05
0.0OOE+00

THYROID
0.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00

LUNG '' SKIN
4.050E+06 0.OOOE+00
3.590E+06 0.OOOE+00-
4.050E+06 0.000E+00'
0.OOOE+00'0.OOOE+00

PATHWAY: COW MILK
'T. BODY 'GI

ADULT 2.650E+08 5.670E+06
TEEN' 2.580E+08 6.920E+06
CHILD 1.890E+08 4.820E+06
INFANT 1;.650E+08 4.450E+06

PATHWAY: GOAT MILK
T. BODY GI

ADULT 7.940E+08 1.700E+07
TEEN 7.740E+08 2.070E+07
CHILD 5.660E+08 1.450E+07
INFANT 4.960E+08 1.330E+07

PATHWAY: INHALATION
*T. BODY - GI

ADULT 2.310E+04 3.300E+02
TEEN 1.740E+04 3.090E+02
CHILD 7.120E+03 1.220E+02
INFANT 2.360E+03 4.230E+01

BONE LIVER KIDNEY
1.360E+08 3.240E+08 1.050E+08
2.360E+08 5;560E+08 1.770E+08
5.450E+08 8.940E+08 2.770E+08
8.780E+08 1.640E+09 4.210E+08

THYROID LUNG - SKIN
0.OOOE+00 3.480E+07 0.OOOE+00
0.OOOE+00 6.750E+07'0.OOOE+00'
0.OOOE+00 9.940E+07 0.OOOE+00'
0.000E+00'1.730E+08'0.OOE+00'-'

BONE LIVER
4.080E+08 9.710E+08
7.090E+08 1.670E+09
1.630E+09 2.680E+09
2.630E+09'4.910E+09

KIDNEY
3.140E+08
5.300E+08
8.310E+08
1.260E+09

THYROID
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG - SKIN
1.040E+08 0.OOOE+00
2.020E+08'0.OOOE+00
2.980E+08'0.OOOE+00 '
5.180E+08 :0.00E+00

' BONE ' LIVER KIDNEY
1.180E+0412.690E+04 9.100E+03
1.590E+04 3.580E+04 1.190E+04
2.060E+04 3.210E+04 1.050E+04
1.260E+04'2.230E+04 6.040E+03

'LUNG
3.090E+03
4 .640E+03
3.840E+03
2.530E+03

I SKIN
*0.OOOE+00 '-
'0.000E+00 '
0 .000E+00
0.000E+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS-EFFLUENTS -- FOR ISOTOPE: CS136

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
TEEN O.OOOE+00 O.0BOE+00 O.OOOE+00 O.OOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
CHILD O.OOOE+00 O.OOOE+00 O.00E+00 O.00oE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

PATHWAY: GROUND
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 5.210E+06
TEEN 4.600E+06 4.6008+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 5.210E+06
CHILD 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 5.210E+06
INFANT 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 4.600E+06 5.210E+06

PATHWAY: VEGETABLE
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 3.660E+06 5.770E+05 1.290E+06 5.080E+06 2.830E+06 O.OOOE+00 3.880E+05 O.OOOE+00
TEEN 3.480E+06 4.170E+05 1.320E+06 5.190E+06 2.820E+06 O.OOOE+00 4.450E+05 O.OO0E+00
CHILD 4.410E+06 2.400E+05 2.480E+06 6.820E+06 3.630E+06 0.000E+00 5.420E+05 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.0ooE+00 O.OOOE+00

PATHWAY: MEAT
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 9.890E+05 1.560E+05 3.480E+05 1.370E+06 7.640E+05 O.OOOE+00 1.050E+05 O.OOOE+00
TEEN 7.170E+05 8.590E+04 2.710E+05 1.070E+06 5.810E+05 O.OOOE+00 9.160E+04 O.OOOE+00
CHILD 8.330E+05 4.520E+04 4.680E+05 1.290E+06 6.850E+05 O.OOOE+00 1.020E+05 O.OOOE+00
INFANT O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OO0E+00

PATHWAY: COW MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 2.160E+07 3.410E+06 7.610E+06 3.OOOE+07 1.670E+07 O.OOE+00 2.290E+06 O.OOOE+00
TEEN 3.420E+07 4.100E+06 1.300E+07 5.100E+07 2.770E+07 O.OOOE+00 4.370E+06 O.OOOE+00
CHILD 5.200E+07 2.820E+06 2.920E+07 8.040E+07 4.280E+07 O.OOOE+00 6.380E+06 O.OOOE+00
INFANT 6.270E+07 2.550E+06 5.710E+07 1.680E+08 6.690E+07 O.OOE+00 1.370E+07 O.OO0E+00

PATHWAY: GOAT MILK
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 6.490E+07 1.020E+07 2.280E+07 9.010E+07 5.010E+07 0.000E+00 6.870E+06 O.OOOE+00
TEEN 1.030E+08 1.230E+07 3.890E+07 1.530E+08 8.320E+07 O.OOOE+00 1.310E+07 O.OOOE+00
CHILD 1.560E+08 8.470E+06 8.770E+07 2.410E+08 1.280E+08 O.OOOE+00 1.910E+07 O.0OOE+00
INFANT 1.880E+08 7.650E+06 1.710E+08 5.040E+08 2.010E+08 0.OOOE+00 4.110E+07 O.OOOE+00

PATHWAY: INHALATION
T. BODY GI BONE LIVER KIDNEY THYROID LUNG SKIN

ADULT 3.500E+03 3.700E+02 1.240E+03 4.640E+03 2.710E+03 O.OOOE+00 3.800B+02 O.0OOE+00
TEEN 4.340E+03 3.450E+02 1.630E+03 6.140E+03 3.500E+03 O.OOOE+00 5.630E+02 O.OOOE+00
CHILD 3.680E+03 1.330E+02 2.060E+03 5.420E+03 3.030E+03 O.0OOE+00 4.610E+02 o.0o0E+00
INFANT 1.680E+03 4.530E+01 l.530E+03 4.260E+03 1.790E+03 O.OOOE+00 3.730E+02 O.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: CS137

PATHWAY: PLUME
T. BODY GI BONE LIVER KIDNEY THYROID LUNG

ADULT O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
TEEN O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
CHILD O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
INFANT O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO

SKIN
O.OOOE+OO
O.OOOE+OO
O.OOOE+OO
O.OOOE+OO

PATHWAY: GROUND
T. BODY

ADULT 3.150E+08
TEEN 3.150E+08
CHILD 3.150E+08
INFANT 3.150E+08

-GI
3.150E+08
3.150E+08
3.150E+08
3.150E+08

BONE
3.150E+08
3.150E+08
3.150E+08
3.150E+08

BONE
2.190E+08
3.490E+08
8.23OE+08
O.OOOE+00

LIVER
3.150E+08
3.150E+08
3 .150E+08
3.150E+08

LIVER
2.990E+08
4.640E+08
7.880E+08
O.OOOE+00

KIDNEY
3.150E+08
3.150E+08
3.150E+08
3.150E+08

KIDNEY
1.020E+08
1.580E+08
2.570E+08
O.OOOE+00

THYROID
3.150E+08
3.150E+08
3.150E+08
3.150E+08

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+0O

* LUNG
:3.150E+08
3.150E+08
3.150E+08
3.150E+08

SKIN
3.670E+08
3.670E+08
3.670E+08
3.670E+08

PATHWAY: VEGETABLE
-'T. BODY - GI

ADULT 1.960E+08 5.790E+06
TEEN 1.620E+08 6.600E+06
CHILD 1.160E+08 4.930E+06
INFANT O.OOOE+00 O.OOOE+00

LUNG SKIN
3.380E+07 0.OOOE+OO
6.130E+07 0.OOOE+00
9.240E+07 0.OOOE+00
O.OOOE+O0 O.OOOE+OO0

PATHWAY: MEAT
T. BODY

ADULT l.990E+07
TEEN 8.540E+06
CHILD 4.800E+06
INFANT O.OOOE+00

I GI
5.880E+05
3.490E+05
2.030E+05
0.OOOE+00

BONE ' LIVER
2.220E+07 3.040E+07
1.840E+07 2.450E+07
3.390E+07 3.250E+07
O.OOOE+00 O.OOOE+00

KIDNEY
1.030E+07
8.350E+06
1.060E+07
O.OOOE+OO

THYROID
O.OOOE+00
O.OOOE+0O
O.OOOE+00
O.OOOE+0O

LUNG
3.430E+06
3.24OE+06
3.810E+06
O.OOOE+00

* SKIN
O.OOOE+00
O.OOOE+0O
O.OOOE+0O
O.OOOE+OO

PATHWAY: COW MILK
T. BODY -GI

ADULT 1.680E+08 4.970E+06
TEEN 1.580E+08 -6.450E+06
CHILD 1.160E+08 4.920E+06
INFANT 1.090E+08 4.790E+06

PATHWAY: GOAT MILK
T. BODY GI

ADULT 5.050E+08 1.490E+07
TEEN 4.740E+08 1.930E+07
CHILD 3.480E+08 1.480E+07
INFANT 3.260E+08 1.440E+07

'BONE
1.880E+08
3.410E+08
8.210E+08
1.310E+09

BONE
5.640E+08
1.020E+09
2.460E+09
3.930E+09

-LIVER
2.570E+08
4.530E+08
7.860E+08
1.530E+09

LIVER
7.710E+08
1.360E+09
2.360E+09
4.600E+09

KIDNEY
8.720E+07
1.540E+08
2.560E+08
4.120E+08

KIDNEY
2.620E+08
4.630E+08
7.680E+08
1.230E+09

KIDNEY
7.050E+03
9.640E+03
8.950E+03
5.460E+03

THYROID
O.OOOE+0O
O.OOOE+O0
O.OOOE+OO
O.OOOE+00

THYROID
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

THYROID
O.OOOE+0O
O.OOOE+OO
O.OOOE+0O
O.OOOE+0O

LUNG
2.900E+07
5.990E+07
9.210E+07
1.670E+08

LUNG
8.700E+07
1. 800E+08
2.760E+08
5.000E+08

LUNG
2 .380E+03
:3.830E+03
3.300E+03
2.260E+03

SKIN
O.OOOE+00
0.OOOE+OO-
O.OOOE+00
O.OOOE+00 :

SKIN
O.OOOE+00
0.000E+00
O.OOOE+00
O.OOOE+OO

SKIN
O.OOOE+0O -

O.OOOE+OO
O.OOOE+00
O.OOOE+0O

PATHWAY: INHALATION
T. BODY GI *BONE LIVER

ADULT 1.360E+0442.660E+02 1.520E+04 1.970E+04
TEEN 9.870E+03 2.690E+02 2.130E+04 2.690E+04
CHILD 4.070E+03 1.150E+02 2.870E+04 2.620E+04
INFANT 1.440E+03 4.230E+01 1.740E+04 1'.940E+04
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: BA140
J

PATHWAY: PLUME
.T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.OOE+00

PATHWAY: GROUND
T. BODY

ADULT 6.270E+05
TEEN 6.270E+05
CHILD 6.270E+05
INFANT 6.270E+05

GI
o.OOOE+00
0.OOOE+00
a. OUOE+00
0.OOOE+00

GI
6. 270E+05
6.270E+05
6.270E+05
6.270E+05

PATHWAY: VEGETABLE
T. BODY GI

ADULT 2.540E+05 7.990E+06
TEEN 2.690E+05 6.430E+06
CHILD 4.870E+05 4.230E+06
INFANT 0.OO0E+00 0.OO0E+00

PATHWAY: MEAT
T. BODY GI

ADULT 5.460E+04 1.710E+06
TEEN 4.440E+04 1.060E+06
CHILD 7.420E+04 6.440E+05
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 5.100E+04 1.600E+06
TEEN 9.060E+04 2.170E+06
CHILD l.980E+05 1.720E+06
INFANT 3.600E+05 1.720E+06

BONE
o.OOOE+00
0.OOOE+00
a.OOOE+00
O.OOE+00

BONE
6.270E+05
6.270E+05
6.270E+05
6.270E+05

BONE
3.880E+06
4.170E+06
8.350E+06
0.OOOE+00

BONE
8.330E+05
6.880E+05
1.270E+06
0.00OE+00

BONE
7.790E+05
1.410E+06
3.390E+06
6.980E+06

BONE
9.350E+04
1.690E+05
4.070E+05
8.380E+05

LIVER
O.OOOE+00
O.OOE+00
O.OOOE+00
O.OOOE+00

LIVER
6.270E+05
6.270E+05
6.270E+05
6.270E+05

LIVER
4.870E+03
5.110E+03
7.310E+03
0.00BE+00

LIVER
1.050E+03
8.440E+02
1.110E+03
0.OOOE+00

LIVER
9.780E+02
1.720E+03
2.970E+03
6.980E+03

LIVER
1.170E+02
2.070E+02
3.570E+02
8.380E+02

KIDNEY
O.OOOE+00
o0OOOE+00
O.OOOE+00
o.OOOE+00

KIDNEY
6;.270E+05
6.270E+05
6.270E+05
6.270E+05

KIDNEY
1.660E+03
1.730E+03
2.380E+03
0.OOOE+00

KIDNEY
3.560E+02
2.860E+02
3.620E+02
0.OOOE+00

KIDNEY
3.330E+02
5.840E+02
9.680E+02
1.660E+03

KIDNEY
3.990E+01
7.010E+01
1.160E+02
1.990E+02

THYROID
6.270E+05
6.270E+05
6.270E+05
6.270E+05

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

THYROID
0.000E+00
0.000E+00
o.000E+00
O.000E+00

THYROID
0.000E+00
O.000E+00
O.OOOE+00
O.OOOE+00

THYROID
0.000E+00
0.OOOE+00
0.000B+00
O.000E+00

LUNG
6.270E+05
6.270E+05
6.270E+05
6.270E+05

LUNG
2.790E+03
3.430E+03
4.360E+03
0.000E+00

LUNG
5.990E+02
5.670E+02
6.640E+02
0.OOOE+00

LUNG
5.600E+02
1.160E+03
1.770E+03
4.290E+03

LUNG
6.720E+01
1.390E+02
2.130E+02
5.150E+02

THYROID LUNG
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

SKIN
O.000E+00
o.000E+00
O.000E+00
0.000E+00

SKIN
7.160E+05
7.160E+05
7.160E+05
7.160E+05

SKIN
0.000E+00
0.000E+00
0.000E+00
0.000E+00

SKIN
o.000E+00
O.000E+00
O.000E+00
O.000E+00

SKIN
O.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

J

PATHWAY: GOAT MILK
T. BODY GI

ADULT 6.120E+03 1.920E+05
TEEN 1.090E+04 2.600E+05
CHILD 2.380E+04 2.060E+05
INFANT 4.320E+04 2.060E+05

SKIN
0.OOOE+00
0.OOOE+00
0.000E+00
0.000E+00

PATHWAY: INHALATION
-T. BODY GI

ADULT 8.140E+01 6.920E+03
TEEN 1.120E+02 7.250E+03
CHILD 1.370E+02 3.230E+03
INFANT 9.190E+01 1.220E+03

* BONE
1.24OE+03
1.730E+03
2.350E+03
1.780E+03

LIVER
1.550E+00
2.130E+00
2.050E+00
1.780E+00

KIDNEY
5.300E-01
7.230E-01
6.700E-01
4.260E-01

THYROID
0.000E+00
0.000E+00
0.000E+00
0.000E+00

LUNG
4.030E+04
6.440E+04
5.520E+04
5. 060E+04

SKIN
0.0o0E+00
0.000E+00
o.000E+00
0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: 'CE141

PATHWAY: PLUME
*T. BODY GI BONE 'LIVER

ADULT 0.000E+00 0.000E+00 0.000E+00'0.000E+00
TEEN 0.000E+00 0.000E+00 0.000E+00'0.000E+00
CHILD 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
INFANT 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00

KIDNEY THYROID
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00
O.OOOE+00 0.000E+00
0.000E+00 0.000E+00

LUNG SKIN
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00'-
0.000E+00 0.000E+00'

PATHWAY: GROUND
T. BODY GI

ADULT 4.170E+05 4.170E+05
TEEN 4.170E+05 4.170E+05
CHILD *4.170E+05-4.170E+05
INFANT 4.170E+05 4.170E+05

PATHWAY: VEGETABLE
- T. BODY GI

ADULT 4.500E+02 1.520E+07
TEEN 6.450E+02 1.610E+07
CHILD 1.440E+03 1.210E+07
INFANT 0.OOOE+00 0.OOOE+00

BONE
-4.170E+05
4.170E+05
4.170E+05
4.170E+05

BONE
5.860E+03
8.410E+03
1.950E+04
0.OOOE+00

LIVER
4.170E+05
4.170E+05
4.170E+05
4.170E+05

'LIVER
3.970E+03
5.620E+03
9.730E+03
0.OOOE+00

KIDNEY
4.170E+05
4.170E+05
4.170E+05
4.170E+05

KIDNEY
1.840E+03
2.64OE+03
4.270E+03
0.000E+00

THYROID
4.170E+05
4.170E+05
4.170E+05
4.170E+05

THYROID
0.000E+00
0.OOOE+00
O.OOOE+00
0.000E+00

LUNG
4.170E+05
'4.170E+05
4.170E+05
4.170E+05

LUNG
0.000E+00
0.000E+00
0.000E+00
'0.000E+00

SKIN
4.700E+05
4.700E+05 ''
4.700E+05
4.700E+05

SKIN
0.000E+00
0.OOOE+00
0.000E+00
0.OOOE+00'

PATHWAY: MEAT
T. BODY

ADULT 2.870E+01
TEEN 2.410E+01
CHILD 4.390E+01
INFANT 0.OOOE+00

' GI
9.690E+05
6.010E+05
3.690E+05
0.OOOE+00

'BONE
3.750E+02
3.150E+02
5.920E+02
0.OOOE+00

'LIVER
2.530E+02
2.100E+02
2.950E+02
0.OOOE+00

KIDNEY THYROID
1.18OE+02 0.OOOE+00
9.890E+01 0.OOOE+00
1.300E+02 0.OOOE+00
0.OOOE+00 0.OOOE+00

LUNG '- SKIN
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.00OE+00 '
0.OOOE+00 0.00OE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 9.910E+00 3.340E+05
TEEN ,1.820E+01 4.520E+05
CHILD 4.320E+01 3.630E+05
INFANT 8.300E+01-3 .640E+05

BONE
1.290E+02
2.370E+02
5.830E+02
1.160E+03

. LIVER
8.740E+01
1.580E+02
2.910E+02
7.050E+02

KIDNEY
4.060E+01
7.450E+01
1.280E+02
2.170E+02

THYROID
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

- LUNG -
0.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

SKIN
0.OOOE+00-
0.OOOE+00 -

0.OOOE+00 -.

