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INTRODUCTION AND SUPPLEMENTAL INFORMATION
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INTRODUCTION

The Susquehanna Steam Electric Station (SSES) is located in Salem Township,
Luzerne County, Pennsylvania. It is on the west bank of the Susquehanna River, 8 km
northeast of Berwick. The Station consists of two boiling water reactor generating units,
each with about 1,100 MW net electrical capacity. The reactor and generating units
were supplied by General Electric, while the Bechtel Corporation served as
architect-engineer and constructor.

Construction of the Station began in the early 1970s. Fuel load began in Unit 1 in July
of 1982. Initial criticality was achieved in the Unit 1 reactor on September 10, 1982.
The reactor reached 100% power for the first time on February 4, 1983. Commercial
operation of Unit 1 was declared on June 8, 1983. Initial criticality of Unit 2 occurred on
May 8, 1984. Unit 2 was declared commercial on February 12, 1985.

Airborne effluents are released from the Susquehanna Station via five rooftop vents on
the reactor building (see Figure 1-1). Each vent is continuously monitored, and a
program of periodic sampling and analysis is conducted as specified in the plant
Technical Requirements. All waterborne effluents are released in batch mode and are
sampled and analyzed prior to release. Waterborne effluents from the site are released
into the cooling tower blowdown line for dilution prior to release to the Susquehanna
River (see Figure 1-2). Blowdown line flow rates are at least 5,000 gpm during periods
of liquid radwaste release. The diluted effluent is introduced to the river by way of a
perforated diffuser pipe placed on the river bed. The diffuser serves to rapidly and
uniformly mix the station discharge with the main flow of the river.

This report presents a summary of the quantities of radioactive materials which were
released from the Susquehanna Steam Electric Station during the period from

January 1, 2001 to December 31, 2001. In addition, this report serves as a medium for
notifying the US Nuclear Regulatory Commission staff of changes to the SSES Offsite
Dose Calculation Manual (ODCM) and Solid Radioactive Waste Process Control
Program (PCP) and documentation of any exceptions to the SSES effluent monitoring
program which must be reported per Technical Requirements.

Airborne and waterborne radioactive effluent releases to the environment during the
report period were sampled and analyzed in accordance with the Technical
Requirements. All radioactive effluent releases were within the concentration and
release limits specified in the Technical Requirements. Calculations and terms utilized
in this report are those outlined in the SSES ODCM.

Section 1 contains supplemental information pertaining to effluents from the
Susquehanna plant. Included are regulatory limits (Table 1-1), sampling and analysis
methods, and characterization of the number and duration of batch and abnormal
releases, if any.



Section 2 contains effluent and waste disposal data for the report period. Table 2-1
contains a summation of all airborne releases, grouped into the radionuclide categories
of gases, particulates, iodines, and tritum. Average release rates are presented and
compared to the applicable limits. Table 2-2 presents the activity totals of specific
radionuclides in airborne effluents.

Waterborne effluents are summarized in Table 2-3. Average diluted concentrations are
presented and compared to the applicable limits. Table 2-4 presents the release
quantities of specific radionuclides in waterborne effluents over the report period.
Figures present the Susquehanna River Monthly Average Flow Rates for 2001 and the
SSES Monthly Liquid Radwaste Discharge Totals for 2001.

Table 2-5 contains estimates of the errors associated with the measurements involved
in quantifying effluents. Sampling errors, counting errors, and errors associated with
determining effluent flow rates and volumes all contribute to the total error of effluent
measurements. Error estimates are presented for each category of radionuclide
detected in airborne and waterborne effluents and solid wastes during the report period.

Tables 2-7 through 2-20 present a characterization of the solid radioactive waste
shipped offsite during the report period. Included are the volumes and curie contents
associated with each type of solid waste. An estimate of major nuclide composition is
presented for each waste type, as well as the number of waste shipments from the site,
how they were transported, and their final destination.

Section 3 presents meteorological data for 2001 including data recovery, joint frequency
distribution of wind speed and direction, stability class distribution, and atmospheric
dispersion estimates for selected locations.

Section 4 of this report contains an assessment of the calculated doses attributed to the
reported radiological effluents for the calendar year. The LADTAP Il code was used for
calculation of doses from waterborne effluents. Site-specific parameters used in the
calculations for the Danville receiver are shown in Table 4-1. The GASPAR code was
used for calculation of doses from airborne effluents. The calculated doses and direct
radiation estimates can be used to estimate the doses to maximally exposed members
of the public. Table 4-2 summarizes maximum calculated doses and dose
commitments to members of the public from airborne and waterborne effluents and
direct radiation. Table 4-3 presents calculated collective doses to members of the
public within the Riverlands/Information Center Complex. Table 4-4 summarizes the
calculated doses for residences and other occupied areas within the SSES site
boundary and nearest dairy.