0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI BONE

ADULT 1.190E+00 4.010E+04 1.550E+01
LIVER KIDNEY
1.050E+01 4.870E+00
1.900E+01 8.930E+00

THYROID
0.OOOE+00
0.OOOE+00

LUNG SKIN
0.OOOE+00 0.OOOE+00-
0.000E+00 0.OOOE+00 'TEEN

CHILD
INFANT

2.180E+00 5.430E+04
5.180E+00 4.360E+04
9.960E+00 4.370E+04

2.840E+01
7.OOOE+01 3.490E+01
1.390E+02 8.460E+01

1.530E+01 0.OOOE+00'0.OOOE+00 0'.000E+00.:'
2.610E+01 0.OOOE+00 0.000E+00 0.OOOE+00

PATHWAY: INHALATION
T. BODY GI 'BONE 'LIVER

ADULT 4.840E+01 3.800E+03 6.310E+02 4.290E+02
TEEN- 6.870E+01 4.010E+03 9.000E+02-6.010E+02
CHILD 9.180E+01 1.790E+03 1.240E+03 6.190E+02
INFANT 6.300E+01 6.830E+02 8.790E+02-5.280E+02

KIDNEY THYROID
1.990E+02 0.OOOE+00
2.810E+02'0.OOOE+00
2.710E+02 0.OOOE+00
1.660E+02 0.OOOE+00

'LUNG '
1.150E+04
1.950E+04
1.720E+04
1.640E+04

* SKIN
0.OOOE+00
0.OOOE+00
0.000E+00'
0.000E+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE: CE144

PATHWAY: PLUME
T. BODY

ADULT O.OOOE+00
TEEN. O.OOOE+00
CHILD O.OOE+00
INFANT O.OOE+00

GI
O.OOOE+00
O.OOOB+OO
0. 000B+00
O.OOOE+00

BONE
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

*LIVER
0.0008+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

KIDNEY THYROID
0.000B+00 0.000E+00
0.000B+00 0.OOOE+00
0.0008+00 0.000B+00
0.OOOE+00 0.OOOE+00

LUNG
0.000B+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN..
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GROUND
T. BODY

ADULT 2.120E+06
GI BONE LIVER

2.120E+06 2.120E+06 2.120E+06
TEEN
CHILD
INFANT

2.120E+06
2.120E+06
2.120E+06

2.120E+06
2.120E+06
2.120E+06

2.120E+06
2.120E+06
2.120E+06

2.120E+06
2.120E+06
2.120E+06

KIDNEY
2.120E+06
2.120E+06
2.120E+06
2.120E+06

THYROID
2.120B+06
2.120E+06
2.120B+06
2.120B+06

LUNG
2.120E+06
2.120E+06
2.120E+06
2.120E+06

SKIN
2.450E+06
2.450E+06
2.450E+06
2.450E+06

PATHWAY: VEGETABLE
T. BODY GI

ADULT 5.090E+04 3.210E+08
TEEN 8.170E+04 3.820E+08
CHILD 1.950E+05 2.990E+08
INFANT O.OOOE+00 0.OOOE+00

I BONE LIVER
9.480E+05 3.960E+05
1.520E+06 6.290E+05
3.660E+06 1.150E+06
0.OOOE+00 O.0OOE+00

BONE LIVER
3.480E+04 1.460E+04
2.940E+04 1.210E+04
5.530E+04 1.740E+04
0.OOOE+00 0.OOE+00

PATHWAY: MEAT
T. BODY GI

ADULT 1.870E+03 1.180E+07
TEEN 1.580E+03 7.380E+06
CHILD 2.950E+03 4.520E+06
INFANT 0.OOOE+00 0.OOOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 4.590E+02 2.890E+06
TEEN 8.460E+02 3.960E+06
CHILD 2.070E+03 3.170E+06
INFANT 3.110E+03 3.190E+06

PATHWAY: GOAT MILK
-T. BODY GI

ADULT 5.510E+01 3.470E+05
TEEN 1.010E+02 4.750E+05
CHILD 2.480E+02 3.810E+05
INFANT 3.740E+02 3.830E+05

BONE
8.550E+03
1.570E+04
3.880E+04
5.560E+04

BONE
1.030E+03
1.890E+03
4.660E+03
6.670E+03

LIVER
3.570E+03
6.510E+03
1.220E+04
2.280E+04

LIVER
4.290E+02
7 810E+02
1.460E+03
2.730B+03

KIDNEY
2.350E+05
3.760E+05
6.360E+05
0.000B+00

KIDNEY
8.640E+03
7.260E+03
9.610E+03
0.OO0E+00

KIDNEY
2.120E+03
3.890E+03
6.73OE+03
9.200E+03

KIDNEY
2.540E+02
4.670E+02
8.080E+02
1.100E+03

KIDNEY
2.690B+04
3.830E+04
3.720E+04
1.700E+04

THYROID
o.OOOE+00
0.OOOE+00
o.OOOE+00
0.OOOE+00

THYROID
0.000B+00
0.OOOE+00
a.OOO+00
0.OOOE+00

THYROID
0.000B+00
0.00BE+00
0.OOOE+00
0.OOOE+00

THYROID
0.OOOE+00
0.000E+00
o.OOOE+00
o.000E+00

THYROID
o.000E+00
0.000E+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00

LUNG
0.000E+00
0.OOE+00
0.000E+00
0.OOOE+00

LUNG
0.000E+00
0.000E+00
O.OOOE+00
0. OOOE+00

LUNG
0.OOOE+00
0.000E+00
O.000E+00
0.000E+00

LUNG
2.460E+05
4.240E+05
3.790E+05
3.120E+05

SKIN
o.000E+00
o.000E+00
0.OOOE+00
0.000E+00

SKIN
0.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

SKIN
0.000E+00
0.OOOE+00
0.000E+00
0.OOOE+00

J

SKIN
0.000E+00
0.OOOE+00
o.0o0E+00
0.OOOE+00

SKIN
0.000E+00
0.OOOE+00
0.OOOE+00
0.000E+00

PATHWAY: INHALATION
T. BODY GI

ADULT 5.830E+03 2.590E+04
BONE LIVER

1.090E+05 4.540E+04
TEEN
CHILD
INFANT

8.320E+03
1.150E+04
5.590E+03

2.740E+04 1.550E+05 6.420B+04
1.230E+04 2.150E+05 6.710E+04
4.700E+03 1.010E+05 3.840E+04
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS'EFFLUENTS -- FOR ISOTOPE: I131

PATHWAY: PLUME
T. BODY

ADULT 0.'000E+00
TEEN 0.000E+00
CHILD 0.OOOE+00
INFANT 0.OOOE+00

GI
0.000E+00
0.000E+00
0.000E+00
0.000E+00

BONE 'LIVER KIDNEY
0.OOOE+00 0.OOOE+00'0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.OOOE+00

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00

SKIN
0.000E+00
0.OOOE+00
0.OOOE+00'
0.OOOE+00

PATHWAY: GROUND
T. BODY GI BONE

ADULT 2.630E+05 2.630E+05 2.630E+05
TEEN -2.630E+05-2.630E+05 2.630E+05
CHILD *2.630E+05 2.630E+05 2.630E+05
INFANT 2.630E+05 2.630E+05 2.630E+05

'LIVER
2.630E+05
2.630E+0S
2.630E+05
2.630E+05

KIDNEY
2.630E+05
2.630E+05
2.63OE+05
2.630E+05

THYROID LUNG SKIN
2.630E+05 2.630E+05 3.190E+05''
2.630E+05 2.630E+05 3.190E+05'
2.630E+05-2.630E+05 3.190E+05' -
2.630E+05 2.630E+05 3.190E+05.-'

PATHWAY: VEGETABLE
T. BODY ' GI

ADULT' 1.000E+06 4.630E+05
TEEN '8.770E+05 3.230E+05
CHILD 1.240E+06 1.940E+05
INFANT 0.OOOE+00 0.000E+00

BONE 'LIVER KIDNEY
1.230E+06 1;750E+06 3.010E+06
1.170E+06 1.630E+06 2.810E+06
2.170E+06-2.180E+06 3.580E+06
0.OOOE+00 0.OOOE+00 0.000E+00

THYROID
5.750E+08
4.770E+08
7.220E+08
0.OOOE+00

THYROID
7.540E+07
5.460E+07
8.240E+07
0.OOOE+00

LUNG SKIN
0.OOOE+00 0.OOOE+00.
0.OOOE+00 0.OOOE+00':
0.OOOE+00 0.000E+00:'_
0.OOOE+00 0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 1.320E+05
TEEN 1.010E+05
CHILD 1.420E+05
INFANT 0.OOOE+00

GI BONE
6.070E+04 1.610E+05
3.700E+04 1.340E+05
2.220E+04 2.480E+05
0.000E+00 0.000E+00

LIVER
2 .300E+05
1.870E+05
2.490E+05
0.OOOE+00

KIDNEY
3.940E+05
3.220E+05
4.090E+05
0.OOOE+00

-LUNG
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

- SKIN
0.OOOE+00
0.OOOE+00'
0.OOOE+00
0.OOOE+00

PATHWAY: COW MILK
T. BODY GI

ADULT 3.630E+06 1.670E+06
TEEN 6.040E+06 2.220E+06
CHILD 1.110E+07 1.740E+06
INFANT 2.100E+07 1.710E+06

BONE ILIVER
4.420E+06 6.330E+06
8.020E+06 1.120E+07
1.950E+07 1.960E+07
4.060E+07 4.790E+07

KIDNEY
l.080E+07
1.930E+07
3.210E+07
5.590E+07

THYROID
2.070E+09
3.280E+09
6.470E+09
1.570E+10

.LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

* SKIN
0.00OE+00'
0.OOOE+00
0.OOOE+00
0.OOOE+00

PATHWAY: GOAT MILK
T. BODY GI

ADULT 4.350E+06 2.OOOE+06
TEEN 7.240E+06 2.670E+06
CHILD 1.330E+07 2.090E+06
INFANT 2.530E+07 2.050E+06

BONE 'LIVER KIDNEY
5.310E+06 7.590E+06 1.300E+07
9.630E+06 1.350E+07 2.320E+07
2.340E+07 2.350E+07 3.860E+07
4.880E+07 5.740E+07 6.710E+07

THYROID 'LUNG SKIN
2.490E+09 0.OOOE+00 0.OO0E+00'
3.930E+09 0.OOOE+00 0.OOOE+00
7.770E+09 0.000E+00 0.000E+00 --'
1.890E+10 0.OOOE+00 0.OOOE+00

PATHWAY: INHALATION
T. BODY GI BONE ':LIVER KIDNEY

ADULT 6.490E+02 1.990E+02 7.990E+02 1.130E+03 1.940E+03
TEEN 8.370E+02 2.060E+02 1.120E+03 1.560E+03 2.660E+03
CHILD 8.640E+02 9.010E+01 1.520E+03 1'.520E+03 2.500E+03
INFANT 6.210E+02 3.360E+01 1.200E+03 1.410E+03 1.640E+03

THYROID LUNG ' ' SKIN
3.780E+05 0.OOOE+00 0.OOOE+00
4.640E+05 0.OOOE+00 0.OOOE+00
5.l50E+05 0.000E+00 0.OOOE+00 *

4.700E+05 0.OOOE+00 0.OOOE+00
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Table B4-7b Continued

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:
J

1133

PATHWAY: PLUME
T. BODY

ADULT 0.OOOE+00
TEEN 0.OOOE+00
CHILD 0.OOOE+00
INFANT 0.O0OE+00

PATHWAY: GROUND
T. BODY

ADULT 3.750E+04
TEEN 3.750E+04
CHILD 3.750E+04
INFANT 3.750E+04

GI BONE
0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
0.O0OE+00 0.OOOE+00
0.OOOE+00 0.OOOE+00

GI
3.750E+04
3.750E+04
3.750E+04
3.750E+04

* BONE
3.750E+04
3.750E+04
3.750E+04
3.750E+04

BONE
3.180E+04
2.950E+04
5.380E+04
0. 000E+00

LIVER
0.00OE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00

I LIVER
3.750E+04
3.750E+04
3.750E+04
3.750E+04

LIVER
5.520E+04
5.000E+04
6.650E+04
0.OOOE+00

LIVER
1.000E-02
8.160E-03

PATHWAY: VEGETAE
T. BODY

ADULT 1.680E+04
TEEN 1.530E+04
CHILD 2.520E+04
INFANT 0.OOOE+00

PATHWAY: MEAT
T. BODY

ADULT 3.050E-03.
TEEN 2.490E-03

GI
4. 960E+04
3.790E+04
2.680E+04
a. OOaE+00

GI BONE
8.990E-03 5.750E-03.
6.170B-03 4.810E-03

KIDNEY
O.OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00

KIDNEY
3.750E+04
3.750E+04
3.750E+04
3.750E+04

KIDNEY
9.640E+04
8.780E+04
1.110E+05
o.OOOE+00

KIDNEY
1.740E-02
1.430E-02
1.840E-02
0.000B+00

KIDNEY
1.800E+05
3.220E+05
5.420E+05
9. 510E+05

KIDNEY
2.160E+05
3.870E+05
6.510E+05
1.140E+06

KIDNEY
8.190E+02
1.140E+03
1.070E+03
7.100E+02

THYROID
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000B+00

THYROID
3.750E+04
3.750E+04
3.750B+04
3.750E+04

THYROID
8.120B+06
6.990B+06
1.240B+07
0.000E+00

THYROID
1.470E+00
1.140E+00
2.050E+00
0.000B+00

THYROID
1.520E+07
2.560E+07
6.040B+07
1.470E+08

THYROID
1.820E+07
3.080B+07
7.250B+07
1.7705+08

THYROID
6.820B+04
9.260B+04
1.220E+05
1.130B+05

LUNG
0.000B+00
0.OOOE+00
0.000E+00
0.OOOE+00

LUNG
3.750E+04
3.750E+04
3.750E+04
3.750E+04

LUNG
0.OOOE+00
0.OOOE+00
0.000B+00
0.000B+00

LUNG
0.OOOE+00
0.OOOE+00
0.000B+00
0.000B+00

LUNG
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000B+00

LUNG
0.000B+00
0.000B+00
0.000B+00
0.000B+00

LUNG
o.000B+00
0.000B+00
0.000B+00
0.000B+00

SKIN
0.000B+00
0.OOOE+00
0.000B+00
0.000B+00

SKIN
4.560E+04
4.560B+04
4.560E+04
4.560E+04

SKIN
0.OOOE+00
0.000E+00
0.OOOE+00
0.OOOE+00

SKIN
0.000B+00
0.000E+00
0.OOOE+00
0.OOOE+00

CHILD 4.180B-03 4.450B-03 8.930B-03 1.100B-02
INFANT 0.000B+00 0.000B+00 0.000B+00 0.000B+00

PATHWAY: COW MILK
T. BODY GI

ADULT 3.140E+04 9.270E+04
TEEN 5.600E+04 1.390B+05
CHILD 1.230B+05 1.3105+05
INFANT 2.370E+05 1.370E+05

BONE
5.9305+04
1.080E+05
2.630B+05
5.550B+05

BONE
7. 110B+04
1.300+05
3.160E+05
6.670E+05

LIVER
1.03OE+05
1.840E+05
3.250E+05
8.090E+05

LIVER
1.240E+05
2.200E+05
3.900E+05
9.710B+05

SKIN
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.000B+00

J

PATHWAY: GOAT MILK
T. BODY GI

ADULT 3.770B+04 1.1105+05
TEEN 6.720E+04 1.6705+05
CHILD 1.480E+05 1.5705+05
INFANT 2.840E+05 1.640E+05

SKIN
0.000E+00
0.000B+00
0.0005+00
0.000B+00

SKIN
0.000B+00
0.0005+00
0.0005+00
0.000B+00

PATHWAY: INHALATION
T. BODY GI

ADULT 1.430B+02 2.810E+02
TEEN 1.970E+02 3.270E+02
CHILD 2.440E+02 1.7405+02
INFANT 1.780B+02 6.830B+01

BONE LIVER
2.740E+02 4.6905+02
3.8505+02 6.490B+02
5.250E+02. 6.440B+02
4.200+02 6.080+02
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Table B4-8: Liquid Parameter Values for Eq. 4.2g and 4.2h Population Dose Estimates

4 Parameter

U
Colorado River

Matagorda Bay

Ub

Colorado River
Matagorda Bay

- Parameter Value

Adult
6.9
1
6.9

I 1

Teen
8.3
8.3

,I .I.

Teen Child
5.2 2.2
0.75 '0.33
5.2 2.2
0.75 0.33

Infant
0
0

.-0
0 0

kgfy saltwater fish
kgly salt water vertebrate
kg/y saltwater fish
kgly saltwater invertebrate

Adult
Child
47
47

Infant
9.5
9.5

0 hr/y
0 hr/y

M
Colorado River
Matagorda Bay

F
Colorado River

1.00
163

600 cfs

N(i)
Colorado River
Matagorda Bay

T
fish ingestion
shell fish ingestion
shoreline exposure

Tb

W
Colorado River
Matagorda Bay

B(i)

D(a,ij)

values by nuclide "i" and pathway from Table B4-1

168 hr
240 hr
Ohr

1.31E+05 hr

0.2
0.5

nuclide specific from Table A-1, Regulatory Guide 1.109

nuclide specific from Table E-1 1 or E-6, Regulatory Guide
1.109
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Table B4-9: Pathways for Calculating Population Doses from Liquid Effluents J

PATHWAYS NUMBER OF RECEPTORS AT LOCATIONS:
Colorado Matagorda Little

River Bay Robbins

Shore Exposure 151,500
Salt Water Fish Ingestion 3,800
Salt Water Invertebrate Ingestion 0
Fresh Water Fish Ingestion 0
Potable Water 0
Irrigated Crops 0
Animal Products 0

B4-142

151,500
3,800
303,000
0
0
0
0

0
0
0
0
0
0
0

I

J
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Table B4-lOa: Population Distribution

Distance (miles)

Direction
N
NNE

INE
ENE
E

'ESE
SE
SSE
S
SSW
SW' .
WSW
W
WNW
NW.
NNW

1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50
0. 4. 0. 0. 30. 2,982. 1,867. 14,992. 5,947.
0. 0. 0. . 0. 90. 22,707. 2,298. 6,893. 7,719.
0. 0. O. 0. 37. 2,810. 7,937. 21,189. 16,726.
0. 0. O.' . 3. 482. 1,889. 3,509. 21,856.- 67,308.
0. 0. 2. O. 47. 864. 1,067 .0. 407.
0. 0. 112.' 82. 64. 233. 0. 0. 0.
0. 0. 51. :'59. 461. 0. 0. 0. 0.
0. 0. 0. 4. 149. 45. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 2. 7. 171. 0. 0. 0.
0. 0. 0. ; 13. 64. 220. 0. 2,027. 1,453.
0. 6. 2. 21. 120. 5,334. 1,592. 14,096. 8,797.
0. 0. 0. 12. 127. 642. 845. 1,922. 4,672.
0. 0. 0. ;32. 404. 732. 1,515. 8,805. 2,611.
0. 25. 0. 20. 245. 819. 1,430. 1,751. 2,579.
0. 0. 12. 11. 7. 941. 4,967. 13,907. 3,592.

The population distribution of this table reflects the estimated 1990 population within 50 miles of
-I STP from the UFSAR, Rev. 0, and is applicable for the plume, ground and inhalation pathways.
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KJTable B4-lOb: Vegetation Ingestion Pathway Population Distribution

Distance (miles)

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

1 -2
124.
124.
124.
107.
107.
107.
0.
0.
0.
0.
0.
41.
41.
41.
41.
124.

2-3 3-4 4-5
207. 289. 372.
207. 289. 322.
207. 289. 372.
182. 256. 198.
182. 256. 198.
182. 256. 198.
0. 0. 198.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 99.
66. 99. 99.
66. 99. 99.
66. 99. 99.
66. 99. 100.
207. 289. 372.

5 - 10
3,141.
3,141.
3,141.
2,067.
2,067.
2,067.
2,067.
0.
0.
0.
827.
827.
827.
827.
827.
3,141.

10 - 20 20 - 30 30 -40 40 - 50
6,778. 11,656. 3,472. 5,621.
7,109. 10,912. 7,522. 9,010.
7,109. 4,877. 9,341. 11,656.
1,157. 1,405. 0. 0.
992. 1,323. 83. 0.
248. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
827. 0. 0. 0.
827. 0. 4,133. 7,109.
3,555. 0. 149. 9,010.
2,811. 0. 413. 3,224.
3,224. 0. 0. 248.
5,621. 12,730. 17,277. 18,351.
6,778. 16,863. 23,229. 28,106.

The population distribution of this table has been normalized to reflect the non-leafy vegetable
(rice) production within 50 miles of STP (Wyle Research Report WR 84-34, Table 13(a)).

J
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Table B4-lOc: Beef Ingestion Pathway Population Distribution

Distance (miles)

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

1-2
36.
36.
36.
62.
62.
62.
0.
0.
0.
0.
0.
21.,
21.
21.
21.
36.

2-:
57.
57.
57.
103
103
103
0.
0.
0.
0.
0.
:36.
36.
36.
36.
57.

33-4.
83.
83.
83.

.144.

.144.
.144.

0.
O..
0.
0..
0.
52.
52.
52.
52.
83.

4 - 5
108.
108.
108.
139.
139.
139.
139.

'103.
103.
103..
103.
67.
67.
67.
67.
108.

5 - 10
877.
877.
877.
1,186.
1,186.
1,186.
1,186.
928.
928.
928.
*928.
567.
567.
567.
567.
877.

10 -20
3,353.
4,539.
4,539.
5,364.
4,849.
1,135.
0.
0. .
0.

20 - 30
6,344.
6,551.
6,344.
7,273.
6,344.
O.:
0.
0.
0.

- 30 -40-40 - 50
9,594. 13,669.
6,809. 18,930.
7,376. 9,594.
7,376. 8,872.
.1,805. .206.
0. ..: ' 0.
0. 0.
0. -. 0.
0. 0.

1,032. - 0. '0.'.
464. 258. ; 4,745.
2,115. 4,849. 2,631.
2,218. 5,261. 6,912.
2,424.' 5,261. 7,376.
2,218. 6,344. 8,872.
3,456. 6,757. 9,594.

: 0.
- 10,058.

5,261.
: 7,170.
8,872.
12,637.
13,823.

The population distribution of this table has been normalized to reflect the Beef production
within 50 miles of STP (Wyle Research Report WR 84-34, Table 12(h)).
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Table 134-11: Population Dose Factors

NOTES:

Liquid Pathway Dose Factors - Table 134- 11 a

This table consists of two sections. The first is a listing of pathway dose factors by
nuclide and pathway for liquid effluents. The product of a particular factor and a quantity
of activity (Ci) released to the reservoir will yield the dose (mrem) to an individual. The
product of the pathway dose and the number of people exposed via the pathway
determines the population dose from the pathway (man-mrem).

The units for all liquid dose factors are (mrem/Ci).

The factors used by the computer codes that perform these calculations may differ by a
few percent due to round-off errors. Moreover, nuclides with vanishing small factors (less
than 1.OE-20 mrem/Ci) have no impact on the dose calculations and are set to zero.
Some nuclides may have zeros for all pathways because Regulatory Guide 1.109 data
result in zero valued factors.

Gaseous Pathway Dose Factors - Table 134-1 lb

The second section of this table consists of a listing by nuclide of the gaseous pathway
dose factors. These factors were calculated using a code similar to GASPAR and are j
based on the methods of Regulatory Guide 1.109.

The units used for noble gases, tritium, and all nuclides for the inhalation pathway are
(mrem-m 3/Ci-sec). The product of this pathway dose factor, the release (Ci), and the
appropriate depleted X/Q (sec/n 3) or X/Q (for noble gases, tritium and carbon 14) yields
the dose in (mrem) to a member of the general population at a given location.

The units used for all other nuclides in all other pathways are (mrem-m2/Ci). The product
of this pathway dose factor, the release (Ci), and the appropriate D/Q yields the dose
(mrem) to an individual at a given location.

Some nuclides may have zeros for all pathways because Regulatory Guide 1.109 data
result in zero valued factors.

o011o004 B4 146 Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : H3
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.70E-06 1.70E-06 O.OOE+00 1.70E-06 1.70E-06

FOR PATHWAY: SALTWATER FISH- COLORADO RIVER

'T. BODY GI-TRACT BONE LIVER' KIDNEY
ALL 8.50E-08 8.50E-08 0.00E+00 8.50E-08 8.50E-08

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT- BONE LIVER KIDNEY
ALL 8.61E-10 8.61E-10 O.OOE+00 8.61E-10 8.61E-10

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.28E-08 1.28E-08 O.OOE+00 1.28E-08 1.28E-08

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

- T. BODY GI-TRACT BONE -LIVER KIDNEY
ALL 1.29E-10 1.29E-10 O.OOE+00 1.29E-10 1.29E-10

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
1.70E-06 1.70E-06

THYROID LUNG
8.50E-08 8.50E-08

THYROID LUNG
8.61E-10 8.61E-10

THYROID LUNG
1.28E-08 1.28E-08

THYROID LUNG
1.29E-10 1.29E-10
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : C14
___________________________________________________________________

U

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.72E-02 1.72E-02 8.62E-02 1.72E-02 1.72E-02

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.37E-04 3.37E-04 1.68E-03 3.37E-04 3.37E-04

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.41E-06 3.41E-06 1.71E-05 3.41E-06 3.41E-06

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.83E-05 3.83B-05 1.91B-04 3.83B-05 3.83B-05

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.87B-07 3.87B-07 1.94B-06 3.87B-07 3.878-07

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.00E+00 0.005+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.005+00 0.OOE+00

01/0112004 B4-148

THYROID LUNG
1.725-02 1.72E-02

THYROID LUNG
3.37E-04 3.37B-04

THYROID LUNG
3.41E-06 3.41E-06

THYROID LUNG
3.83E-05 3.83B-05

THYROID LUNG
3.87E-07 3.87B-07

Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NA24
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 1.23E-17 1.23E-17 1.23E-17 1.23E-17 1.23E-17 1.

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL O.QOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER :

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 9.69E-17 1.12E-16

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 4.84E-18 5.61E-18

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.22E-19 1.42E-19

THYROID LUNG
.23E-17 1.23E-17

THYROID LUNG
.00E+000.00E+00

THYROID LUNG
.00E+00 0.00E+00

THYROID LUNG
O00E+00 O.00E+00

THYROID LUNG
.0OE+00 O.OOE+00
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Table B4-lla Continued

POPULATION. DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : P32
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 6.09B-03 1.42E-02 1.58E-01 9.24B-03 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.82B-05 2.05B-04 2.28E-03 1.34B-04 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.93E-07 2.08B-06 2.31B-05 1.36B-06 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.15E-05 2.67B-05 2.98E-04 1.75E-05 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.17B-07 2.70B-07 3.02B-06 1.77E-07 0.005+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 0.005+00 0.005+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.005+00 0.005+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00B+00 0.OOE+00

THYROID LUNG
0.00B+00 0.005+00

THYROID LUNG
0.OOE+00 0.OOE+00

THYROID LUNG
0.00B+00 0.OOE+00

THYROID LUNG
0.0O0+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00

I,
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CR51

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

'T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.30E-O8 2.67E-06 O.OOE+00 O.OOE+00 2.70E-09

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.30E-09 2.66E-07 O.OOE+00 O.OOE+00 2.69E-10

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.32E-11 2.69E-09 O.OOE+00 O.OOE+00 2.73E-12

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.80E-10 1.79E-07 0.00E+00 O.OOE+00 1.82E-10

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL 8.90E-12 1.81E-09 O.OOE+00 0.00E+00 1.84E-12

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 6.50E-09 7.68E-09

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.25E-10 3.84E-10

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 8.22E-12 9.71E-12

THYROID LUNG
7.62E-09 1.67E-08

THYROID LUNG
7.61E-10 1.66E-09

THYROID LUNG
7.70E-12 1.68E-11

THYROID LUNG
5.14E-10 1.12E-09

THYROID LUNG
5.21E-12 1.14E-11
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : MN54 J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL 1.44E-04 1.88E-03 O.OOE+00 7.13E-04 2.11E-04

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.91E-06 1.29E-04 O.OOE+00 4.90E-05 1.45E-05

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.OOE-07 1.31E-06 O.OOE+00 4.96E-07 1.46E-07

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.04E-06 1.35E-05 0.00E+00 5.15E-06 1.52E-06

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.06E-08 1.37E-07 O.OOE+00 5.21E-08 1.54E-08

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.80E-05 3.28E-05

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.40E-06 1.64E-06

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 3.53E-08 4.14E-08

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J,
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : MN56
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT : BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.00E+00 O.OOE+00 O.QOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

*T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 Q.OOE+00 O.QOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.QOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00E+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : FE55
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.51E-05 1.09E-04 3.40E-04 2.23E-04 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.26E-05 1.63E-04 5.09E-04 3.34E-04 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.36E-07 1.65E-06 5.15E-06 3.38E-06 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.02E-05 1.57E-04 4.94E-04 3.24E-04 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY.

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.12E-07 1.59E-06 5.00E-06 3.28E-06 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL U.aaE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL a.OaE+00 O.UOE+00

THYROID LUNG
O.OOE+00 1.27E-04

THYROID LUNG
O.OOE+00 1.90E-04

THYROID LUNG
O.OOE+00 1.92E-06

THYROID LUNG
O.OOE+00 1.84E-04

THYROID LUNG
O.OOE+00 1.86E-06
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Table B4-lla Continued

POPULATION DOSE FACTORS'FOR LIQUID'EFFLUENTS'-- FOR ISOTOPE : FE59
___________________________________________________________________

FOR PATHWAY: FRESHWATER'FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL 1.87E-05 1.34E-04 2.13E-05 4.67E-05 O.OOE+00

FOR PATHWAY: SALTWATER-FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.81E-05 2.01E-04 3.19E-05 6.99E-05 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T.' BODY GI-TRACT ' hBONE LIVER KIDNEY
ALL 2.84E-07 2.03E-06 3.22E-07 7.08E-07 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.60E-05 1.85E-04 2.96E-05 6.48E-05 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.64E-07 1.87E-06 2.99E-07 6.56E-07 O.OOE+O0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 6.94E-07 8.16E-07

THYROID LUNG
O.OOE+00 1.33E-05

. o

THYROID LUNG
O.OOE+00 l.99E-05

THYROID LUNG
O.OOE+00;2.02E-07

THYROID LUNG
O.OOE+00 1.85E-05

THYROID LUNG
O.OOE+00 1.87E-07

FOR PATHWAY:

ALL

FOR PATHWAY:

ALL

SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN '
3.47E-08 4.07E-08

SHORELINE EXPOSURE'- MATAGORDA BAY

T. BODY SKIN
8.77E-10 1.03E-09

ol0Ifloo4 B4-155 Rev. 12



I a

Table B4-11a Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : C058 -Jr

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.073-06 5.213-05 0.00E+00 2.983-06 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.063-07 5.20E-06 0.00E+00 2.98E-07 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.14E-09 5.26E-08 0.00E+00 3.02E-09 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.998-07 7.33E-06 0.OOE+00 4.213-07 0.003+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T.. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.01E-08 7.42E-08 0.OOE+00 4.27E-09 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 1.64E-06 1.93E-06

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 8.21E-08 9.62E-08

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.08E-09 2.44E-09

01101i2004 B4-156

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.OOE+00

THYROID LUNG
0.00E+00 0.OOE+00

THYROID LUNG
0.00E+00 0.OOE+00

THYROID LUNG
0.00E+00 0.00E+00

Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR-LIQUID EFFLUENTS -- FOR ISOTOPE : C060
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT "BONE LIVER KIDNEY
ALL 4.61E-04 3.21E-03 O.OOE+00 l.99E-04 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER -

T. BODY GI-TRACT : BONE LIVER KIDNEY
ALL 4.60E-05 3.21E-04 O.OOE+00 1.98E-05 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

1 T. BODY GI-TRACT '- BONE LIVER KIDNEY
ALL 4.66E-07 3.25E-06 O.OOE+00 2.01E-07 O.OOE+00

FOR PATHWAY: SALTWATERTINVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE "'LIVER KIDNEY
ALL 6.70E-05 4.65E-04 O.OOE+00 2.B8E-05 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

' T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL 6.79E-07 4.71E-06 O.OOE+00 2.92E-07 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.02E-03 2.38E-03

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.01E-04 l.19E-04

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.55E-06 3.OOE-06

THYROID LUNG
O.OOE+00'0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+000.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NI63
___________________________________________________________________

i

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH-

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.56B-03 8.87E-04 7.59E-02 5.00E-03 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.28E-04 4.43E-05 3.79E-03 2.50B-04 O.OOE+00

FOR PATHWAY: SALTWATER FISH' - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.29E-06 4.48E-07 3.84E-05 2.53E-06 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.66E-05 1.61E-05 1.38E-03 9.10E-05 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.72E-07 1.63E-07 1.40E-05 9.21E-07 0.0oE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J

01/01/200m 4 B4-ISS Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NI65

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT . BONE LIVER KIDNEY
ALL O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 Q.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER -

T..BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

I T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.QOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS - - FOR ISOTOPE CU64

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 2.82E-19 O.OOE+00 O.OOE+00 O.OaE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+OO 1.88E-19 O.OOE+00 O.OaE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 00H0 O.OOE+ 00 O.OOE +00 O.aa~OO.OE+00 O.OQE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY Gr-TRAcT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00Oo.aoE+00 O.OaE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.47E-19 2.80E-19

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 5.aoE-21 7.54E-21

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

B4-160

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG

O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 Q.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG

O.aoE+00 O.OOE+00

Rev. 1201/01/2004
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZN65
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.52E-03 5.12E-03 3.03E-03 9.45E-03 6.24E-03

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.26E-04 2.56E-04 1.51E-04 4.72E-04 3.12E-04

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY -

T. BODY GI-TRACT - BONE LIVER ' KIDNEY
ALL 2.28E-06 2.59E-06 1.53E-06 4.78E-06 3.15E-06

FOR PATHWAY: SALTWATERtINVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.15E-04 9.20E-04 5.46E-04 1.70E-03 1.12E-03

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.25E-06 9.31E-06 5.52E-06 1.72E-05 1.14E-05

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL l.19E-05 1.37E-05

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 5.94E-07 6.83E-07

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.50E-08 1.73E-08

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR-ISOTOPE : ZN69
___________________________________________________________________

J/

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOBE+O O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+OO

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J
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Table B4-lla Continued

POPULATION DOSE FACTORS-FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BR83
FORP__HWY__F__SHWTERFIS_---LI_______E________B_____S___SLO______H

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.QOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -'BONE LIVER KIDNEY THYROID LUNG
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH:- MATAGORDA BAY

T. BODY GI-TRACT '- BONE LIVER KIDNEY THYROID LUNG
ALL O.OOE+00 O.OOE+00 Q.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00-0.ODE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL O.OOE+00 O.OOE+00 Q.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 Q.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00E+00 O.UOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BR84
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOB+00 0.0E+00 O.OOE+00 O.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.0OE+00 0.00B+00 0.00B+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00B+OO O.OOE+OO

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUIDEFFLUENTS -- 'FOR ISOTOPE : BR85
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T.- BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ;;BONE LIVER -KIDNEY
ALL O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OQE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE RB86
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.64B-04 8.95E-05 O.OOE+00 5.34E-04 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.46E-08 1.85E-08 O.OOE+00 l.llE-07 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.53E-10 1.88E-10 O.O0E+00 1.12E-09 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.46E-08 4.93E-09 O.OOB+00 2.96E-08 O.OE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.48E-10 5.00E-11 O.OOE+00 2.99E-10 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 7.08E-09 8.09E-09

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.53E-10 4.04E-10

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 8.94E-12 1.02E-ll

THYROID LUNG
O.0OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RB88
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0

FOR PATHWAY: SALTWATER-FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

IT. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0

FOR PATHWAY: SALTWATER INVERTABRATES - 'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00E+00 0.OOE+00

THYROID LUNG
.OOE+00 0.00E+00

THYROID LUNG
.OOE+00 0.OOE+00

THYROID LUNG
.OOE+00 0.00E+00

THYROID LUNG
.OOE+00 0.OOE+00

THYROID LUNG
.OOE+00 0.00E+00

O1AOR1204 B4-167 Rv. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RBB9
___________________________________________________________________

J/

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 0.00B+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 0.00B+00 0.00B+00 0.00B+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.00E+00 0.00B+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00B+00 0.00B+00

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.005+00 0.00B+00

THYROID LUNG
0.005+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00

J
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR89
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 1.58E-05 7.04E-05 5.50E-04 O.OaE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - -BONE LIVER KIDNEY THYROID LUNG
ALL 5.24E-08 2.34E-07 1.83E-06 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 5.31E-10 2.37E-09 1.85E-O8 O.OOE+00 O.OOE+00 0.00E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 7.35E-08 3.26E-07 2.56E-06 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

-- T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 7.44E-10 3.30E-09 2.60E-08 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 6.39E-11 7.42E-ll

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.19E-12 3.70E-12

FOR PATHWAY: SHORELINE EXPOSURE'- MATAGORDA BAY :

T. BODY SKIN
ALL 8.08E-14 9.38E-14

o110t20o4R B4-169 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR90
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.293-01 2.48E-02 9.29E-01 O.OOE+00 O.O0E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.63E-04 8.25E-05 3.09E-03 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.72E-06 8.35E-07 3.13E-05 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL l.llE-03 1.20E-04 4.50E-03 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.12B-05 1.21E-06 4.56E-05 O.OOE+00 O.OE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.0OE+00 o.0oE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00B+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00E+00

THYROID LUNG
O.0OE+00 O.OOE+00

THYROID LUNG
O.O0E+00 0.00E+00

THYROID LUNG
O.OOE+00 O.OOE+00

o0 1/21f004 B4-170 Rcv. 12



Table B4-lla Continued

POPULATION DOSE FACTORS:FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR91
___________________________________________________________________

FOR PATHWAY: FRESHWATER'FISH i- LITTLE ROBBINS SLOUGH

- T.-BODY GI-TRACT BONE LIVER KIDNEY
ALL I O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER'FISH COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ALL 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

- T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 Q.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

o0/012oo4 B4-171 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : SR92
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OQE+00 O.aOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL O.QOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+O0 O.OOE+OO O.OOE+00 o.aoE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OQE+OO O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+OO O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+OO O.OOE+OO

o1012004 B4172

THYROID LUNG
O.QOE+00 O.OOE+00

THYROID LUNG
a.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
a.OaE+0o O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+00

J,

Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y90
___________________________________________________________________

FOR PATHWAY: FRESHWATER-FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 1.18E-13 3.78E-08 4.41E-12 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 5.90E-15 1.89E-09 2.20E-13 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 5.98E-17 l.91E-11 2.23E-15 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 1.58E-14 5.04E-09 5.91E-13 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

-T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 1.60E-16 5.10E-1 5.98E-15 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE'- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.28E-14 2.70E-14

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.14E-15 1.35E-15

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.89E-17 3.41E-17

oM/M2oo4 B4-17 Rev. 12
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Table B4-lla Continued I

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS - - FOR ISOTOPE : Y9lM
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 o.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OE+00 O.OOE+00 0.00E+00 O.OOE+B00 O.oE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00B+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.00B+00

THYROID LUNG
O.0OE+OO O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+OO

J,

J/12004J.B4.174 Rnr. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y91
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 6.72E-09 1.10E-04 2.51E-07 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.36E-10 5.52E-06 1.25E-08 0.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ALL 3.40E-12 5.58E-08 1.27E-10 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER'INVERTABRATES -'COLORADO RIVER

T. BODY GI-TRACT - 'BONE LIVER KIDNEY
ALL 1.89E-09 3.09E-05 7.07E-08 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT . -BONE ' LIVER KIDNEY
ALL l.91E-11 3.13E-07 7.16E-10 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE .- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 3.75E-09 4.22E-09