Section 5 of this report documents changes to the Offsite Dose Calculation Manual and
the Solid Radioactive Waste Process Control Program.
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Section 6 presents a listing of cases (if any) in which airborne or waterborne effluent
monitoring instrumentation was declared inoperable and was not restored to operability
within the time period specified in Technical Requirements 3.11.1.4, 3.11.1.5 and
3.11.2.6 Action Statements. In addition, this section presents issues (if any) with the
collection of milk or fresh leafy vegetables per Technical Requirement 3.11.4.1 and
change due to the land use census per Technical Requirement 3.11.4.2.

Section 7 contains corrections (if any) to doses reported in previous Semiannual or
Annual Effluent and Waste Disposal Reports.

Section 8 contains information on effluent and offsite dose from the systems classified
as insignificant effluent pathways
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SUPPLEMENTAL INFORMATION

Regulatory Limits

Technical Requirements 3.11.1 and 3.11.2 outline requirements for release of
radioactive liquid and gaseous effluents, respectively. Concentration of radioactive
materials released in liquid effluents and dose or dose commitment resultant
thereof are limited in unrestricted areas. Dose and dose rate due to radioactive
materials released in gaseous effluents are limited in areas at or beyond the site
boundary. Technical Requirement limits are listed in Table 1-1.

Maximum Permissible Concentrations in Waterborne Effluents

The concentration of radioactivé material released in liquid effluents to unrestricted
areas is 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 is limited to
2.0E-04 uCi/ml total activity (TRO 3.11.1.1).

Average Energy of Fission and Activation Gas

The Calculation of Noble Gas Effluent Average Energies E-Bar Beta and Gamma
for 2001 resulted in an Annual E-Bar Beta value of 3.17E-01 and an E-Bar
Gamma activity of 2.45E-01.

Measurements and Approximations of Total Radioactivity

Analyses of specific radionuclides in effluent samples are used to evaluate the
radioactive composition and concentration of effluents.

Methods of Quantifying Effluents

a. Fission and Activation Gases: Gas samples are routinely collected monthly
and analyzed with a high resolution (Ge]Li] or HPGE) detector system which
incorporates a data reduction program to determine radionuclide composition
in terms of specific activity. Data tapes from the continuous vent monitors are
used to determine the average concentration of noble gases. The high
resolution (GelLi] or HPGE) isotopic scan is used to convert the continuous
vent monitor activity to actual activity based on the determined nuclide
mixture. The vent and sample flow rates are continuously monitored and the
average flow rates for each vent are used to calculate the total activity
released in a given time period. When the continuous monitors are out of




service, manual grab samples are taken from each vent once each eight
hours (once each four hours for the standby gas treatment vent).

lodines: lodine is continuously collected on charcoal cartridges via an
isokinetic sampling assembly in each vent. Filters are normally exchanged
once per week and analyzed on a high resolution (Gel[Li] or HPGE) system.
The daily average flow rates for the vents and sample pumps are averaged
for the duration of the sampling period and a ratio of vent flow rate to sample
flow rate is determined. The ratio is used to determine the total activity of
each isotope released during the time period in question. When the
continuous monitors are out of service, iodine is continuously collected on
charcoal cartridges attached to air samplers which draw directly from the
affected rooftop vent(s) or from alternate sampling ports available on the
sample lines.

Particulates: Particulates are continuously collected via an isokinetic
sampling assembly in each vent. Filters are normally exchanged once per
week and analyzed on a high resolution (Ge[Li] or HPGE) system. Flow rate
corrections are performed as for iodines. When the continuous vent monitors
are out of service, particulates are continuously collected directly from the
affected rooftop vent(s) or from alternate sampling ports available on the
sample lines.

Tritium: Airborne tritium is collected monthly via bubbler sampler. The
sample is collected for one hour at a flow rate of approximately 1000 cc/min.
Tritium activity in the bubbler sample is determined by liquid scintillation
counting. The liquid sample tritium concentration is converted to air
concentration by volume proportion, then compared to the Technical
Requirement Table (TRO) 3.11.2.1.-1 Lower Limit of Detection (1 E-6 uCi/cc).