FOR PATHWAY: SHORELINE EXPOSURE- COLORADO RIVER

T. BODY SKIN
ALL 1.87E-10 2.11E-10

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 4.74E-12 5.33E-12

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

ol/o1f2004 84-175 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y92
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00B+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.0OE+00 O.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.0OE+00 O.OOE+00

THYROID LUNG
O.0OE+00 O.OOE+00

J
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Table B4-11a Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : Y93
FORPATHWY:_______________---LITTLE_______R___BB___N_____SLOUGH____

FOR PATHWAY: FRESHWATERrFISH - LITTLE ROBBINS SLOUGH -

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O;OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OQE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH-- MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER - KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 000E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE- MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+000.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

OwMI=4 B4 177 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS-FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZR95
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.65E-09 6.36E-06 7.76E-09 2.32E-09 3.56E-09

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.99E-09 1.92E-05 2.35E-08 7.02E-09 1.08E-08

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.05E-11 1.95E-07 2.38E-10 7.10E-11 1.09E-10

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.82E-10 1.08E-06 1.33E-09 3.96E-10 6.08E-10

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.85E-12 1.09E-08 1.34E-11 4.01E-12 6.15E-12

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 9.49E-07 1.10E-06

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 4.74E-08 5.50E-08

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.20E-09 1.39E-09

THYROID LUNG
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.00E+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00B+00 O.OOE+00

01/01/2004 B4.17t Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS'FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ZR97
___________________________________________________________________

FOR PATHWAY: FRESHWATER'FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE ''LIVER KIDNEY
ALL O.OOE+00 3.42E-16 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE -LIVER ' KIDNEY
ALL 0.00E+00 1.03E-15 1.97E-20 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T.- BODY GI-TRACT BONE LIVER -KIDNEY
ALL O.OOE+00 1.05E-17 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 3.14E-18 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER , KIDNEY
ALL Q.OOE+00 3.18E-20 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 1.55E-16 1.81E-16

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 7.75E-18 9.02E-18

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.96E-19 2.28E-19

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00E+00'0.00E+00

THYROID LUNG
O.OOE+00 O.OOE+00

01101l0oo4 B4 179 Rezv. 12



I a

Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : NB95
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.93E-06 1.78E-02 6.52E-06 3.41E-06 3.33E-06

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.62E-08 8.90E-04 3.26E-07 1.70E-07 1.66E-07

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.74E-10 9.01E-06 3.30E-09 1.72E-09 1.69B-09

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.41E-11 4.06E-07 1.49B-10 7.78B-11 7.61E-11

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.46E-13 4.118-09 1.515-12 7.88B-13 7.71E-13

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.59E-07 3.055-07

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.29B-08 1.52B-08

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 3.27B-10 3.85B-10

THYROID LUNG
0.00B+00 0.00B+00

THYROID LUNG
0.005+00 0.00E+00

THYROID LUNG
0.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 0.00B+00

THYROID LUNG
0.OOE+00 0.00E+00

J,

o01o1o12O4 B4-180 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : M099
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.77E-10 1.76E-09 0.00E+00 8.83E-10 1.98E-09

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.84E-12 8.80E-11 O.OOE+00 4.41E-11 9.90E-ll

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.95E-14 8.90E-13 O.OOE+00 4.47E-13 1.OOE-12

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ALL 6.06E-13 6.OOE-12 O.OOE+00 3.02E-12 6.77E-12

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE -LIVER KIDNEY
ALL 6.13E-15 6.07E-14 0.00E+00 3.06E-14 6.86E-14

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.31E-11 2.67E-11

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.15E-12 1.33E-12

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY.

T. BODY SKIN
ALL 2.92E-14 3.38E-14

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.QOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

ol0W200n4 B4ISI1 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TC99M
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.0OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

o0/O1oo412 B4-1S2 Rcv. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR-ISOTOPE : TC101
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY --

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00E+00'0.00E+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00: 0.OOE+00

o00o1tnoo4 D4-183 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RU103
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.25E-O8 7.24E-06 7.74E-08 O.OOE+00 2.71E-07

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.87E-10 1.08E-07 1.16E-09 O.OOE+00 4.06E-09

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.93E-12 1.10E-09 1.17E-11 O.OOE+00 4.11E-ll

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.25E-08 4.97E-06 5.35E-08 O.OOE+00 1.87E-07

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.27E-10 5.04E-08 5.41E-10 O.OOE+00 1.89E-09

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.36E-07 2.75E-07

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.18B-08 1.38E-08

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.98E-10 3.48E-10

THYROID LUNG
0.0OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

J
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RU105
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT : BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER- KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY+

T. BODY GI-TRACT BONE .LIVER KIDNEY
ALL- 0.00E+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL Q.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

01/01/200o4 D4-185 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : RU106
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.79E-06 7.33E-04 1.42E-05 O.OOE+00 2.55E-05

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY G1-TRACT BONE LIVER KIDNEY
ALL 2.68E-08 1.10E-05 2.12E-07 O.OOE+00 3.82E-07

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.71E-10 l.llE-07 2.15E-09 O.OOE+00 3.87E-09

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.30E-06 5.28E-04 1.03E-05 O.OOE+00 1.84E-05

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.31E-08 5.35E-06 1.04E-07 0.00E+00 1.87E-07

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 9.97E-06 1.20E-05

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 4.98E-07 5.97E-07

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.26E-08 1.51E-08

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.O0E+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.O0E+00 O.OOE+00

01/01f2004 B4-1S6 Rcr. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : AGl1OM
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY 1
ALL O.OOE+00 O.OOE+00 O.OOE+00 Q.OOE+00 O.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER.

T. BODY GI-TRACT ' "BONE LIVER KIDNEY 1
ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT : BONE LIVER KIDNEY I
ALL O.00E+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER'INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT -- BONE LIVER -tKIDNEY 1
ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY.

T. BODY GI-TRACT BONE LIVER KIDNEY 1
ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SHORELINE EXPOSURE'- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 5.64E-05 6.57E-05

FOR PATHWAY: SHORELINE EXPOSURE- COLORADO RIVER

T. BODY SKIN
ALL 2.81E-06 3.28E-06

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY' SKIN
ALL 7.12E-08 8.31E-08

THYROID LUNG
.00E+00 0.00E+00

THYROID LUNG
.00E+00 0.00E+00

THYROID LUNG
.00E+00 0.00E+00

THYROID LUNG
.00E+00 0.00E+00

THYROID LUNG
.00E+00 0.OOE+00

01)Mo2004 B4-187 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE TE125M

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.01E-05 2.41E-04 7.56E-05 2.58E-05 2.04E-04

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.26E-08 3.01E-07 9.44E-08 3.22E-08 2.54E-07

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.28E-10 3.05E-09 9.55E-10 3.26E-10 2.57E-09

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.78E-08 4.22E-07 1.33E-07 4.53E-08 3.55E-07

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.80E-10 4.27E-09 1.35E-09 4.59E-10 3.60E-09

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 5.37E-09 7.37E-09

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 2.68E-10 3.68E-10

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 6.79E-12 9.31E-12

THYROID LUNG
2.22E-05 O.OOE+00

THYROID LUNG
2.77E-08 O.OOE+00

THYROID LUNG
2.81E-10 O.OOE+00

THYROID LUNG
3.91E-08 O.OOE+00

THYROID LUNG
3.95E-10 O.OOE+00

ol0012oo4 B4-183 Rev. 12



Table B4-1la Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE127M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.82E-05 1.07E-03 3.99E-04 1.35E-04 1.51E-03

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT :- BONE LIVER KIDNEY
ALL 6.02E-08 1.33E-06 4.98E-07 1.68E-07 1.89E-06

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 6.09E-10 1.35E-08 5.04E-09 1.70E-09 1.91E-08

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL - 8.62E-08 1.90E-06 7.14E-07 2.40E-07 2.70E-06

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.73E-10 1.92E-08 7.23E-09 2.43E-09 2.73E-08

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 6.37E-10 7.53E-10

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.18E-11 3.76E-11

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 8.05E-13 9.52E-13

THYROID LUNG
9.97E-05 O.OOE+00

THYROID LUNG
1.24E-07 O.OOE+00

THYROID LUNG
1.26E-09 Q.QOE+00

THYROID LUNG
1.78E-07 O.OOE+00

THYROID LUNG
1.80E-09: 0.OOE+00

O1/1=Ono4 B4-189 Rear. 12



I I

Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE TE127
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OE+00 O.0OE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.0OE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OoE+00 0.00B+00

J
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE129M
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH --LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.48E-05 6.33E-04 1.57E-04 5.52E-05 6.12E-04

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL 3.09E-08 7.90E-07 1.96E-07 6.90E-08 7.64E-07

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.13E-10 8.OOE-09 l.99E-09 6.98E-10 7.73E-09

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL 4.24E-08 1.08E-06 2.69E-07 9.45E-08 1.05E-06

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE -LIVER KIDNEY
ALL 4.29E-10 1.09E-08 2.73E-09 9.56E-10 1.06E-08

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN -
ALL 3.53E-08 4.13E-08

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.76E-09 2.06E-09

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 4.46E-11 5.21E-ll

THYROID LUNG
5.29E-05 O.OOE+00

THYROID LUNG
6.60E-08 O.OOE+00

THYROID LUNG
6.68E-10 0.OOE+00

THYROID LUNG
9.05E-08 O.OOE+00

THYROID LUNG
9.17E-10 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE129
___________________________________________________________________

J,

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.008+00 O.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.O0E+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00E+00

THYROID LUNG
O.OOE+00 0.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS.FOR LIQUID EFFLUENTS -- FOR ISOTOPE :. TE131M
___________________________________________________________________

FOR PATHWAY: FRESHWATERTFISH - LITTLE ROBBINS SLOUGH-

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 4.76E-12 4.75E-10 1.20E-11 5.46E-12 5.50E-11 9.03E-12 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY THYROID LUNG
ALL 5.94E-15 5.93E-13 1.49E-14 6.81E-15 6.87E-14 1.13E-14 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 6.02E-17 6.01E-15 1.51E-16 6.89E-17 6.95E-16 1.14E-16 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER -

T. BODY GI-TRACT BONE -LIVER KIDNEY THYROID LUNG
ALL 1.64E-15 1.63E-13 4.13E-15 1.88E-15 1.90E-14 3.12E-15 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT' BONE LIVER KIDNEY THYROID LUNG
ALL 1.66E-17 1.65E-15 4.18E-17 1.90E-17 1.92E-16 3.16E-17 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 3.06E-13 3.60E-13

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER -

T. BODY SKIN
ALL 1.53E-14 1.80E-14

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY.

T. BODY SKIN
ALL 3.86E-16 4.55E-16
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : TE131
___________________________________________________________________

J,

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.0OE+00 O.0OE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.00E+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+oo

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00E+00

THYROID LUNG
o.oOE+00 0.00B+00

j,
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR-LIQUID EFFLUENTS -- FOR ISOTOPE : TE132
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER - KIDNEY THYROID LUNG
ALL 3.47E-08 1.40E-06 5.88E-08 3.54E-08 3.38E-07 4.08E-08 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 4.33E-11 1.74E-09 7.35E-11 4.41E-11 4.22E-10 5.10E-11 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE 'LIVER KIDNEY THYROID LUNG
ALL 4.39E-13 1.77E-11 7.44E-13 4.47E-13 4.28E-12 5.16E-13 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 3.34E-11 1.34E-09 5.67E-11 3.40E-11 3.25E-10 3.93E-11 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY-

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
ALL 3.38E-13 1.35E-11 5.74E-13 3.44E-13 3.29E-12 3.98E-13 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 5.03E-11 5.92E-ll

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 2.51E-12 2.96E-12

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 6.36E-14 7.48E-14
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : I130
___________________________________________________________________

J 1

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 9.31E-21 O.OOE+00 1.30E-20 2.01E-20

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.OOE+00 0.OOE+00 0.OOE00 0.0OOE+00 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.OOE+00 0.OOE+0O 0.OOE+00 0.O0E+00 0.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E00 0.0OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 1.32E-18 1.60E-18

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 6.60E-20 8.01E-20

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.OOE+00 O.OOE+00

THYROID LUNG
1.15E-18 0.OOE+00

THYROID LUNG
3.82E-20 O.OOE+00

THYROID LUNG
0.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

Rev. 1201/0112004 B4-196

3



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : 1131
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.76E-08 3.90E-08 1.29E-07 1.72E-07 2.93E-07

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT ' BONE LIVER KIDNEY
ALL 3.25E-09 1.30E-09 4.29E-09 5.72E-09 9.74E-09

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

-T. BODY GI-TRACT '- BONE LIVER KIDNEY
ALL 3.29E-11 1.31E-11 4.35E-11 5.79E-11 9.86E-11

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL 1.83E-09 7.27E-10 2.42E-09 3.22E-09 5.48E-09

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.85E-11 7.36E-12 2.45E-11 3.26E-11 5.55E-11

THYROID LUNG
5.57E-05 O.OOE+00

THYROID LUNG
L.85E-06 O.OOE+00

THYROID LUNG
L.88E-08 0.00E+00

THYROID LUNG
L.04E-06 0.00E+00

THYROID LUNG
L.06E-08 O.OOE+00

FOR PATHWAY:

ALL

FOR PATHWAY:

ALL

FOR PATHWAY:

ALL

SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH'

T. BODY SKIN
2.96E-09 3.60E-09

SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
1.48E-10 1.80E-10

SHORELINE EXPOSURE - MATAGORDA BAY'

T. BODY SKIN
3.74E-12 4.54E-12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : 1132
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : I133
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

I T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.71E-16 1.94E-15 1.50E-15 2.43E-15 4.21E-15

FOR PATHWAY: SALTWATER-FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.57E-17 6.45E-17 4.98E-17 8.08E-17 1.40E-16

FOR PATHWAY: SALTWATER FISH'-'MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.60E-19 6.53E-19 5.04E-19 8.18E-19 1.42E-18

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE 'LIVER KIDNEY
ALL 1.70E-18 4.26E-18 3.31E-18 5.35E-18 9.27E-18

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY'

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.72E-20 4.31E-20 3.35E-20 5.42E-20 9.39E-20

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.10E-15 2.56E-15

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.05E-16 1.28E-16

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.66E-18 3.24E-18

THYROID LUNG
3.71E-13 O.OOE+00

THYROID LUNG
1.23E-14 O.OOE+00

THYROID LUNG
1.25E-16 O.OOE+00

THYROID LUNG
8.19E-16 O.OOE+00

THYROID LUNG
8.29E-18'0.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : 1134
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.00E+00 O.OOE+00 O.0OE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 o.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.00B+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.0OE+00

THYROID LUNG
O.OOE+OO o.o0E+OO

THYROID LUNG
0.00B+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+OO

THYROID LUNG
O.OOE+00 O.OOE+OO

J
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : I135
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

'T. BODY GI-TRACT = BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY -

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

: T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE'EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.QOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00'0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS134
___________________________________________________________________

1'j

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.UUE+00 O.UOE+00 o.oaE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.81E-04 3.99E-06 l.19E-04 2.65E-04 8.49E-05

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL l.llE-06 2.45E-08 7.30E-07 1.62E-06 5.21E-07

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.64E-05 3.61E-07 1.08E-05 2.40E-05 7.70E-06

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.OOE-07 2.21E-09 6.64E-08 1.47E-07 4.73E-08

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN.
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.54E-05 1.80E-05

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.36E-07 2.76E-07

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
0.OOE+00 2.90E-05

THYROID LUNG
O.OOE+00 1.78E-07

THYROID LUNG
O.OOE+00 2.63E-06

THYROID LUNG
O.OOE+00 1.61E-08

J,
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS136
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH -'LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0

FOR PATHWAY: SALTWATER FISH -COLORADO RIVER

T. BODY GI-TRACT i- BONE LIVER KIDNEY
ALL 2.22E-07 310E-08 8.52E-08 3.15E-07 1.74E-07 0

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL 1.36E-09 1.90E-10 5.22E-10 1.94E-09 1.07E-09 0

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

'T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.72E-08 2.40E-09 6.63E-09 2.45E-08 1.35E-08 0

FOR PATHWAY: SALTWATER'INVERTABRATES - MATAGORDA'BAY

T. BODY GI-TRACT : BONE LIVER 'KIDNEY
ALL - 1.06E-10 1.47E-11 4.07E-11 1.50E-10 8.29E-11 0

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.36E-09 3.81E-09

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 5.16E-11 5.84E-11

THYROID LUNG
.00E+00 0.OOE+00

THYROID LUNG
.OOE+00 2.45E-08

THYROID LUNG
.OOE+00 1.51E-10

THYROID LUNG
.OOE+00 1.91E-09

THYROID LUNG
.00E+00'1.17E-11
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CS137
___________________________________________________________________

Ji

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.14E-04 1.59E-05 7.55E-04 9.60E-04 3.24E-04

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.15E-06 9.77E-08 4.63E-06 5.89E-06 l.99E-06

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.66E-05 1.45E-06 6.89E-05 8.74E-05 2.95E-05

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.86E-07 8.87E-09 4.22E-07 5.36E-07 1.81E-07

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.11E-04 1.30E-04

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.71E-06 l.99E-06

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 1.11E-04

THYROID LUNG
O.OOE+00 6.82E-07

THYROID LUNG
O.OOE+00 1.01E-05

THYROID LUNG
O.OOE+00 6.21E-08

01/01/2004 B -2U Re. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE-: CS138
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER KIDNEY I
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 0.OOE+00 0;OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

-T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL 0.OOE+00 O;00E+00 0.00E+00 0.OOE+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY I
ALL - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 0.OOE+00 0.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 0.00E+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00E+00 0.00E+00

THYROID LUNG
OOE+00 0.00E+00

THYROID LUNG
OOE+00 0.OOE+00

THYROID LUNG
OOE+00 0.00E+00

THYROID LUNG
00E+00 0.00E+00

THYROID LUNG
00E+00 0.00E+00

01/01/2004 B4-205 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA139
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OaE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.QOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
Q.OOE+00 O.QOE+00

J

01/01f2004 B4.206 Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA140
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT -,BONE LIVER KIDNEY
ALL 3.31E-08 8.61E-07 5.19E-07 6.07E-10 2.05E-10

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT + BONE LIVER KIDNEY
ALL 4.14E-09 1.07E-07 6.48E-08 7.57E-11 2.56E-ll

FOR PATHWAY: SALTWATER FISH -. MATAGORDA BAY ,

- T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL 4.19E-11 1.09E-09 6.56E-10 7.67E-13 2.59E-13

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT - BONE LIVER < KIDNEY
ALL 5.13E-09 1.33E-07 8.04E-08 9.38E-11 3.16E-ll

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL, 5.19E-11 1.34E-09 8.14E-10 9.49E-13 3.20E-13

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 8.75E-09 1.00E-08

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 4.37E-10 4.99E-l0

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL l.1lE-ll 1.26E-ll

THYROID LUNG
O.OOE+00 3.57E-10

THYROID LUNG
O.OOE+00 4.45E-l1

THYROID LUNG
O.OOE+00 4.51E-13

THYROID LUNG
O.OOE+00 5.51E-l1

THYROID LUNG
O.OOE+00 5.58E-13

o0/o2004 B4207 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA141
___________________________________________________________________

kJ

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 O'.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.0OE+00 O.OOE+00 0.0OE+OO O.OOE+0O O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.00+OO

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+OO O.OOE+OO

THYROID LUNG
0.00E+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+OO

OM/o2004 B4.20S Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : BA142

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

-T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O;OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER'FISH - COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 0:00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

0112OO4201 B4.209 Rev. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : LA140
J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.65E-15 8.47E-10 2.828-14 1.32E-14 0.00E+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.82E-16 4.23B-11 1.41E-15 6.59E-16 0.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.84E-18 4.28B-13 1.42B-17 6.67B-18 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.08E-16 7.12E-11 2.38E-15 1.11E-15 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.12E-18 7.21E-13 2.41E-17 1.13E-17 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 7.15B-12 8.10E-12

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 3.573-13 4.05E-13

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 9.03E-15 1.02E-14

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.OOE+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00

THYROID LUNG
0.00E+00 0.00E+00

J

o1/om12004 B4.210 Rnv. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : LA142
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT - BONE LIVER KIDNEY
ALL - Q.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH -- COLORADO RIVER

T. BODY GI-TRACT BONE LIVER -KIDNEY
ALL 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OQE+00 O.OOE+OO O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.OOE+OO

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 0.00E+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+OO

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

ol0l2eoo4 B4-211 R Pcy. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE CE141
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.32E-11 6.30E-07 3.05E-10 1.94E-10 8.92E-ll

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.16E-11 3.15E-07 1.52E-10 9.67E-11 4.46E-ll

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.17E-13 3.18E-09 1.54E-12 9.79E-13 4.51E-13

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.53E-11 2.57E-06 1.25E-09 7.94E-10 3.65E-10

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 9.64E-13 2.60E-08 1.27E-11 8.03E-12 3.70E-12

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.34E-08 2.63E-08

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.17E-09 1.32E-09

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 2.95E-11 3.33E-ll

THYROID LUNG
O.0OE+00 O.OOE+00

THYROID LUNG
O.OE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J

o1/01t2004 B4-212 Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CE143
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE -LIVER KIDNEY
ALL 7.36E-18 2.05E-12 9.09E-17 6.30E-14 2.76E-17

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY 01-TRACT BONE LIVER KIDNEY
ALL 3.68E-18 1.02E-12 4.54E-17 3.15E-14 1.38E-17

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

- T. BODY GI-TRACT BONE LIVER -KIDNEY
ALL 3.72E-20 1.04E-14 4.60E-19 3.19E-16 1.39E-19

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT 'BONE LIVER -KIDNEY
ALL 7.10E-18 1.97E-12 8.77E-17 6.07E-14 2.65E-17

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 7.19E-20 l.99E-14 8.87E-19 6.14E-16 2.69E-19

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 1.96E-13 2.23E-13 -

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.00E+00 O.OOE+00

THYROID
O.OOE+00

LUNG
O.OOE+00

ALL

FOR PATHWAY:

ALL

T. BODY SKIN
9.80E-15 l.llE-14-

SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
2.48E-16 2.82E-16

01=2004 B4-213 Rev. 12



I I

Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : CE144
___________________________________________________________________

J

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.04E-08 5.26E-05 1.95E-07 7.67E-08 4.50E-08

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.22E-09 2.63E-05 9.73E-08 3.83E-08 2.25E-08

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.28E-11 2.66E-07 9.85E-10 3.88E-10 2.27E-10

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.54E-08 2.27E-04 8.46E-07 3.33E-07 1.958-07

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.59E-10 2.30E-06 8.56E-09 3.37E-09 1.97E-09

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 1.27E-06 1.47E-06

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 6.34E-08 7.33E-08

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.60E-09 1.86E-09

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00B+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.00B+00

THYROID LUNG
O.OOE+00 O.OOE+00

01/01/2004 B4.214 Rev. 12



Table B4-lla Continued

POPULATION DOSE FACTORS FOR7LIQUID EFFLUENTS -- FOR ISOTOPE : PR143
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 8.36E-11 5.91E-06 1.68E-09 6.37E-10 3.64E-10

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT -BONE LIVER KIDNEY
ALL 4.17E-12 2.95E-07 8.41E-11 3.18E-11 1.82E-ll

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 4.22E-14 2.99E-09 8.52E-13 3.22E-13 1.84E-13

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T; BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.09E-11 1.47E-06 4.21E-10 1.59E-10 9.08E-ll

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE ~LIVER KIDNEY
ALL 2.12E-13 1.49E-08 4.27E-12 1.61E-12 9.19E-13

FOR PATHWAY: SHORELINE EXPOSURE -- LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

oIrou22oo4 B4-215 Rcv. 12
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS - - FOR ISOTOPE : PR144
J,

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY

ALL O.OOE+00 O.OOE+00 O.aOE+00 O.QOE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OaE+00 O.OOE+00 O.OaE+00 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.aaE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.QOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL O.OOE+00 O.UOE+00

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL O.OOE+OO 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL O.OQE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 Q.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J,
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : ND147
___________________________________________________________________

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.03E-11 3.27E-06 7.49E-10 7.99E-10 4.62E-10

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT '- BONE LIVER KIDNEY
ALL 2.51E-12 1.63E-07 3.74E-11 3.99E-11 2.31E-ll

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT-,; BONE LIVER KIDNEY
- ALL 2.54E-14 1.65E-09 3.79E-13 4.04E-13 2.34E-13

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.22E-11 7.86E-07 1.81E-10 1.93E-10 l.llE-10

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 1.23E-13 7.95E-09 1.83E-12 1.95E-12 1.13E-12

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 2.78E-09 3.34E-09

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 1.39E-10 1.67E-10 -

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 3.51E-12 4.21E-12

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR ISOTOPE : W187
___________________________________________________________________

J,

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 2.49E-14 1.96E-11 8.71E-14 6.78E-14 O.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.10E-17 2.45E-14 1.09E-16 8.47E-17 O.OOE+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 3.14E-19 2.48E-16 1.10E-18 8.57E-19 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL 5.61E-19 4.41E-16 1.97E-18 1.53E-18 O.OOE+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL O.OOE+00 4.46E-18 l.99E-20 1.55E-20 O.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 9.86E-15 1.15E-14

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY SKIN
ALL 4.92E-16 5.72E-16

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 1.25E-17 1.45E-17

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

J3
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Table B4-lla Continued

POPULATION DOSE FACTORS FOR LIQUID EFFLUENTS -- FOR'ISOTOPE : NP239
___________________________________________________________________--

FOR PATHWAY: FRESHWATER FISH - LITTLE ROBBINS SLOUGH

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ALL 4.83E-15 1.47E-09 9.10E-14 8.34E-15 2.57E-14 0.OOE+00

FOR PATHWAY: SALTWATER FISH - COLORADO RIVER

T. BODY GI-TRACT , BONE LIVER KIDNEY THYROID
ALL 2.41E-16 7.33E-11 4.54E-IS 4.17E-16 1.28E-15 0.00E+00

FOR PATHWAY: SALTWATER FISH - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY' THYROID
ALL 2.44E-18 7.42E-13 4.60E-17 4.22E-18-1.30E-17 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - COLORADO RIVER

T. BODY GI-TRACT -,BONE -LIVER KIDNEY THYROID
ALL 1.45E-17 4.39E-12 2.74E-16 2.50E-17 7.71E-17 0.00E+00

FOR PATHWAY: SALTWATER INVERTABRATES - MATAGORDA BAY

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ALL 1.47E-19 4.45E-14 2.77E-18 2.54E-19 7.81E-19 0.00E+00

FOR PATHWAY: SHORELINE EXPOSURE - LITTLE ROBBINS SLOUGH

T. BODY SKIN
ALL 4.59E-12 5.32E-12

FOR PATHWAY: SHORELINE EXPOSURE - COLORADO RIVER

T. BODY '.SKIN
ALL 2.29E-13 2.66E-13

FOR PATHWAY: SHORELINE EXPOSURE - MATAGORDA BAY

T. BODY SKIN
ALL 5.80E-15 6.72E-15

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
1 0.00E+00

LUNG
0.00E+00

LUNG
0.00E+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : H3

FOR PATHWAY: PLUME

T. BODY GI-TRACT. BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.05E+01 2.05E+01 O;O0E+00 2.05E+01 2.05E+01 2.05E+01 2.05E+01 O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 4.69E+00 4.69E+00 0.00E+00 4.69E+00 4.69E+00 4.69E+00 4.69E+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 7.01E+00 7.01E+00 O.OOE+00 7.01E+00 7.01E+00 7.01E+00 7.01E+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.0OE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.90E+01 3.90E+01 O.OOE+00 3.90E+01 3.90E+01 3.90E+01 3.90E+01 O.OOE+00
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Table B4-llb Continued
POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : C14

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.QOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER
ALL AGES O.OOE+000.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER
ALL AGES 3.82E+03 3.82E+03 l.91E+04 3.82E+03

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER
'ALL AGES 1.96E+03 1.96E+03'9.78E+03.1.96E+03

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER
ALL AGES 1.67E+03 1.67E+03 8.37E+03 1.67E+03

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER
ALL AGES O.OOE+00 0.00E+00O.OOE+00'0.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER
ALL AGES 1.31E+02 1.31E+02'6.98E+02 1.31E+02

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
3.82E+03 3.82E+03

KIDNEY THYROID
1.96E+03 1.96E+03

KIDNEY THYROID
1.67E+03'1.67E+03

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
1.31E+02 1.31E+02

LUNG SKIN
O.OOE+00 O.OOE+00

LUNG SKIN
O.OOE+00 O.OOE+00

LUNG SKIN
3.82E+03 O.OOE+00

LUNG SKIN
1.96E+03 O.OOE+00

LUNG SKIN
1.67E+03 O.OOE+00

LUNG SKIN
O.OOE+00 O.OOE+00

LUNG SKIN
1.31E+02 O.OOE+00

01/J1f2004 B4221 Rev. 12
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : AR41

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.40E+02 2.48E+02

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 o.00E+0o O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00B+00 O.OOE+00 O.OOE+00 0.00E+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : KR83M

FOR PATHWAY: PLUME

T. BODY
'ALL AGES 1.20E-03

FOR PATHWAY: GROUND

T. BODY
ALL AGES O.O0E+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: COW MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY
'ALL AGES O.OE+00

FOR PATHWAY: INHALATION

T. BODY
ALL-AGES O.OOE+00

GI-TRACT'- BONE LIVER
1.20E-03 1.20E-03'1.20E-03

GI-TRACT BONE LIVER
O.OOE+000.OOE+00 0.OOE+00

GI-TRACT BONE' LIVER
O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT.' BONE LIVER
O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT ' BONE , LIVER
0.00E+00 O.OOE+00 O.OOE+00

GI-TRACT'''' BONE. LIVER
0.00E+O0 E+00 O.OOE+00

GI-TRACT BONE LIVER
O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG
1.20E-03 1.20E-03 9.34E-02

KIDNEY THYROID LUNG
O.OOE+00 O.OE+00 O.OOE+00

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 O.OE+00

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG
O.OOE+O O.OOE+000.OOE+00

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG
O.OOE+00' O.OE+00 O.OOE+00

SKIN
3.39E-01

SKIN
0.OOE+00

SKIN
o.OOE+00

SKIN
0.OOE+00

SKIN
o.OOE+00

SKIN
O.OE+00

SKIN
0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE KR85M

FOR PATHWAY: PLUMB

T. BODY
ALL AGES 1.85E+01

FOR PATHWAY: GROUND

T. BODY
ALL AGES O.0OE+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 0.00B+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES 0.00E+00

GI-TRACT
1.85E+01

GI-TRACT
0.OOE+00

GI-TRACT
0.00B+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

GI-TRACT
0.00E+00

GI-TRACT
0.00E+00

BONE LIVER
1.85E+01 1.85E+Ol

BONE LIVER
0.00E+00 0.00B+00

BONE LIVER
0.00E+00 0.00E+00

BONE LIVER
0.OOE+00 0.00E+00

BONE LIVER
0.00E+00 0.OOE+00

BONE LIVER
0.00B+00 0.00E+00

BONE LIVER
0.00B+00 0.00E+00

KIDNEY
1.85E+01

KIDNEY
0.00E+00

KIDNEY
0.00E+00

KIDNEY
o.00E+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

THYROID
1.85E+01

THYROID
0.00E+00

THYROID
0.OOE+00

THYROID
o.00E+00

THYROID
0.00E+00

THYROID
0.00E+00

THYROID
0.00B+00

LUNG
1.922+01

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
0.00E+00

LUNG
0.OOE+00

LUNG
0.00E+00

SKIN
6.79E+01

SKIN
0.00B+00

SKIN
0.OOE+00

SKIN
o.00B+00

SKIN
o.00E+00

SKIN
0.OOE+00

SKIN
0.00E+00

J,
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : RR85

FOR PATHWAY: PLUME

T. BODY GI-TRACT ' BONE
ALL AGES 2.55E-01'2.55E-L01 2.55E-01

FOR PATHWAY: GROUND

' T. BODY GI-TRACT BONE
ALL AGES O.OOE+000.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

'- T. BODY'GI-TRACT BONE
ALL AGES O.OOE+00 O.OOE+00'0.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT' BONE
ALL.AGES O.OOE+00 0.00E+00'0.OOE+00

FOR PATHWAY: COW MILK

- T. BODY GI-TRACT 1 BONE
ALL AGES O.OOE+00 O.OOE+00'0.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT: BONE
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT ' BONE
ALL AGES O.OOE+00 O.OOE+000.OOE+00

LIVER
2.55E-01

LIVER
0. OOE+00

LIVER
o.OOE+00

LIVER
0. OOE+00

- LIVER
o.OOE+00

LIVER
O.OOE+00

KIDNEY THYROID LUNG SKIN
2.55E-01 2.55E-01 8.48E-01 4.28E+01

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

LIVER
O.OOE+00
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Table B4-llb Continued J
POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : KR87

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 9.35E+01 9.35E+01 9.35E+01 9.35E+01 9.35E+01 9.35E+01 9.75E+01 4.16E+02

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00B+00 0.00E+00 0.00B+00 0.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 0.00B+00 0.OOE+00 0.00B+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.005+00 O.OOE+00 0.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.005+00 0.00B+00 0.00E+00

Ol/01J2004 B4-226 Rev. 12
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : KR88

FOR PATHWAY: PLUME

T. BODY
ALL AGES 2.33E+02

FOR PATHWAY: GROUND

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: COW MILK

T. BODY.
ALL AGES-0.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES O.OOE+00

GI-TRACT BONE . LIVER KIDNEY THYROID
2.33E+02 2.33E+02 2.33E+02 2.33E+02 2.33E+02

GI-TRACT . BONE LIVER KIDNEY .THYROID

O.OOE+00 O.OOE+000.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT BONE LIVER KIDNEY. THYROID
O.OOE+00 O.OOE+00 .OOE+00 O.OOE+00 O.OOE+00

GI-TRACT' BONE LIVER KIDNEY THYROID
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

GI-TRACT* - BONE LIVER KIDNEY 'THYROID
0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT ' BONE LIVER KIDNEY THYROID
O.OOE+00-0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT," BONE - LIVER KIDNEY THYROID
O.OOE.00 O.OOE+00-O.OOE+00 O.OOE+00 O.OOE+00

LUNG SKIN
2.34E+02 3.43E+02

LUNG SKIN
O.OOE+00 O.OOE+00

LUNG SKIN
O.OOE+00 0.OOE+00

LUNG SKIN
O.OOE+00 O.OOE+00

LUNG SKIN
O.OOE+00 0.00E+00

LUNG SKIN
0.00E+00 0.00E+00

LUNG SKIN
O.OOE+00 O.OOE+00
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JTable B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : KR89

FOR PATHWAY: PLUME

T. BODY
ALL AGES 2.63E+02

FOR PATHWAY: GROUND

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES 0.OOE+00

GI-TRACT
2.63E+02

GI-TRACT
o.OOE+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

BONE
2.63E+02

BONE
0.OBO+00

BONE
0.OOE+00

BONE
0.OOE+00

BONE
0.OOE+00

BONE
0.OOE+00

BONE
0.OOE+00

LIVER
2.63E+02

LIVER
o.OOE+00

LIVER
0.OOE+00

LIVER
0.O0E+00

LIVER
0.O0E+00

LIVER
0.OOE+00

LIVER
o.OOE+00

KIDNEY THYROID
2.63E+02 2.63E+02

KIDNEY THYROID
0.OOE+00 0.OOE+00

KIDNEY THYROID
0.OOE+00 0.OOE+00

KIDNEY THYROID
0.OOE+00 O.OOE+00

KIDNEY THYROID
0.OOE+00 O.OOE+00

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
O.OOE+00 0.OOE+00

LUNG
2.67E+02

LUNG
0.OOE+00

LUNG
0.0OE+00

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
0.00E+00

SKIN
6.24E+02

SKIN
0.OOE+00

SKIN
0.00E+00

SKIN
0.00E+00

SKIN
O.00E+00

SKIN
0.00E+00

SKIN
0.OOE+00

J
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : KR90

FOR PATHWAY: PLUME

T. BODY
ALL AGES 2.47E+02

FOR PATHWAY: GROUND

* T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL-AGES 0.OOE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: COW MILK

T. BODY
-ALL AGES 0.OOE+00

FOR PATHWAY: GOAT MILK

' ALL T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES:0.OOE+00

o1)/2004

GI-TRACT- BONE LIVER
2.47E+02 2.47E+02 2.47E+02

GI-TRACT BONE LIVER
0.OOE+00 0.OOE+00 0.OOE+00

GI-TRACT BONE LIVER
0.OOE+00O0.OOE+00 O.OOE+00

GI-TRACT * BONE' LIVER
0.OOE+00 0.00E+00 0.OOE+00

GI-TRACT BONE . LIVER
0.OOE+00 0.OOE+00 0.OOE+00

GI-TRACT ' BONE ' LIVER
0.OOE+00 .0'00E+00 0.OOE+00

GI-TRACT BONE LIVER
0.OOE+00 0.OOE+00 0.00E+00

KIDNEY
2.47E+02

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

KIDNEY
o.OOE+00

-THYROID LUNG
2.47E+02 2.50E+02

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00

-THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

SKIN
5.18E+02

SKIN
0. OOE+.