Waterborne Effluents: Each tank of liquid radwaste is sampled and
analyzed for principal gamma emitters prior to release. Each sample tank is
recirculated for a sufficient amount of time prior to sampling to ensure that a
representative sample is obtained. Samples are analyzed on a high
resolution (Ge[Li] or HPGE) system and release permits are generated based
on the values obtained from the isotopic analysis and the most recent values
for tritium, gross alpha, iron-55, and strontium-89 and -90. An aliquot based
on release volume is saved and added to monthly and quarterly composite
containers. The monthly tritium analysis is done in-house. The monthly
liquid radwaste composite sample is also analyzed offsite for P-32. The
quarterly composite is sent to a vendor laboratory for iron-55, strontium-89
and -90, and gross alpha analyses.

The concentration of each radionuclide in each batch is decay-corrected from

the time of counting to the midpoint of the release period, and is then
multiplied by the volume of the batch to determine the total quantity of each
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nuclide released in each batch. The isotopic totals for each are summed to
determine the total source term for the report period.



TABLE 1-1

1. TECHNICAL REQUIREMENT LIMITS

A.

NOBLE GASES:

1.

<500 mrem/year - TOTAL BODY
<3000 mrem/year - SKIN

- dose rate limit at and beyond the site boundary
(TRO 3.11.2.1)

<5 mrad - AIR GAMMA
<10 mrad - AIR BETA

- quarterly air dose limits per reactor unit at and beyond the site
boundary
(TRO 3.11.2.2a)

<10 mrad - AIR GAMMA
<20 mrad - AIRBETA

- annual air dose limits per reactor unit at and beyond the site
boundary
(TRO 3.11.2.2.b)

AIRBORNE 1-131, 1-133, TRITIUM, PARTICULATES WITH
HALF-LIVES > 8 DAYS:

1.

<1500 mrem/year - ORGAN
(inhalation pathways only)

- dose rate limit at and beyond the site boundary
(TRO 3.11.2.1.1LA)

<7.5 mrem - ORGAN

- quarterly dose limit per reactor unit at and beyond the site
boundary
(TRO 3.11.2.3.a)

<15 mrem - ORGAN

- annual dose limit per reactor unit at and beyond the site boundary
(TRO 3.11.2.3.b)
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LIQUID EFFLUENTS:

1. <1.5mrem- TOTAL BODY
<5.0 mrem ORGAN
- quarterly dose limits per SSES unit (TRO 3.11.1.2.a)

2. <3.0 mrem-TOTAL BODY
<10.0 mrem - ORGAN
- annual dose limits per SSES unit (TRO 3.11.1.2.b)

AIRBORNE EFFLUENT: BASES FOR PERCENT OF APPLICABLE
TECHNICAL REQUIREMENT LIMIT

Fission and Activation Gases

A derived release rate limit based on the Technical Requirement

(TRO 3.11.2.1.1.A) limit of 500 mrem/yr was calculated from the expected mix
of noble gas radionuclides presented in Table 4.4 of the SSES Final
Environmental Statement (NUREG-0564). The limit is 8.51E+05 pCi/min
(1.42E+04 pCi/sec).

lodines

A derived release rate limit based on the Technical Requirement (TRO
3.11.2.1.11.A) limit of 1500 mrem/yr from |-131, |-133, tritium and particulates
with half-lives greater than 8 days was calculated from the annual release
quantity of 1-131 provided in Table 4.4 of the SSES Final Environmental
Statement (NUREG-0564). The limit is 1.04E+02 pCi/min

(1.73E+00 uCi/sec).

Particulates

A derived release rate limit based on the Technical Requirement (TRO
3.11.2.1.11.A) limit of 1500 mrem/yr from 1-131, 1-133, tritium and particulates
with half-lives greater than 8 days was calculated based on the expected mix
of particulate radionuclides presented in Table 4.4 of the SSES Final
Environmental Statement (NUREG-0564). The limit is 7.72E+02 pCi/min
(1.29E+01 pCi/sec).
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Tritium

A derived release rate was calculated based on the 10 CFR 20, Appendix B,
Table 2, Column 1, Effluent Concentration Limit for tritium (1 OE 07 uCifcc) to
unrestricted areas. A relative concentration of 4.1E-05 sec/m® was assumed.
The limit is 1.46E+05 pCi/min (2.44E+03 uCi/sec).

WATERBORNE EFFLUENT: BASES FOR PERCENT OF APPLICABLE
TECHNICAL REQUIREMENT LIMIT

Fission and Activation Products

Concentrations of fission and activation products in liquid effluent from
radwaste effluent are determined for each batch prior to release. Each
isotope concentration is compared to ten times the 10CFR20 Appendix B,
Table 2, Column 2 Effluent Concentration Values. No Technical
Requirement limit for the total concentration of fission and activation products
in liquid effluents is applicable for this category.

Tritium

Liquid effluent quarterly tritium concentrations are compared to ten times the
10 CFR 20 Appendix B, Table 2, Column 2, Effluent Concentration value of
1.0E-03 pCi/ml to unrestricted areas.