SKIN
0.0OE+00

SKIN
0.OOE+00

SKIN
0.OOE+.0

SKIN
0.OOE+00

SKIN
0.OOE+00
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Table B4-11b Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS - - FOR ISOTOPE : XE131iM

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.45E+00 1.45E+00 1.45E+00 1.45E+00 1.45E+00 1.45E+00 1.8OE+00 1.78E+01

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+0O O.OOE+0O O.OOE+OO O.OOE+00 O.OOE+0O

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+0O O.OOB+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+0O O.aaE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRAcT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+0O O.OOE+0O O.aOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : XE133M

FOR PATHWAY: PLUME , -

T. BODY GI-TRACT ': BONE LIVER KIDNEY
ALL AGES 3.98E+00 3.98E+00 3.98E+00 3.98E+00 3.98E+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE., LIVER KIDNEY
'ALL AGES O.'OOE+00 O.OOE+00-0.00E+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00'0.OOE+00 O.OOE+00

FOR PATHWAY: MEAT

- T. BODY GI-TRACT BONE ' LIVER KIDNEY
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00-0.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

' T. BODY GI-TRACT 't BONE LIVER KIDNEY
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00'0.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

' T. BODY GI-TRACT' BONE- LIVER' KIDNEY
'ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

THYROID LUNG
3.98E+00 4.44E+00

THYROID LUNG
O.OOE+00 O.OOE+00

'THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O;OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

* SKIN
3.73E+01

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
0.0 OE+00

: T. BODY GI-TRACT BONE- LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.OOE+00 0.OOE+00'0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00 0.00E+00

o1u01?2OO4 B4-231 Rev. 12



I I-

Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : XE133

FOR PATHWAY: PLUME

T. BODY
ALL AGES 4.66E+00

FOR PATHWAY: GROUND

T. BODY
ALL AGES 0.002+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: INHALATION

GI-TRACT
4.66E+00

GI-TRACT
0.00E+00

GI-TRACT
0.00B+00

GI-TRACT
0.00E+00

GI-TRACT
0.OOE+00

GI-TRACT
0.OOE+00

BONE
4.66E+00

BONE
0.OOE+00

BONE
0.00E+00

BONE
0.OOE+00

BONE
0.0OE+00

BONE
0.OOE+00

LIVER
4.66E+00

LIVER
0.OOE+00

LIVER
0.00E+00

LIVER
0.00E+00

LIVER
0. 00E+00

LIVER
0.OOE+00

KIDNEY THYROID
4.66E+00 4.66E+00

KIDNEY THYROID
0.OOE+00 0.OOE+00

KIDNEY THYROID
0.00E+00 0.OOE+00

KIDNEY THYROID
0.00E+00 0.OOE+00

KIDNEY THYROID
0.00E+00 0.00E+00

KIDNEY THYROID
0.00B+00 0.OOE+00

LUNG
5.00E+00

LUNG
0.OOE+00

LUNG
0.00E+00

LUNG
0.OOE+00

LUNG
0.00E+00

LUNG
0.OOE+00

SKIN
1.59E+01

SKIN
0.00E+00

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
0.OOE+00

T. BODY GI-TRACT BONE LIVER
ALL AGES 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

KIDNEY THYROID LUNG SKIN
0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : XE135M

FOR PATHWAY: PLUME

T. BODY
ALL AGES 4.94E+01

FOR PATHWAY: GROUND ,

T. BODY
-ALL AGES 0.00E+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES :0.OOE+00

FOR PATHWAY: COW MILK

T. BODY
-ALL AGES 0.00E+00

FOR PATHWAY: GOAT MILK

- T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: INHALATION

GI-TRACT - BONE LIVER KIDNEY THYROID
4.94E+01-4.94E+01 4.94E+01 4.94E+01 4.94E+01

GI-TRACT BONE LIVER KIDNEY THYROID
0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

GI-TRACT BONE LIVER KIDNEY THYROID
0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

GI-TRACT' ' BONE LIVER KIDNEY THYROID
0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

GI-TRACT BONE LIVER KIDNEY THYROID
0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00

GI-TRACT - BONE LIVER KIDNEY? THYROID
0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

; LUNG
4.97E+01

. LUNG
0.OOE+00

LUNG
0.00E+00

LUNG
0.00E+00

LUNG
o.OOE+00

LUNG
o.OOE+00

SKIN
8.12E+01

SKIN
0.00E+00

SKIN
. OOE+00

SKIN
0.0OE+00

SKIN
0.OOE+00

SKIN
0.OOE+00

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
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JTable B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : XE135

FOR PATHWAY: PLUME

T. BODY
ALL AGES 2.87E+01

FOR PATHWAY: GROUND

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES O.0OE+00

FOR PATHWAY: MEAT

T. BODY
ALL AGES 0.00E+00

FOR PATHWAY: COW MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES O.OOE+00

GI-TRACT BONE
2.87E+01 2.87E+01

GI-TRACT BONE
O.0OE+00 O.OOE+00

GI-TRACT BONE
O.OOE+00 O.OOE+00

GI-TRACT BONE
0.00E+00 O.OOE+00

GI-TRACT BONE
O.0OE+00 O.OOE+00

GI-TRACT BONE
O.O0E+00 O.OOE+00

GI-TRACT BONE
O.0OE+00 O.OOE+00

LIVER
2.87E+01

LIVER
O.O0E+00

LIVER
o.OOE+00

LIVER
0.0OE+00

LIVER
o.OOE+00

LIVER
o.OOE+00

LIVER
o.OOE+00

KIDNEY
2.87E+01

KIDNEY
o.OOE+00

KIDNEY
0.OOE+00

KIDNEY
o.OOE+00

KIDNEY
0.OOE+00

KIDNEY
0.OOE+00

KIDNEY
0.00E+00

THYROID
2.87E+01

THYROID
0.OOE+00

THYROID
o.00E+00

THYROID
0.00E+00

THYROID
0.00E+00

THYROID
o.00E+00

THYROID
o.OoE+00

LUNG
2.94E+01

LUNG
O.OOE+00

LUNG
0.00E+00

LUNG
0.OOE+00

LUNG
0.00E+00

LUNG
0.00E+00

LUNG
O.OOE+00

SKIN
9.25E+01

SKIN
0.OOE+00

SKIN
o.OOE+00

SKIN
o.00E+00

SKIN
o.OOE+00

SKIN
o.OOE+00

SKIN
0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS

FOR PATHWAY: PLUME

T. BODY GI-TRACT. BONE LIVER
ALL AGES 2.25E+01 2.25E+01 2.25E+01 2.25E+01

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER
ALL AGES'O.OOE+00 O.OOE+00 O.OOE+000.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE- LIVER
ALL AGES O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT' : BONE: LIVER
ALL AGES O.OOE+00 O.OOE+00 O.OOE+000.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

-- FOR ISOTOPE : XE137

KIDNEY THYROID LUNG SKIN
2.25E+01 2.25E+01 2.64E+01 4.13E+02

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

T. BODY GI-TRACT BONE' LIVER KIDNEY
ALL AGES 0.OOE+00 O.OOE+00 O.OOE+00 O.OQE+00.0.OOE+00

THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : XE138

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.40E+02 1.42E+02 2.93E+02

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.OOE+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.0OE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OE+00 0.0OE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : CR51

FOR PATHWAY: PLUME

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: GROUND

- T. BODY
.-ALL AGES 1.02E+05

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 1;80E+03

FOR PATHWAY: MEAT

- T. BODY
ALL AGES 1.67E+02

FOR PATHWAY: COW MILK

* T. BODY
ALL AGES 4.72E+02

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: INHALATION

GI-TRACT
O.OOE+00

GI-TRACT
1.02E+05

GI-TRACT
2.96E+05

GI-TRACT
3.39E+04

GI-TRACT
7.OOE+04

GI-TRACT
O.OOE+00

BONE LIVER
O.OOE+00 0.OOE+00

BONE LIVER
1.02E+05 1.02E+05

BONE LIVER
O.OOE+00 0.OOE+00

- BONE LIVER
O.OOE+00 O.OOE+00

BONE LIVER
0.00E+00 O.OOE+00

BONE LIVER
O.OOE+00 O.OOE+00

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
1.02E+05 1.02E+05

KIDNEY THYROID
3.50E+02 1.04E+03

KIDNEY THYROID
3.44E+01 9.76E+01

KIDNEY THYROID
8.91E+01 2.70E+02

KIDNEY THYROID
0.00E+00 O.OOE+00

LUNG
o.OOE+00

LUNG
1.02E+05

LUNG
2.20E+03

- LUNG
2.12E+02

- LUNG
5.66E+02

LUNG
O.OOE+00

SKIN
O.OOE+00

SKIN
1.20E+05

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
O.OOE+00

* SKIN
O.OOE+00

* T. BODY GI-TRACT i BONE LIVER KIDNEY -THYROID LUNG SKIN
ALL AGES 3.S6E+00 9.09E+01 O.OOE+00 O.OOE+00 7.52E-01 2.07E+00 4.91E+02 O.OOE+00
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Table B4-llb Continued J
POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : MN54

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00B+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 0.00E+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.02E+07 3.02E+07 3.02E+07 3.02E+07 3.02E+07 3.02E+07 3.02E+07 3.55E+07

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.15E+06 1.20E+07 O.0OE+00 5.35E+06 1.56E+06 O.OE+00 O.OOE+00 O.OE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.67E+04 4.74E+05 O.OOE+00 l.BlE+05 5.33E+04 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.45E+04 2.29E+05 O.OOE+00 l.llE+05 3.23E+04 O.OOE+00 o.o0E+00 o.00E+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.22E+02 2.09E+03 O.OOE+00 1.30E+03 3.20E+02 O.OOE+00 4.71E+04 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : FE59

FOR PATHWAY: PLUME

- T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: GROUND

T. BODY
ALL-AGES 5.96E+06

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 3.45E+06

FOR PATHWAY: MEAT

T. BODY
ALL AGES S.45E+06

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 4.36E+05

FOR PATHWAY: GOAT MILK

T. BODY
ALL'AGES O.OOE+00

FOR PATHWAY: INHALATION

GI-TRACT BONE
0.0OE+00 O.OOE+00

GI-TRACT ' BONE
5.96E+06 5.96E+06

GI-TRACT -s BONE
2.OOE+07 4.01E+06

GI-TRACT - BONE
3.86E+07 6.19E+06

GI-TRACT ' BONE
2.29E+06 5.10E+05

GI-TRACT. ', BONE
O.OOE+00 O.OOE+00

LIVER
o.OOE+00

m LIVER
5.96E+06

LIVER
8.19E+06

LIVER
1.35E+07

- LIVER
1.01E+06

LIVER
O.OOE+00

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 0.OOE+00

KIDNEY THYROID LUNG
5.96E+06 5.96E+06 5.96E+06

KIDNEY THYROID LUNG
O.OOE+00 0.OOE+00 2.36E+06

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 3.85E+06

KIDNEY THYROID LUNG
O.OOE+00 O.OOE+00 2.94E+05

KIDNEY' THYROID LUNG
O.OOE+00 O.OOE+00 O.OOE+00

SKIN
O.OOE+00

SKIN
7.OOE+06

SKIN
O.OOE+00

SKIN
0. OOE+00

SKIN
O.OOE+00

SKIN
0.OOE+00

' T. BODY GI-TRACT - BONE
ALL AGES-3.78E+02 5.23E+03 4.34E+02

LIVER KIDNEY THYROID I LUNG SKIN
9.38E+02 0.OOE+00 0.OOE+00 3.53E+04'0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : C058

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 0.00E+00 0.00E+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 8.27E+06 8.27E+06 8.27E+06 8.27E+06 8.27E+06 8.27E+06 8.27E+06 9.68E+06

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.72E+06 1.02E+07 0.OOE+00 6.85E+05 O.OOE+00 O.OE+00 O.OOE+B00 O.OE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 8.95E+05 6.54E+06 O.OOE+00 3.77E+05 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.66E+05 8.87E+05 0.00E+00 6.48E+04 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.O0E+00 O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT. BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 7.35E+01 2.91E+03 O.OOE+00 5.26E+01 O.OOE+00 O.OOE+00 3.17E+04 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE. LIVER
ALL AGES 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: GROUND

- T. BODY GI-TRACT BONE LIVER
ALL AGES 4.70E+08 4.70E+08 4.70E+08 4.70E+08

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER
ALL'AGES 6.74E+06 3.79E+07'0.OOE+00:2.75E+06

FOR PATHWAY: MEAT

; T. BODY GI-TRACT BONE LIVER
. ALL'AGES 3.46E+06 2.39E+07 0.00E+00 1.48E+06

FOR PATHWAY: COW MILK

T. BODY GI-TRACT. BONE LIVER
ALL AGES 5.52E+05 2.81E+06 0.OOE+00 2.21E+05

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER
ALL AGES 0.00E+00 0.00E+00 0.OOE+00 0.00E+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE: LIVER
ALL AGES.'5.25E+02 7.82E+03 0.00E+00 3.84E+02

-- FOR ISOTOPE : C060

KIDNEY -THYROID LUNG
0.OOE+00 0.00E+00 0.00E+00

KIDNEY THYROID LUNG
4.70E+08 4.70E+08 4.70E+08

KIDNEY THYROID LUNG
0.OOE+00 0.OOE+00 0.OOE+00

KIDNEY THYROID LUNG
0.OOE+00 0.OOE+00 0.OOE+00

KIDNEY THYROID LUNG
0.OOE+00 0.OOE+00 0.OOE+00

KIDNEY THYROID. LUNG
0.00E+00 0.00E+00 0.00E+00

KIDNEY THYROID LUNG
0.00E+00 0.00E+00 2.03E+05

SKIN
0.0OE+00

SKIN
5.53E+08

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
.0.OOE+00

* SKIN
0.OOE+00

SKIN
0.OOE+00
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J /Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : ZN65

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE
ALL AGES 6.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE
ALL AGES 1.63E+07 1.63E+07 1.63E+07

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE
ALL AGES 1.16E+07 1.05E+07 7.54E+06

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE
ALL AGES 1.21E+07 1.36E+07 8.11E+06

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE
ALL AGES 3.39E+07 2.77E+07 2.17E+07

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE
ALL AGES O.OOE+00 O.OOE+00 O.0OE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE
ALL AGES 1.64E+03 1.48E+03 1.09B+03

* LIVER
O.O0E+00

LIVER
1.63E+07

LIVER
2.29E+07

LIVER
2.52E+07

LIVER
6.53E+07

LIVER
o.OOE+00

LIVER
3.40E+03

KIDNEY
O.OOE+00

KIDNEY
1.63B+07

KIDNEY
1.49E+07

KIDNEY
1.67E+07

KIDNEY
4.24B+07

KIDNEY
O.OOE+00

KIDNEY
2.24E+03

THYROID LUNG
0.OOE+00 O.OOE+00

THYROID LUNG
1.63E+07 1.63E+07

THYROID LUNG
0.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 0.OOE+00

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
0.OOE+00 0.OOE+00

THYROID LUNG
0.00E+00 2.92E+04

SKIN
o.OOE+00

SKIN
1.88E+07

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
o.OOE+00

SKIN
O.OOE+00

SKIN
0.OOE+00

'i4
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Table B4-llb Continued

POPULATION DOSE FACTORS FORZGASEOUS EFFLUENTS -- FOR ISOTOPE : SR89

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL AGES .O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT ; BONE' LIVER KIDNEY
ALL AGES 4.73E+02 4.73E+02 4.73E+02 4.73E+02 4.73E+02

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY
ALL AGES'9.45E+06'3.35E+07 3.30E+08 O.OOE+00 0.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT '' BONE LIVER KIDNEY
ALL AGES-2.23E+05 9.84E+05 7.78E+06 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT-' BONE LIVER KIDNEY
ALL AGES '8.19E+05 2.63E+06 2.86E+07 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT ' BONE' LIVER KIDNEY
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

FOR PATHWAY: INHALATION

' - T. BODY GI-TRACT BONE - LIVER KIDNEY
ALL AGES 3.34E+02 1.01E+04-1.16E+04'0.00E+00 O.OOE+00

THYROID LUNG SKIN
O.OOE+OO O.OOE+00 O.OOE+00

THYROID LUNG SKIN
4.73E+02 4.73E+02 5.48E+02

THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OOE+00

.THYROID LUNG SKIN
O.OOE+00 O.OOE+00 0.00E+00

THYROID LUNG SKIN
O.OOE+00 O.OOE+00 O.OaE+00

THYROID LUNG SKIN
O.OOE+00'0.OOE+00 O.OOE+00

THYROID LUNG SKIN
O.OOE+00 5.22E+04 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : SR90

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.0oE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 6.67E+09 6.48E+08 2.69E+10 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.06E+O8 3.28E+07 1.24E+09 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 7.64E+O8 7.07E+07 3.07E+09 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.95E+05 2.07E+04 3.15E+06 O.OOE+00 O.OOE+00 O.OOE+00 3.56E+05 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : ZR95

FOR PATHWAY: PLUME

T. BODY
;ALL AGES 0.00E+0D

FOR PATHWAY: GROUND

T. BODY
ALL AGES 5.34E+06

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 6.69E+03

FOR PATHWAY: MEAT

T. BODY
ALL AGES 9.04E+03

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 3.30E+00

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES 8.34E+02

GI-TRACT. BONE LIVER
O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT BONE LIVER
5.34E+06 5.34E+06 5.34E+06

GI-TRACT. BONE LIVER
2.10E+07 3.21E+04 8.94E+03

GI-TRACT - BONE LIVER
3.45E+07 4.26E+04 1.27E+04

GI-TRACT BONE LIVER
9.41E+03 1.60E+01 4.32E+00

GI-TRACT BONE LIVER
O.OOE+00 O.OOE+00 O.OOE+00

GI-TRACT BONE LIVER
4.23E+03 3.96E+03 1.16E+03

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
5.34E+06 5.34E+06

KIDNEY THYROID
1.35E+04 O.OOE+00

KIDNEY THYROID
1.95E+04 O.OOE+00

KIDNEY THYROID
6.47E+00 O.OOE+00

KIDNEY THYROID
O.OOE+00 O.OOE+00

KIDNEY THYROID
1.78E+03 O.OOE+00

LUNG SKIN
0.00E+00 O.OOE+00

LUNG SKIN
5.34E+06 6.20E+06

LUNG SKIN
0.00E+00 O.OOE+00

LUNG SKIN
0.00E+00 O.OOE+00

LUNG SKIN
0.00E+00 O.OOE+00

LUNG SKIN
0.00E+00 O.OOE+00

LUNG SKIN
6.16E+04 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS'FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : SB124

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00B+00 0.008+00 0.00B+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00B+00 0.00B+00 0.003+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 O.00E+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.005+00 0.005+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00B+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 j

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00B+00 0.00B+00 0.00B+00 0.OOE+00 0.00B+00 0.OOE+00 0.OOE+00 0.005+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : CS134

FOR PATHWAY: PLUME

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: GROUND

T. BODY
ALL AGES 1;50E+08

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 1.08E+08

FOR PATHWAY: MEAT

T. BODY
ALL AGES 2.14E+07

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 9.62E+07

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: INHALATION

- T. BODY
ALL AGES 1.95E+04

GI-TRACT BONE LIVER
0.00E+00 0.OOE+00 0.OOE+00

GI-TRACT BONE LIVER
1.50E+08 l.50E+08 1.50E+08

GI-TRACT BONE LIVER
2.44E+06 9.19E+07 1.90E+08

GI-TRACT BONE LIVER
4.69E+05 1.42E+07'3.13E+07

GI-TRACT BONE. LIVER
2.20E+06 9.20E+07 +1.86E+08

GI-TRACT BONE LIVER
0.OOE+00 0.OOE+00 0.OOE+00

GI-TRACT BONE LIVER
2.88E+02 1.37E+04 2.86E+04

KIDNEY
0.OOE+00

KIDNEY
1.50E+08

KIDNEY
6.05E+07

KIDNEY
1.OOE+07

KIDNEY
5.88E+07

KIDNEY
o.00E+00

KIDNEY
9.57E+03

THYROID
o.OOE+00

THYROID
1.50E+08

THYROID
0.OOE+00

THYROID
0.00E+00

THYROID
o.OOE+00

THYROID
0.OOE+00

THYROID
0.O0E+00

LUNG
0.OOE+00

LUNG
1.50E+08

LUNG
2.10E+07

LUNG
3.42E+06

LUNG
2.06E+07

LUNG
0.OOE+00

LUNG
3.37E+03

SKIN
0.00E+00

SKIN
1-.75E+08

SKIN
0.00E+00

SKIN
0. OOE+00

SKIN
. OOE+00

SKIN
0.OOE+00

SKIN
0.0OE+00
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JTable B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : CS136

FOR PATHWAY: PLUME

T. BODY
ALL AGES 0.OOE+00

FOR PATHWAY: GROUND

T. BODY
ALL AGES 3.29E+06

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 5.41E+06

FOR PATHWAY: MEAT

T. BODY
ALL AGES 7.98E+05

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 1.05E+07

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.0OE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES 3.58E+03