Dissolved and Entrained Gases

Liquid effluent quarterly concentration totals for dissolved and entrained
gases are compared to the limiting value for a noble gas of 2.0E-04 uCi/ml.
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SECTION 2

EFFLUENT AND WASTE DISPOSAL DATA
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Airborne Effluents

Summaries of the radionuclide total curie activities and average release rates are
included in Tables 2-1 and 2-2.

1. Number of Batch Releases: 0

2. Total Time Period for Batch Release: NA
3. Maximum Time Period for a Batch Release: NA
4. Average Time Period for a Batch Release: NA
5. Minimum Time Period for a Batch Release: NA

Abnormal Releases

1. Number of Releases 0
2. Total Activity Released NA

If a radionuclide was not detected, zero activity was used for that isotope in dose
calculations. A zero activity indicates that no activity was positively detected in any
sample when samples were analyzed with techniques which achieved the required
Lower Limits of Detection (LLD) as specified in the SSES Technical Requirement (TRO)
Table 3.11.2.1-1, Radioactive Gaseous Effluent Sampling and Analysis Program. In all
cases, these LLDs were less than the levels required by Technical Requirements. The
following are typical LLDs.

Radionuclide LLD (uCilcc)
Kr-87 4.6 E-08
Kr-88 5.3 E-08
Xe-133 5.4 E-08
Xe-133m 1.3 E-07
Xe-135 1.5 E-08
Xe-135m 5.0E-08
Xe-138 1.2 E-07
Mn-54 29E-14
Fe-59 2.8E-14
Co-58 1.8 E-14
Co-60 3.8 E-14
Zn-65 4.4 E-14
Mo-99 3.3E-13
Cs-134 2.4 E-14
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Radionuclide LLD (pCi/cc)

Cs-137 2.1E-14
Ce-141 1.5 E-14
Ce-144 7.0 E-14
[-131 44 E-14
Sr-89 2.0E-15
Sr-90 3.0E-16
H-3 2.6 E-08
Gross Alpha 50E-16
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TABLE 2-1

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (2001)
AIRBORNE EFFLUENT - SUMMATION OF ALL RELEASES

First Second Third Fourth

Fission and Activation Gas Unit Quarter Quarter Quarter Quarter
Total Release Ci 6.78E+00 0 0 0
Average Release Rate for Period uCilsec 8.71E-01 0 0 0
% of TRM Limit % 6.14E-03 -0 0 0

. lodines
Total 1-131 Ci 0 0 0 0
Total I-133 Ci 0 0 0 0
Average Release Rate for Period uCifsec 0 0 0 0
Percent TRM Limit % 0 0 0 0

.. Particulate
Particulate with Half-Life >8 Days Ci 3.27E-04 9.79E-04 8.62E-05 6.04E-03
Average Release Rate for Period pCilsec 4.20E-05 1.24E-04 1.08E-05 7.60E-04
Percent TRM Limit % 3.26E-04 9.67E-04 8.42E-05 5.91E-03
Gross Alpha Radioactivity Ci 0 0 0 0

Tritium

Total Release Ci 2.08E+01 3.59E+01 4.72E+01 2.53E+01
Average Release Rate for Period uCilsec 2.67E+00 4.57E+00 5.94E+00 3.18E+00
Percent TRM Limit % 1.10E-01 1.87E-01 2.43E-01 1.30E-01
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TABLE 2-2

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (2001)
AIRBORNE EFFLUENT

Releases in Continuous Mode
First Second Third Fourth

Nuclides Released Unit Quarter Quarter Quarter Quarter
A. Fission and Activation Gases
Ar-41 Ci 0 0 0 0
Kr-85 Ci 0 0 0 0
Kr-856m Ci 0 0 0 0
Kr-87 Ci 0 0 0 0
Kr-88 Ci 0 0 0 0
Xe-133 Ci 0 0 0 0
Xe-133m Ci 1.27E-01 0 0 0
Xe-135 Ci 6.65E+00 0 0 0
Xe-135m Ci 0 0 0 0
Xe-138 Ci 0 0 0 0
Total for Period Ci 6.78E+00 0 0 0
B. lodines
1-131 Ci 0 0 0 0
1-133 Ci 0 0 0 0
1-135 Ci 0 0 0 0
Total for Period Ci 0 0 0 0
C. Particulate
Cr-51 Ci 2.81E-05 4.41E-04 6.66E-05 5.94E-03
Mn-54 Ci 2.08E-04 3.32E-04 6.66E-06 4 96E-05
Fe-59 Ci 0 6.40E-05 0 0
Co-58 Ci 1.61E-05 7.51E-06 0 2.07E-05
Co-60 Ci 7.25E-05 1.21E-04 1.29E-05 2.07E-05
Zn-65 Ci 0 0 0 0
Sr-89 Ci 0 0 0
Sr-90 Ci 0 0 0 0
Cs-134 Ci 0 0 0 0
Cs-137 Ci 0 0 0 0
Ce-141 Ci 1.76E-06 0 0 0
Ce-144 Ci 0 6.97E-06 0 0
AG-110M Ci 0 6.42E-07 0 1.12E-05
NB-95 Ci 0 5.39E-06 0 0
*AS-76 Ci 1.47E-03 1.12E-03 1.72E-04 3.50E-03
*NA-24 : Ci 9.06E-05 0 0 1.61E-04
*TC-99M Ci 2.86E-04 0 0 7.63E-04
Ba-La-140 Ci 0 0 0 0
Total for Period Ci 3.27E-04 9.79E-04 8.62E-05 6.04E-03