GI-TRACT BONE
0.00E+00 0.OOE+00

GI-TRACT BONE
3.29E+06 3.29E+06

GI-TRACT BONE
6.57E+0S 2.27E+06

GI-TRACT BONE
1.11E+05 3.08E+05

GI-TRACT BONE
l.19E+06 4.53E+06

GI-TRACT BONE
0.O0E+00 O.00E+00

GI-TRACT BONE
3.23E+02 1.42E+03

LIVER KIDNEY
O.OOE+00 O.OOE+00

LIVER KIDNEY
3.29E+06 3.29E+06

LIVER KIDNEY
7.85E+06 4.29E+06

LIVER KIDNEY
1.13E+06 6.25E+05

LIVER KIDNEY
1.53E+07 8.33E+06

LIVER KIDNEY
O.OOE+00 O.OE+00

LIVER KIDNEY
4.92E+03 2.83E+03

THYROID
0.00E+00

THYROID
3.29E+06

THYROID
0.OOE+00

THYROID
0.OOE+00

THYROID
0.0OE+00

THYROID
0.OOE+00

THYROID
0.00B+00

LUNG
0.OOE+00

LUNG
3.29E+06

LUNG
6.17E+05

LUNG
8.81E+04

LUNG
1.21E+06

LUNG
0.OOE+00

LUNG
4.13E+02

SKIN
0.OOE+00

SKIN
3.72E+06

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
0.00E+00

SKIN
0.OOE+00

SKIN
0.OOE+00

J
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS-EFFLUENTS -- FOR ISOTOPE : CS137

FOR PATHWAY: PLUME

T. BODY
ALL AGES Q.OOE+00

FOR PATHWAY: GROUND

T. BODY
ALL AGES 2.25E+08

FOR PATHWAY: VEGETABLE

T. BODY
ALL AGES 7.48E+07

FOR PATHWAY: MEAT

T. BODY
ALL AGES 1.37E+07

FOR PATHWAY: COW MILK

T. BODY
ALL AGES 6.06E+07

FOR PATHWAY: GOAT MILK

T. BODY
ALL AGES O.OOE+00

FOR PATHWAY: INHALATION

T. BODY
ALL AGES 1.14E+04

GI-TRACT:. BONE LIVER
O.OOE+00 O.OOE+00 0.00E+00

GI-TRACT BONE LIVER
2.25E+08 2.25E+08 2.25E+08

GI-TRACT - BONE LIVER
2.42E+06 1.45E+08 1.72E+08

GI-TRACT - BONE LIVER
4.25E+05 2.04E+07 2.58E+07

GI-TRACT BONE LIVER
2.01E+06 1.34E+08 1.54E+08

GI-TRACT:. BONE LIVER
O.OOE+00 0.OOE+00 O.OOE+00

GI-TRACT BONE LIVER
2.38E+02 1.81E+04 .2.15E+04

KIDNEY
O.OOE+00

KIDNEY
2.25E+08

KIDNEY
5.75E+07

KIDNEY
8.68E+06

KIDNEY
5.16E+07

KIDNEY
O.O0E+00

KIDNEY
7.61E+03

THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
2.25E+08 2.25E+08

THYROID LUNG
O.OOE+00 2.01E+07

THYROID LUNG
0.00E+00 2.97E+06

THYROID LUNG
O.OOE+00 1.82E+07

.THYROID LUNG
O.OOE+00 O.OOE+00

THYROID LUNG
O.OOE+00 2.69E+03

SKIN
o.OOE+00

SKIN
2;62E+08

SKIN
0.00E+00

SKIN
0.`00E+00

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : BA140

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL-AGES O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 4.48E+05 4.48E+05 4.48E+05 4.48E+05 4.48E+05 4.48E+05 4.48E+05 5.12E+05

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 4.51E+05 9.60E+06 7.25E+06 7.88E+03 2.64E+03 0.00E+00 4.69E+03 O.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 4.86E+04 1.25E+06 7.63E+05 8.86E+02 2.99E+02 O.OOE+00 5.20E+02 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.07E+04-5.97E+05 4.96E+05 5.26E+02 1.76E+02 O.OOE+00 3.15E+02 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES o.0BO+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 9.39E+01 6.25E+03 1.48E+03 1.70E+00 5.71E-01 O.OOE+00 4.56E+04 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : CE141

FOR PATHWAY: PLUME

T. BODY GI-TRACT ' BONE LIVER KIDNEY THYROID
ALL AGES 0.OOE+00.0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ALL AGES 2.98E+05 2.98E+05'2.98E+05'2.98E+05 2.98E+05 2.98E+05

FOR PATHWAY: VEGETABLE

* T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ALL'AGES 5.87E+02 1.27E+07 7.77E+03.4.64E+03 2.11E+03 0.OOE+00

FOR PATHWAY: MEAT

- T. BODY GI-TRACT, BONE LIVER KIDNEY THYROID
-ALL AGES 2.64E+01 7.07E+05 3.47E+02 2.19E+02 1.01E+02 O.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
ALL AGES 6.76E+00 1.33E+05 8.97E+01 5'.24E+01 2.38E+01 0.00E+00

FOR PATHWAY: GOAT MILK

' T. BODY GI-TRACT '- BONE LIVER' KIDNEY THYROID
-ALL AGES 0.OOE+00 0.OOE+0O 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID
- ALL AGES 5.79E+01 3.44E+03 7.64E+02 4.80E+02 2.19E+02 0.OOE+00

LUNG
O.OOE+00

LUNG
2.98E+05

LUNG
0.0OE+00

LUNG
0.OOE+00

LUNG
0.OOE+00

LUNG
0.OOE+00

' LUNG
1.34E+04

SKIN
0.OOE+00

SKIN
3.36E+05

SKIN
0.OOE+00

SKIN
0.OOE+00

SKIN
O.OOE+00

SKIN
0.OOE+00

SKIN
0.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : CE144

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGESO.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0OE+00 O.OOE+00 O.O0E+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.51E+06 1.51E+06 1.51E+06 1.51E+06 1.51E+06 1.51E+06 1.51E+06 1.75E+06

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.74E+04 1.50E+08 6.99E+05 2.60E+05 1.50E+05 O.OOE+00 0.OOE+00 o.0oE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.73E+03 8.61E+06 3.23E+04 1.26E+04 7.41E+03 O.OOE+00 O.OOE+00 0.00E+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 3.31E+02 1.20E+06 6.19E+03 2.25E+03 1.30E+03 O.OOE+00 O.OOE+00 O.OOE+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O.OOE+00 O.OOE+00 O.OOE+00 O.0OE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 7.OOE+03 2.34E+04 1.31E+05 5.08E+04 2.96E+04 O.OOE+00 2.88E+05 O.OOE+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : I131

FOR PATHWAY: PLUME

T. BODY GI-TRACT = BONE
ALL AGES O.OOE+00 O.OOE+00 0.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT" BONE
ALL AGES 1.88E+05 1.88E+05 1.88E+05

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE
ALL AGES 1.29E+06 4.40E+05 1.83E+06

FOR PATHWAY: MEAT

T. BODY GI-TRACT' BONE
ALL AGES 1.11E+05 4.41E+04 1.48E+05

FOR PATHWAY: COW MILK

T. BODY GI-TRACT . BONE
ALL AGES 1.82E+06 5.78E+05 2.66E+06

FOR PATHWAY: GOAT MILK

- T. BODY GI-TRACT. BONE
ALL AGES O.OOE+00 Q.OOE+00 O.OOE+00

FOR PATHWAY: INHALATION

T. BODY GI-TRACT:- BONE
ALL'AGES 7.04E+02 1.79E+02 :9.59E+02

. LIVER
O.OOE+00

LIVER
1.88E+05

LIVER
'2.27E+06

LIVER
1.96E+05

LIVER
* 3.22E+06

* LIVER
O.OOE+00

LIVER
1.25E+03

KIDNEY THYROID - LUNG
O.OOE+00 O.OOE+00 0.OOE+00

KIDNEY THYROID LUNG
1.88E+05 1.88E+05 1.88E+05

KIDNEY THYROID LUNG
3.84E+06 7.37E+08 O.OOE+00.

KIDNEY -THYROID LUNG
3.33E+05 6.36E+07 O.OOE+00

KIDNEY THYROID LUNG
5.42E+06 1.04E+09 O.OOE+00

KIDNEY' THYROID LUNG
O.OOE+00 O.OOE+00 O.OOE+00

KIDNEY THYROID LUNG
2.10E+03 4.11E+05 O.OOE+00

SKIN
0.OOE+00

SKIN
2.28E+05

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
O.OOE+00

SKIN
0.00E+00
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Table B4-llb Continued

POPULATION DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE : I133

FOR PATHWAY: PLUME

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES O:OOE+00 O.OOE+00 o.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

FOR PATHWAY: GROUND

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.68E+04 2.68E+04 2.68E+04 2.68E+04 2.68E+04 2.68B+04 2.68E+04 3.26E+04

FOR PATHWAY: VEGETABLE

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.34E+00 4.96E+00 4.66E+00 7.06E+00 1.21E+01 1.13E+03 0.00E+00 0.OOE+00

FOR PATHWAY: MEAT

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 2.72E-03 6.77E-03 5.29E-03 8.54E-03 1.48E-02 1.31E+00 0.00E+00 0.OOE+00

FOR PATHWAY: COW MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 4.28E+03 8.45E+03 8.61E+03 1.27E+04 2.18E+04 2.06E+06 0.00E+00 0.00E+00

FOR PATHWAY: GOAT MILK

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 J

FOR PATHWAY: INHALATION

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
ALL AGES 1.66E+02 2.65E+02 3.29E+02 5.20E+02 8.92E+02 8.04E+04 0.00E+00 0.00E+00
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5.0 Radiological Environmental Monitoring Program

The emphasis of the operational Radiological Environmental Monitoring Program is to verify
source control at the plant. In meeting this objective, certain findings have been considered in
formulating the operational Radiological Environmental Monitoring Program. Among these the
most important in relation to critical exposure paths and population groups are the following:

As of the most recent land use census no commercial dairy exists within ten (10) miles of
the plant nor any individual cows or goats within five (5) miles whose milk is consumed
by humans; however, there are ranches with beef cattle within a 10-mile radius as
indicated in Table B4-lOc.

There are extensive commercial crops grown, mainly rice, soybeans, grain sorghum, and
cotton in the region immediately surrounding the plant. The major portion of irrigation in
this region is from the'canal and levee systems with water controlled by the Lower
Colorado River Authority in Bay City. Alternate irrigation comes from deep water wells
300 ft. or greater in depth. Although three irrigation permits have been issued by the
Lower Colorado River Authority for irrigation with Colorado River water taken
downstream from the plant, these permits have not been exercised due to the brackish
quality of the river in this area.

Local towns derive their drinking water from ground-water wells; there is no population
consumption of water from the Colorado River below the plant.

There is substantial commercial harvesting of shellfish in Matagorda Bay, with the
potential of harvesting fin fish as well 'depending on state controls. The Colorado River
estuary is limited to sport fishing for human consumption and commercial fishing for bait
species.

Prevailing winds are from the south'to east-south-east.

5.1 Program Summary

The design and implementation of the Radiological Environmental Monitoring Program, related
surveillance activities, sample analysis, and reporting is performed by STP. The monitoring
program is a tiered system in which the level of surveillance is in part determined by effluent
releases. The minimum program is outlined in the following sections and in Table B5-1.

The program is modeled after the minimum Radiological Environmental Monitoring Program
described in the 1979 Nuclear Regulatory Commission Branch Technical Position. This program
was originally negotiated with the Nuclear Regulatory commission and was included in the
Technical Specifications for each unit at the South Texas Project. Subsequently, the Nuclear
Regulatory Commission requested that the minimum program approved for the South Texas
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Project be removed from the Technical Specifications and be placed in Part A of this document.
With Revision 9 to the ODCM, the minimum program was removed from Part A and combined
with Table B5-1 of Part B. The bold faced type appearing in Table B5-1 highlights the
requirements of the minimum Radiological Environmental Monitoring Program acceptable to the
Nuclear Regulatory Commission for the' South Texas Project. Although the format is different,
the content remains unchanged from the original Technical Specifications.

The results of this program are routinely reported in the Annual Radiological Environmental
Operating Report as indicated in Control 6.9.1.3. In support of this report, a land use census will
be conducted annually. In the event plant releases result in environmental measurements
exceeding Table A5-2 values or the results of an analysis indicate unexpected concentrations of
radionuclides in the environment, a more vigorous sampling program may be instituted.

In the event of an incident involving large releases of activity from STP, an intensive sampling
program would be initiated. This program would include special studies as appropriate for the
particular incident and might include special reporting.

The following paragraphs describe the general program instituted including the types of samples,
the collection frequency, and the analysis to be accomplished on each sample type.

5.2 Sampling Program Description

5.2.1 Airborne Iodine and Particulates

Airborne, iodine and particulates are sampled by continuous low volume air samplers
(approximately 2.0 cfin) fitted with charcoal canisters. The air sampling network will consist of
5 stations. Three stations are located at the exclusion zone boundary, one each in the N, NNW,
and NW sectors. Since all releases will be at ground level or from roof vents, the highest
calculated off-site ground level concentration of airborne releases occurs at the site boundary
regardless of wind direction. An air sampling system is located in the community of Bay City. A
control station is located at least ten (10) miles WSW of the site in a minimal wind direction.
The filters are changed weekly and analyzed.

5.2.2 Sediment Sampling

A sediment sample shall be collected semiannually at locations upstream (control) and
downstream of the MCR spillway on the Colorado River. A sample will also be collected from
within the Main Cooling reservoir to help identify buildup of radioactive materials from liquid
effluents released to the reservoir even though these materials remain on STP property. This
sample is a part of the mandatory monitoring program required by the NRC at the time STP was
licensed even though it is not used to characterize off site environmental pathways.

5.2.3 Ambient Radiation Measurements
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Background-ionizing radiation levels are measured by a network of approximately forty TLD
stations. Two dosimeters are placed at each station and are collected and analyzed quarterly.
The TLD stations are located adjacent to air monitoring stations and in generally concentric rings
about the plant at one and five mile ranges in sixteen sectors. 'The balance of the stations are
placed in special interest areas and control locations ten to eighteen miles from the site.

5.2.4 Surface Water Samplin-

Each unit discharges its liquid radioactive waste into the cooling reservoir. The radionuclides in
the reservoir are assumed to mix uniformly and subsequent blowdown releases to the Colorado
River may contain these radionuclides. The Colorado River is sampled continuously both above
and below the plant discharge structure. In order to help affirm the liquid effluent pathway dose
model, STP also samples the reservoir near the spillway structure. Results of these samples may
be compared with off-site measurements to'help assess the adequacy of dose projection models.
These composite samples are analyzed for gamma isotopes monthly and for tritium quarterly.

Radionuclides may also diffuse through the bottom of the reservoir and may be discharged to
collection ditches which run into Little Robbins Slough. Grab samples may be taken
semiannually at locations near the site boundary where these surface flows enter off-site surface
waters.

5.2.5 Ground Water Sampling

Since seepage from the bottom of the reservoir' is expected to occur, some chance exists for
radionuclides to enter ground water. Two aquifers underlie the site: a shallow aquifer above
about 90 feet, and a deeper one below about 300 feet. Drinking water used in the area is drawn
from the aquifer below 300 feet which is separated from the shallow aquifer by an impermeable
strata of clay. Due to the existence of one unfilled Sondex pipe that passes from the surface
through the shallow and into the deep aquifer, the possibility exists for nuclides to migrate down
this Sondex structure into the drinking water. Therefore, wells on-site are sampled and analyzed
for tritium and gamma emitting nuclides from both the shallow and deep aquifers.

5.2.6 Fish/Aquatic Wildlife

Radioactivity in the liquid effluent from the plant may be available to the fish of the Colorado
River and Little Robbins Slough. The Colorado River is used by sports fishermen and hence,
radionuclides may find their way into the. human food chain. Fish and/or aquatic wildlife
samples are taken twice annually downstream and at a control location beyond plant influence.
Fish samples shall be taken in the main cooling reservoir as necessary to comply with STP
license agreements. These samples are analyzed for gamma emitting nuclides.

5.2.7 Agricultural Products
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The Lower Colorado River Authority which regulates the majority of irrigation water in the
vicinity of STP indicates that these waters originate upstream from the dam on the Colorado
River near Bay City. Hence, plant liquid discharges do not affect local agriculture.

The broadleaf vegetation samples are taken monthly when available.. STP collects broadleaf
vegetation samples near the site boundary in two of the three highest predicted XIQ sectors in
place of sampling private garden plots. Milk samples may be taken depending on the presence of
milk animals and the success of obtaining samples. Gamma isotopic analysis is performed on the
vegetation samples and iodine analyses will be performed if any milk samples are identified and
taken.

5.2.8 Domestic Meat

At least one sample of meat is taken annually from farms located within ten miles of the plant.
The edible tissue is analyzed for gamma-emitting radionuclides.

5.2.9 Game

Game is obtained on site or within ten miles of the site, when available. The edible tissue is
analyzed for gamma-emitting radionuclides.

5.2.10 Sewage Sludge Land Farming

In 1999 sewage sludge potentially contaminated with trace quantities of radioactive material was
approved for land application on STP property in accordance with Texas Natural Resource
Conservation Commission Registration No. 710645. Soil samples are taken to confirm
concentrations do not exceed the limits specified in Title 25 of the Texas Administrative Code
Section 289.202(ddd). However, land farming sewage sludge does not represent an effluent
pathway and hence is not monitored as part of the Radiological Environmental Monitoring
Program.

5.3 Sampling Frequency

The sampling frequencies given in Table B5-1 were selected to conform with the 1979 Nuclear
Regulatory Commission Branch Technical Position on environmental monitoring. In some cases
the sampling frequency is determined by inherent characteristics of the medium; e.g., air filters
can be run only 7-10 days before excessive pressure-drop arises. The frequency terms used in
Table B5-1 generally mean once during the time period specified. Hence Annually means some
time during the year, not 365 days from the previous sample collection time. Likewise, Monthly
means during the calendar month, not 30 days from the previous sample date. An effort is made
to space the samples reasonably but sample media availability, other scheduled activities, and
equipment availability largely control the precise sample dates.
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5.4 Sample Station Locations

Table B5-2 lists the media codes used in Table B5-3. Table B5-3 identifies sample stations by an
ID number, location vector,'brief location description and media that might be collected. This
list is not limiting and may be modified to satisfy requirements described in Table B5-l.

5.5 Quality Control

Control checks and tests are applied to the analytical operations by means of duplicate and/or
split analyses of selected samples, and by the introduction of environmental samples with known
nuclide concentrations. Calibratiois are confirmed by participation in the Nuclear Energy
Institute/National Institute-of Standards and Technology Measurement Assurance Program
(NEI/NIST MAP). "Analytical procedures are similar to those reported in HASL-300 or
equivalent commercial practice..

5.6 Analytical Sensitivity

The detection sensitivities of the various program elements are listed in Table A5-1. Samples are
analyzed as described in the program summary.

5.7 Data Presentation

Typically, reporting units are pCi/m3 for air and pCi/kg for liquid and solid samples. The
standard deviation of the net counting rate is computed using the gross counting rate and the
background rate. Suitable statistical methods are used to determine whether a count is significant
as described in references 1 and 6.

5.8 Routine Reporting Requirements

Reports on radiological environmental monitoring sample analyses are submitted in accordance
with the requirements of Control 6.9.1.3. These reports are summaries of the results of the
environmental activities and assessments of the observed impacts of plant operation on the
environment.
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE: DIRECT RADIATION(2) 40 TOTAL SAMPLING STATIONS

Forty routine monitoring stations, either with two or more dosimeters or with one instrument for measuring and recording
dose rate continuously, placed as follows:

* An inner ring of stations, one In each meteorological sector in the general area of the SITE BOUNDARY;
* An outer ring of stations, one in each meteorological sector In the 6 to 8 kin range from the site; and
* The balance of the stations to be placed in special Interest areas such as population centers, nearby residences,

schools, and in one or two areas to serve as control stations.