Sr-89, Sr-90 and Gross Alpha values for the fourth quarter 2001 are estimated based
on third quarter 2001 sample analyses and fourth quarter 2001 ventilation exhaust
rates.
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Waterborne Effluents

Summaries of the radionuclide total curie activities, average diluted concentrations, and
percent of applicable Technical Requirement limits are included in Tables 2-3 and 2-4.

Batch Releases* Qtr. 1 Qtr. 2 Qtr. 3 Qtr. 4 Annual

1. Number of Batch Releases 22 23 10 10 65

2. Total Time Period for a Batch Release 2.70E+03 2.11E+03 8.26E+02 6.42E+02 6.28E+03
3. Maximum Time Period for a Batch Release  2.80E+02 2.88E+02 2.82E+02 8.60E+01

4. Average Time Period for a Batch Release 1.23E+02 9.17E+01 8.26E+01 6.42E+01

5. Minimum Time Period for a Batch Release  2.60E+01 2.90E+01 2.80E+01 3.00E+01

6. Average Cooling Tower Blowdown 6.85E+03 8.47E+03 1.06E+04 9.01E+03 8.33E+03

Flow Rate During Periods of Release
7. Susquehanna River Flow Rate 6.1E+06 9.3E+06 1.2E+06 1.9E+06 4 6E+06

*Units of time and flow are expressed in minutes and gallons per minute (gpm),
respectively.

Abnormal Releases

1. Number of Releases 0 0 0 0
2. Volume Released N/A N/A N/A N/A
3. Total Activity Released N/A N/A N/A N/A

If a radionuclide was not detected, zero activity was used for that isotope in dose
calculations. A zero activity indicates that no activity was positively detected in any
sample when samples were analyzed with techniques which achieved the required
Lower Limits of Detection (LLD) as specified in the SSES Technical Requirement
4.11.1.1.1-1, Radioactive Liquid Waste Sampling and Analysis Program. In all cases,
these LLDs were less than the levels required by Technical Requirements. The
following are typical LLDs.

Radionuclide LLD (uGCi/ml)
Mn-54 4.5 E-08
Fe-59 5.0 E-08
Co-58 2.4 E-08
Co-60 54 E-08
Zn-65 49 E-08
Mo-99 1.7 E-07
1-131 2.0 E-08
Cs-134 2.2 E-08
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Radionuclide LLD (uCi/mli)

Cs-137 2.6 E-08
Ce-141 3.2 E-08
Ce-144 1.3 E-07
Sr-89 4.0 E-08
Sr-90 4.0 E-09
Fe-55 1.0 E-06
H-3 4.6 E-06
Gross Alpha 3.0 E-08
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TABLE 2-3

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (2001)
WATERBORNE EFLUENT - SUMMATION OF ALL RELEASES

First Second Third Fourth
. Fission and Activation Products Unit Quarter Quarter Quarter Quarter
1. Total Release (not including Tritium, Ent.
Gases, Alpha) Ci 1.31E-02 9.14E-03 7.02E-04 1.32E-03
2. Average Diluted Concentration
During Period pCi/ml 1.89E-07 1.42E-07 2.08E-08 5.95E-08
. Tritium
1. Total Release Ci 1.28E+01 7.35E+00 3.16E+00 1.13E+00
2. Average Diluted Concentration
During Period uCi/ml 1.85E-04 1.14E-04 9.34E-05 5.10E-05
3. Percent of Applicable Limit (1.0E-2) % 1.85E+00 1.14E+00 9.34E-01 5.10E-01
. Dissolved and Entrained Gases
1. Total Release Ci 7.52E-07 0 0 0
2. Average Diluted Concentration pCifmi 1.09E-11 0 0 0
During Period
3. Percent of Applicable Limit (2.0E-4) % 5.45E-06 0 0 0
. Gross Alpha Radioactivity
[ 1. Total Release Ci | 0 0 0 4.71E-06
. Volume of Water Released Gallons 2.16E+05 1.58E+05 6.11E+04 4.27E+04
(Prior to Dilution) Liters 8.16E+05 6.00E+05 2.31E+05 1.62E+05
. Volume of Dilution Water Gallons 1.81E+07 1.69E+07 8.87E+06 5.82E+06
Used During Period of Release Liters 6.84E+07 6.39E+07 3.36E+07 2.20E+07
. Volume of Dilution Water Gallons 7.37E+08 1.21E+09 1.49E+09 1.16E+09
Used Over Entire Period Liters 2.79E+09 4.58E+09 5.64E+09 4.39E+09
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TABLE 24