Sample Media, Number, Approximate Location(') and Routine Sampling and Analysis Minimum
Distance of Sample Stations from Containment. Sampling Mode Collection Type Analysis

Frequenc Frequency

Exposure Media: TLD

16- Located in all 16 meteorological sectors, 0.2 to 4 Continuously Quarterly Gamma Quarterly
miles. dose

16- Located in all 16 meteorological sectors, 2 to 7 miles.

6- Located in special interest areas (e.g. school,
population centers), within 14 miles.

2- Control stations located in areas of minimal wind
direction

(WSW,ENE), 10-16 miles. _

* The inner ring of stations in the southern sectors are located within I mile because of the main cooling reservoir.

0
1 1
0=oo
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued

EXPOSURE: AIRBORNE 5 TOTAL SAMPLING STATIONS

Samples from five locations:
* Three samples from close to the three SITE BOUNDARY locations in the different sectors of the highest calculated annual

average ground-level D/Q;
* One sample from the vicinity of a community having the highest calculated annual average ground-level D/Q; and
* One sample from a control location, as for example 15 to 30 km distant and in a minimal wind direction.

Sample Media, Number, Approximate Location('), and | Routine Nominal Analysis Minimum
Distance of Sample Stations from Containment. Sampling Collection Type Analysis

_ Mode Frequency _Frequency

Charcoal and Particulate Filters

3- Located at the exclusion zone, N, NNW, NW Sectors, 1 Continuous Weekly or Radioiodin Weekly
mile. sampler more e Canister:

operations frequently if 1-131
1 Located in Bay City, 14 miles. required by

dust loading Particulate
1- Control Station, located in a minimal wind direction Sampler:

(WSW), 10 miles. Gross Beta Following
activity filter

change(3)
Gamma-
Isotopic of Quarterly
composite
(by
location)
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued

EXPOSURE: WATERBORNE 9 TOTAL SAMPLING STATIONS

Surface(5):
* One sample from the Colorado River upstream of the main cooling reservoir spillway.
* One sample from the Colorado River downstream of the main cooling reservoir spillway.
* One sample from the main cooling reservoir.

Ground:
*_Sample from the shallow aqulfer.__

Sample Media, Number And Approximate Location(") of Routine Nominal Analysis Minimum
Sample Stations Sampling Collection Type Analysis

' Mode e encyFrequency

Surface

1- Located in MCR at the MCR blowdown structure. Composite(6) Monthly Gamma- Monthly
sample over a 1- Isotopic(4)

1- Located above the site on the Colorado River not month period
influenced by plant discharge (control). (grab if not Tritium Quarterly

available) Composite
1- Located downstream from blowdown entrance into the

Colorado River.

Ground

1- Located at well down gradient in the shallow aquifer. Grab Quarterly Gamma- Quarterly

Isotopic
(4)&

_ _ ____Tritium
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued
EXPOSURE: N: ( - -. . - . .. (., I.:. -uI ; .. , .-.

EXPOSURE: WATERBORNE (continue),.-';~-

Drinking: - -

: One sample of each of one to three of the nearest water supplies that could be affected by its discharge.
* One sample from a site deep aquifer well.
* One sample from a control location.

Sediment from Shoreline:
* One sample from upstream and downstream of the cooling reservoir spillway.
* One sample from main cooling reservoir.

Sample Media, Number And Approximate Location(l) of Routine Nominal Analysis Minimum
Sample Stations Sampling Collection Type Analysis

Mode Frequency Frequenc

Drinking Water

1- Located on site. * Grab Monthly Gross Beta Monthly
& Gamma-

1- Located at a control station. Isotopic (4)

- Tritium Quarterly
Sediment Composites

1- Located above the site on the Colorado River, not Grab Semi-annually Gamma- Semiannually
influenced by plant discharge. Isotoplc(4)

1- Located downstream from blowdown entrance into the
Colorado River.

I- Located in MCR.

* No municipal water systems are affected by STP. This sample taken from deep aquifer supplying drinking water to STP employees while at work.

01m120W4 B5-9 Rev. 12
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued

EXPOSURE: INGESTION

Milk:

7 TOTAL SAMPLING STATIONS

* Samples from milk animals In three locations within 5 km distance having the highest dose potential. If there are none from
which samples can be obtained, then one sample from milk animals In each of three areas between 5 to 8 km distance when doses
are projected by calculation to be grater than 1 mrem per yearO°. One sample from milk animals at a control location greater
than 30 km distant In a minimal wind dlrection.No samples are required if there are no milk animals from which samples can be
obtained within the 8 km distance.

* Samples of three different kinds of broadleaf vegetation grown nearest each of two different offslte locations of highest predicted
annual average ground level DIQ If milk sampling Is not performed.

* One sample each of the similar broadleaf vegetation grown 15 to 30 km distant in a minimal wind direction If milk sampling is not
performed.

Sample Media, Number And Approximate Location"') of Routine Nominal Analysis Minimum
Sample Stations Sampling Collection Type Analysis Frequency

Mode Frequency' Ti)

Milk Grab Semi-monthly Gamma- Semi-monthly when
when animals Isotopic (4) animals are on pasture;

* are on pasture; and 1-131 monthly at other times
monthly at other
times.

Broadleaf Vegetation"

2- Located it the exclusion zone, N, NW, or NNW sectors. Grab Monthly during Gamma- As collected
1- Located in a minimal wind direction. growing season Isotopicl 4 )

When available and 1-131

* Limited source of sample in vicinity of STP. (Attempts will be made to obtain samples when available.)
Three different kinds of broadleaf vegetation are to be collected over the growing season, not each collection period.
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued

EXPOSURE: INGESTION (continued)

Fish and Invertebrates:
* One sample representing each commercially and recreationally important species in vicinity of plant discharge area.
* One sample representing each commercially and recreationally important species found within the main cooling reservoir.
* One sample representing the same species in areas not influenced b plant discharge.

Sample Media, Number And Approximate Location(') of Routine Nominal Analysis Minimum
Sample Stations Sampling Collection Type Analysis

Mode Frcqucncy(10)Frequency

Fish and Invertebrates (edible portions)

1- Representing commercially or recreational important Grab Sample semi- Gamma- As collected
species in vicinity of STP that maybe influenced by annually Isotopic( 4 )
plant operation. on edible

portions
I - Same or analogous species in area not influenced by

STP.

I- Same or analogous species in the MCR.

01/01/2004 BS-il Rev. 12
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Table B5-1
MINIMUM OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Continued

EXPOSURE: INGESTION (continued)

)

Food Products:
* One sample of each principle class of food products from any area that Is irrigated by water that receives the main cooling

reservoir discharges.

Sample Media, Number And Approximate Location(') of Routine Nominal Analysis Minimum
Sample Stations Sampling Collection Type Analysis

Mode Frequency'10) Frequen_ _

Agricultural Products Grab At time of Gamma As collected

harvest(9 ) Isotopic
analysis(4 )
In edible

Domestic Meat portion

1 Represents domestic stock fed on crops grown Grab Annually Gamma- As collected
exclusively within 10 miles of the plant. )hotopiC4

* No sample stations have been identified in the vicinity of the site. Presently no agricultural land is irrigated by water into which liquid plant
wastes will be discharged. Agricultural products will be considered if these conditions change.
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-- Table B5-1 Notations

(1) Specific parameters of distance and direction sector from the centerline of one
reactor, and additional description where pertinent, shall be provided for each and
every sample location in Table B5-3 in a table and figure(s) in this manual. Refer to
NUREG-0133, "Preparation of Radiological Effluent Technical Specification For
Nuclear Power Plants," October 1978, and Radiological Assessment Branch Technical
Position, Revision 1, November 1979. Deviations are permitted from the required
sampling schedule if specimens are unobtainable due to circumstances such as
hazardous conditions, seasonal unavailability, and malfunction of automatic sampling.
equipment. If specimens are unobtainable due to sampling equipment malfunction,
effort shall be made to complete corrective action prior to the end of the next
sampling period. All deviations from the sampling schedule shall be documented in
the Annual Radiological Environmental Operating Report pursuant to Control
6.9.1.3. It is recognized that, at times, it may not be possible or practicable to continue
to obtain samples of the media of choice at the most desired location or time. In these
instances, suitable alternative media and locations may be chosen for the particular
pathway in question and appropriate substitutions made within 30 days in the
Radiological Environmental Monitoring Program given in this manual. Pursuant to
Technical Specification 6.14, submit in the next Radioactive Effluent Release Report
documentation for a change in this manual including a revised figure(s) and table for
this manual reflecting the new location(s) with supporting information identifying the
cause of the unavailability of samples for that pathway and justifying the selection of
the new location(s) for obtaining samples.

(2) One or more instruments, such as a pressurized ion chamber, for measuring and
recording dose rate continuously may be used in place of, or in addition to,
integrating dosimeters. For the purposes of this table, a thermoluminescent dosimeter
(MTD) is considered to be one phosphor; two or more phosphors in a packet are
considered as two or more dosimeters. Film badges shall not be used as dosimeters
for measuring direct radiation. The 40 stations is not an absolute number. The
number of direct monitoring stations may be reduced according to geographical
limitations. TLD's may be located at nonprescribed distances from the plant due to
access limitations.

(3) Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24
hours or more after sampling to allow for radon and thoron daughter decay. If gross
beta activity in air particulate samples is greater than 10 times the yearly mean of
control samples, gamma isotopic analysis shall be performed on the individual
samples.

(4) Gamma isotopic analysis means the identification and quantification of gamma-
emitting radionuclides that may be attributable to the effluents from the facility.
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Table B5-1 Notations J
(5) The "upstream sample" shall be taken at a distance beyond significant Influence of

the discharge. The "downstream" sample shall be taken in an area beyond but near
the mixing zone. "Upstream" samples in an estuary must be taken far enough
upstream to be beyond the plant influence.' Salt water shall be sampled only when the
receiving water is utilized for recreational activities.

(6) A composite sample is one in which the quantity (aliquot) of liquid sampled is
proportional to the quantity of flowing liquid and in which the method of sampling
employed results in a specimen that is representative of the liquid flow. In this
program, composite sample aliquots shall be collected at time intervals that are very
short (e.g., hourly) relative to the compositing period (e.g., monthly) in order to assure
obtaining a representative sample. -

(7) Groundwater samples shall be taken when this source is tapped for drinking or
irrigation purposes in areas where the hydraulic gradient or recharge properties are
suitable for contamination.

(8) The dose shall be calculated for the maximum organ and age group, using the
methodology and parameters in this manual.

(9) If harvest occurs more than once a year, sampling shall be performed during each
discrete harvest. If harvest occurs continually, sampling shall be monthly. Attention
shall be paid to including samples of tuberous and root food products.*

(10) Collection frequency may vary to accommodate sample media availability, equipment
availability, and/or weather conditions.

The bold type of Table B5-1 reflects the minimum requirements for the Radiological
Environmental Monitoring Program outlined in the 1979 NRC Branch Technical Position Paper
as modified for inclusion in the original South Texas Project Technical Specifications.
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' Table B5-2

SAMPLE MEDIA CODES . _._- _ |

Al AIRBORNE RADIOIODINE L5 CABBAGE
AP AIRBORNE PARTICULATE L6 COLLARD GREENS
B1 RESIDENT DABBLER DUCK MI BEEF MEAT
B2 RESIDENT DIVER DUCK- M2 POULTRY MEAT
B3 MIGRATORY DABBLER DUCK M3 WILD SWINE
B4 MIGRATORY DIVER DUCK M4 DOMESTIC SWINE
B5 GOOSE M5 EGGS
B6 DOVE M6 GAME DEER
B7 QUAIL M7 ALLIGATOR

. B8 PIGEON - M8 RABBIT
CC CRUSTACEAN CRAB OY OYSTER
CS CRUSTACEAN SHRIMP SO SOIL
DR DIRECT RADIATION S 1 SEDIMENT - SHORELINE

- F1 FISH - PISCIVOROUS - S2 SEDIMENT - BOTTOM
F2 FISH - CRUSTACEAN & INSECT VB ANY COMBINATION OF L*

FEEDERS SAMPLES
F3 FISH - PLANTIVORES & VP -PASTURE GRASS

DETRITUS FEEDERS : .
Li BANANA LEAVES WD DRINKING WATER
L2 CANA LEAVES WG GROUND WATER
IA TURNIP GREENS WS SURFACE WATER

WW (relief) WELL WATER
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Table B5-3: Sample Station Locations

SAMPLE SUBMISSION CODE INFORMATION LIST

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
l CODE (Approximate)

|DRAIAPVBVPSO 001 I mile N FM 521

DR 002 1 mileNNE FM 521

DR 003 I mile NE- FM 521

DR 004 I mile ENE FM 521

DR 005 1 mile E STP Visitor Center on FM 521

DR Al AP SO 006 3.5 miles ESE Site near reservoir makeup pumping
l_ facility

DR 007 3.5 miles SE MCR Dike

DR 008 0.25 mile SSE MCR Dike

DR 009 0.25 mile S MCR Dike

DR 010 0.25 mile SSW MCRDike

DR 011 0.5 mile SW MCRDike

DR 012 1.5mileWSW MCRDike

DR 013 1.5 mile W FM 521

DR 014 1.5 mile WNW FM 521

DR AI AP VB SO VP 015 1 mile NW FM 521

DR AI AP VB SO VP 016 1 mile NNW FM 521

DR 017 6.5 miles N Buckeye - FM 1468

DR Al AP SO 018 5.5 miles NNE Celanese Plant - FM 3057

DR 019 5.5 miles NE FM 2668

J

1,

* This station may be used to obtain the required aquatic samples in the vicinity of SI
be influenced by plant operations.

* Control Station
MCR - STP Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement described in Table B5-1.
Station codes printed in bold identify offsite locations

IP that may

Rev. 1201/0112004 85-16
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Table B5-3: Sample Station Locations
Cont'd

SAMPLE SUBMISSION CODE INFORMATION LIST'

MEDIA CODE. STATION VECTOR LOCATION DESCRIPTION
. CODE '(Approximate)

DR 020 5 miles ENE FM 2668 & FM 2078

DR 021 5 miles E FM 521& FM 2668

DR 022 7 miles E Eouistar Chemical Plant

DR - *023 16 miles ENE Intersection of FM 521 and FM 2540

DR 024 4 miles SSE MCR Dike

DR 025 . 4 miles S MCR Dike

DR 026 4 miles SSW MCR Dike

DR 027 2.5 miles SW MCR Dike

DR 028 5 miles WSW FM 1095 & Ellis Road

DR SO 029 4.5 miles W FM 1095

DR 030 6 miles WNW Tres Palacios Oaks, FM 2853

DR 031 5.5 miles NW Wilson Creek Road

DR 032 3.5 miles NNW FM 1468 - . .

DR AI AP SO - 033 14 miles NNE Microwave Tower at end of Kilowatt
._._._. road in Bay City

DR 034 7.5 miles ENE Wadsworth Water Supply Pump
l______ _ .. Station

DR AI AP SO 035 8.5 miles SSE Matagorda

DR 036 9 miles WSW College Port

DR Al AP VB VP SO *037 10 miles WSW Palacios CP&L Substation -

DR 038 10.5 miles NW CP&L Substation on TX 71 near
l_ . _ . _. _. _.Blessing

* This station may be used to obtain the required aquatic samples in the vicinity of STP that may be influenced by plant
operations.

* Control Station
MCR - STP Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement described in Table B5-1.
Station codes printed in bold identify offsite locations.
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Table B5-3: Sample Station Locations
Cont'd

SAMPLE SUBMISSION CODE INFORMATION LIST ___
MEDIA CODE STATION VECTOR LOCATION DESCRIION

CODE (Approximate)

DR Al AP SO 039 9 miles NW TX 35 under High Voltage Power
l_ lines near Tidehaven High School

DR 040 4.5 miles SW Citrus Grove

DR 041 2.0 miles ESE MCR Dike

DR 042 8.5 miles NW FM 459 at Tidehaven Intermediate
l_ School

DR 043 4.5 miles SE Site boundary at blowdown outlet

WS 209 2 miles ESE Kelly Lake

WD 210 On Site Approved drinking water supply from
._ STPI

WS S1 211+ 3.5 miles S Site, E. Branch Little Robbins Slough

WS S1 212+ 4 miles S Little Robbins Slough

WS S1 213 4 miles SE W. Branch Colorado River

F (1,2, or 3) CC 214 2.5 miles SE MCR at Makeup Water Discharge

S2 215 0.5 mile SW MCR at Circulating Water Discharge

WS S2 216 3.5 miles SSE MCR at blowdown structure

F (1,2, or 3) CC CS 222+ >10 miles West Matagorda Bay
OyY
WS S(1 or 2) 227 5-6 miles SE West bank of Colorado River

downstream of STP across from
|_ - -- channel marker #22

WD *228 14 miles NNE Le Tulle Park Public water supply

* This station may be used to obtain the required aquatic samples in the vicinity of ST? that may be influenced by plant
operations.

* Control Station
MCR - ST? Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement described in Table BS-l.
Station codes printed in bold ide&n ofrhite location,
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Table B5-3:-. Sample Station Locations
Cont'd

SAMPLE SUBMISSION CODE INFORMATION LIST J
MEDIA CODE STATION VECTOR LOCATION DESCRIPTION

:_ ._ ._ CODE (Approximate)

WS Si 229 2-3 miles ESE Drainage ditch north of reservoir that
empties into Colorado upstream from

.__ .makeup pumping facility

S(1 or 2) -230* 3.5 miles ESE Colorado River at point where
.____ __ , . drainage ditch (#229) empties into it

S(1 or 2) WS 233 4.5 miles SE Colorado River where MCR
blowdown discharge channel empties

____ ___ ____ ___ ___into it.

WG 235 3.8 miles S Well B-3 directly south from MCR

B8 236 N/A STP Protected Area

WS 237 3.7 miles SSE Blowdown discharge channel from
MCR

S(1 or 2) WS *242 >10 miles N Colorado River where it intersects
Highway 35

WS *243 >10 miles N Colorado River upstream of Bay City
Dam at the LCRA pumping station

WS 247 <1 mile E Essential Cooling Pond

F(1,2, or 3) *249 N/A Control sample purchased from a
local retailer

SO 250 0.75 miles NW Sewage sludge land farming area
WG 251 4.0 miles SSE Test Well B-4, upper auquirer
F(l, 2, or 3) CC S2 300 S STP Main Cooling Reservoir

WW 701 4 miles S MCR Relief Well #440

* This station may be used to obtain the required aquatic samples in the vicinity of STP that may be influenced by plant
operations.

* Control Station
MCR - STP Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement descxibed in Table B5-1.
Stadon codes printed in bold identify offshe locatios.
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Table B5-3: Sample Station Locations
Cont'd

G,
SAMPLE SUBMISSION CODE INFORMATION LIST

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
CODE (Approximate)

Ws Qoi N/A Quarterly composite of station #227
and/or alternate #233 (1)

Ws Q02 N/A Quarterly composite of station #243
and/or alternate #242 (1)

* This station may be used to obtain the required aquatic samples in the vicinity of STP that may be influenced by plant
operations.

* Control Station
MCR - STP Main Cooling Reservoir
Media codes typed in bold satisfy collection requirement described in Table B5-1.
Station codes printed in bold idcmify oFisho locatm..

J
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