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (2001)
WATERBORNE EFFLUENT

Releases in Batch Mode
Nuclides Unit First Second Third Fourth
Released Quarter Quarter Quarter Quarter
A. Fission and Activation Products
F-18 Ci 9.50E-08 8.48E-08 1.76E-09 0
Na-24 Ci 2.48E-06 0 0 0
P-32 Ci 0 0 6.94E-06 4.85E-06
Cr-51 Ci 7.09E-03 5.36E-03 1.03E-05 0
Mn-54 Ci 1.86E-03 1.07E-03 1.72E-04 3.37E-04
Fe-55 Ci 2.64E-03 0.47E-04 1.81E-04 1.26E-04
Fe-59 Ci 4.83E-06 2.55E-05 0 0
Co-58 Ci 1.63E-04 2.36E-04 2.32E-05 5.49E-06
Co-60 Ci 1.34E-03 1.42E-03 2.97E-04 8.47E-04
Zn-65 Ci 2.59E-05 7.80E-05 1.56E-05 0
As-76 Ci 0 0 0 0
Rb-86 Ci 0 0 0 0
Sr-89 Ci 0 0 0 0
Sr-90 Ci 0 0 0 0
Sr-92 Ci 0 0 0 0
Nb-95 Ci 0 0 0 0
Mo-99 Ci 0 0 0 0
Ag-110m Ci 0 0 0 0
Sb-124 Ci 0 0 9.07E-07 0
Total for Period | Ci 1.31E-02 9.14E-03 7.02E-04 1.32E-03
B Tritium
Taotal for Period | Ci 12.8 7.35 3.16 1.13
C. Dissolved and Entrained Gases
Ar-41 Ci 0 0 0 0
Kr-85 Ci 0 0 0 0
Kr-86m Ci 0 0 0 0
Kr-87 Ci 0 0 0 0
Kr-88 Ci 0 0 0 0
Xe-131m Ci 0 0 0 0
Xe-133m Ci 0 0 0 0
Xe-133 Ci 0 0 0 0
Xe-135m Ci- 0 0 0 0
Xe-135 Ci 7.52E-07 0 0 0
Total for Period | Ci 7.52E-07 0 0 0

Activity values for composited samples (P-32, Strontium-89, Strontium-90, and Fe-55)
reported for the fourth quarter were established based on third quarter sample analyses
and fourth quarter discharge volumes.

2-9



Average Flow Rate (million gpm)

Figure 2-1
Susquehanna River Monthly Average Flow Rates
Data Period: 2001
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TABLE 2-5

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
ESTIMATED TOTAL ERRORS ASSOCIATED WITH

EFFLUENTS MEASUREMENTS

DATA PERIOD: JANUARY 1, 2001 - DECEMBER 31, 2001

MEASUREMENT

Airborne Effluents
a.

Fission and Activation Gases
1-131

Particulates (incl. Gross Alpha)
Tritium

Waterborne Effluents
a.

Fission and Activation Products
Tritium

Dissolved and Entrained Gases
Gross Aipha Activity

Volume of Waste Released
(Prior to Dilution)

Volume of Dilution Water Used During Period

3. Solid Wastes

a.

Dry Active Waste (DAW) -
Class A Strong Tight Container (Compacted)

Bead Resin/Charcoal — Class A HIC (Pyrolysis)

Condensate Filtration System (CFS) Filters -
Class A HIC (Dewatered)

Liquid Qil — Class A
(Fuel Blending for Co-Generation)

Ultrasonic Resin Cleaning/Condensate Filtration System
(URC/CFS) — Class A HIC (Dewatered)

Dry Active Waste (DAW) — Class A
Strong Tight Container (Incineration)

Condensate Demineralizer/Radwaste Demineralizer -
Class A HIC (Pyrolysis)

2-12

ESTIMATED
TOTAL ERROR

15.9%
13.3%
15.8%
13.6%

5.0%
3.3%
8.4%
6.0%
5.0%

15.0%

ESTIMATED MAXIMUM
MEASUREMENT ERROR

+25%

+25%
+25%

+26%
+25%
+25%

125%



MEASUREMENT

Solid Wastes (cont.)

h.

LRW Filter Media — Class A HIC (Dewatered)

Condensate Demineralizer/Radwaste Demineralizer -
Class B HIC (Pyrolysis)

Cartridge Filters — Class B HIC
(Dewatered)

Dry Active Waste (DAW) — Class B HIC
(Non-Processed)

Bead Resin/Charcoal — Class B HIC
(Pyrolysis)

RWCU Filter Media — Class B (Dewatered)

Condensate Demineralizer/Radwaste Demineralizer -
Class C HIC (Pyrolysis)

2-13

ESTIMATED MAXIMUM
MEASUREMENT ERROR

+25%
+25%

+25%

+25%

+25%

+25%
+25%



SUSQUEHANNA STEAM ELECTRIC STATION
RADIOACTIVE WASTE REPORT
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

SOLID RADIOACTIVE WASTE

DATA PERIOD: JANUARY 1, 2001 - DECEMBER 31, 2001

PREPARED BY: W % L T Ll

T. M. KALINOWSKI - HEALTH PHYSICIST

APPROVED BY: [’«jé / 02‘17(’,

CURT SAXTON — SUPERVISOR SERVICES & PROGRAMS
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REPORT NOTES

All activities reported in millicuries (mCi) unless otherwise noted.

Reported activities, as indicated with the (<) sign, are comprised in whole or part of
MDL values.

Estimated maximum measurement error is +25%.
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TABLE 2-6

WASTE DISPOSITIONS

Data Period: January 1, 2001 - December 31, 2001

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

Number of Shipments Mode of Transportation Destination
5 Truck Barnwell LLRW Disposal Facility

B. IRRADIATED FUEL SHIPMENTS

Number of Shipments Mode of Transportation Destination

None
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TABLE 2-7

Ag-110m 14. 0.52%
Am-241 1.211E-02 0.00%
Ba-133 2.043E-06 0.00%
C-14 1.819E+00 0.06%
Cd-109 7.221E-06 0.00%
Ce-139 1.940E-08 0.00%
Ce-141 6.341E-10 0.00%
Ce 144 7.591E+00 0.27%
Cm-242 2.052E-02 0.00%
Cm-244 1.017E-02 0.00%
Co-57 2.040E-07 0.00%
Co-58 2.646E+01 0.93%
Co-60 7.975E+02 27.90%
Cr-51 3.392E+01 1.19%
Cs-134 7.348E-04 0.00%
Cs-137 7.697E+00 0.27%
Fe-55 4.215E+02 14.74%
Fe-59 1.795E+02 6.28%
H-3 3.550E+00 0.12%
Hg-203 1.666E-11 0.00%
-129 6.406E-03 0.00%
1131 1.400E-02 0.00%
La-140 1.000E-04 0.00%
Mn-54 1.309E+03 45.80%
Nb-95 3.434E-01 0.01%
Ni-59 1.127E+00 0.04%
Ni-63 1.308E+01 0.46%
Pu-238 2.413E-02 0.00%
Pu-239 1.638E-02 0.00%
Pu-241 3.577E+00 0.13%
Ru-106 5.534E-03 0.00%
Sb-124 1.959E-01 0.01%
Sb-125 9.628E-02 0.00%
Sn-113 1.037E-08 0.00%
Sr-85 2.647E-13 0.00%
Sr-89 1.015E-01 0.00%
Sr-90 2.901E-02 0.00%
Tc-99 4.758E-01 0.02%
Y-88 1.847E-08 0.00%
Zn-65 3.600E+01 1.26%
Zr-95 1.689E-01 0.01%
TOTAL ACTIVITY (Ci) 2.859 100.00%
CONTAINER VOLUME 847.160 fi3 23.989 m3
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Ag-110m
Am-241
Ba-140
C-14
Ce-141
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
Hf-181
i-129
I-131
1-133
La-140
Mn-54
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sb-124
Sr-90
Sr-92
Tc-99
Xe-133
Zn-65
Zr-95
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

0.000E+00
0.000E+Q0
0.000E+00
3.410E-04
0.000E+00
1.340E-04
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.820E+00
0.000E+00
0.000E+00
1.630E-04
3.250E+00
0.000E+00
5.230E+01
0.000E+00
2.850E-05
0.000E+00
0.000E+00
0.000E+00
2.560E+00
2.000E-04
5.550E-02
0.000E+00
2.640E-07
7.490E-05
0.000E+00
1.080E-05
0.000E+00
2.020E-03
0.000E+00
0.000E+00
0.000E+00
0.061

31.210 ft3

TABLE
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0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
4.62%
0.00%
0.00%
0.00%
5.33%
0.00%

85.75%

0.00%
0.00%
0.00%
0.00%
0.00%
4.20%
0.00%
0.09%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

100.00%
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Ag-110m
Am-241
C-14
CE-141
Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
I-129
1-131
Mn-54
Ni-63
Pu-238
Pu-239
Pu-241
Sbh-124
Sr-89
Sr-90
Tc-99
Zn-65
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

42.08
4.738E-01
1.031E+02
1.817E+01
2.672E+02
2.362E-01
2.833E-01
3.289E+02
1.297E+04
3.453E+02
0.000E+00
5.761E+01
1.775E+05
8.600E+01
2.111E+01
2.454E+01
9.250E-02
2.506E+04
1.220E+02
2.847E-01
2.849E-01
1.183E+02

0.000E+00
2.290E+00
2.920E+00
1.109E-01
1.718E+03
218.764

1140.860 ft3

TABLE
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0.02%
0.00%
0.05%
0.01%
0.12%
0.00%
0.00%
0.15%
5.93%
0.16%
0.00%
0.03%
81.13%
0.04%
0.01%
0.01%
0.00%
11.46%
0.06%
0.00%
0.00%
0.05%
0.00%
0.00%
0.00%
0.00%
0.79%

100.00%
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Ag-110m
Am-241
C-14

Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
I-129
1-131
Mn-54
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sb-124
Sr-89
Sr-90
Tc-99
Zn-65
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

0
8.440E-06
2.320E-04
8.700E-03
9.560E-06

6.580E-06
0.000E+00
5.980E-01
0.000E+00
0.000E+00
8.740E-03
2.010E-01

0.000E+00
1.890E+00
1.030E-08
0.000E+Q0
2.180E-01
8.920E-04
1.170E-02
2.120E-05
1.240E-05
2.570E-03

0.000E+00
0.000E+00
0.000E+00
3.930E-08

0.000E+00
0.003

0.000 ft3

TABLE 2-10

0.00%
0.01%
0.30%
0.00%

0.00%
0.00%
20.34%
0.00%
0.00%
0.30%
6.84%

0.00%
64.29%
0.00%
0.00%
7.42%
0.03%
0.40%
0.00%
0.00%
0.09%

0.00%
0.00%
0.00%
0.00%
0.00%

100.00%
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Ag-110m
Am-241
C-14
CE-141
Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
1-129
1-131
Mn-54
Nb-95
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sb-124
Sr-89
Sr-90
Tc-99
Zn-65
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

0.000E+00
7.890E-03
7.360E+01
0.000E+00
1.647E+00
8.040E-03
6.950E-03
8.073E+02
1.476E+04
1.187E+03
0.000E+00
1.977E+01
1.332E+05
2.627E+03
2.690E+01
3.158E-04
0.000E+00
4.506E+04
7.190E+01
2.450E+00
2.172E+02
1.216E-02
5.040E-03
3.270E+00
1.330E+02
0.000E+00
4.990E-01
1.170E+01
2.600E+02
198.492

136.300 ft3

TABLE 2-11

67.12%
1.32%
0.01%
0.00%
0.00%

22.70%
0.04%
0.00%
0.11%
0.00%
0.00%
0.00%
0.07%
0.00%
0.00%
0.01%
0.13%

100.00%
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TABLE 2-12

Ag-110m 0.000E+00 0.00%

Am-241 0.000E+00 0.00%
C-14 9.600E-03 0.03%
Ce 144 7.200E-03 0.02%
Cm-242 0.000E+00 0.00%
Cm-244 0.000E+00 0.00%
Co-58 2.939E+00 8.11%
Co-60 2.497E+01 68.85%
Cr-51 8.492E-01 2.34%
Cs-134 ~ 0.000E+00 0.00%
Cs-137 2.300E-03 0.01%
Fe-55 5.870E-01 1.62%
Fe-59 2.800E-03 0.01%
H-3 9.260E-02 0.26%
1-129 0.000E+00 0.00%
I-131 0.000E+00 0.00%
Mn-54 2.211E+00 6.10%
Ni-59 1.080E-01 0.30%
Ni-63 N 2.351E-01 0.65%
Pu-238 0.000E+00 0.00%
Pu-239 0.000E+00 0.00%
Pu-241 1.980E-02 0.05%
Sb-124 0.000E+00 0.00%
Sr-89 0.000E+Q0 0.00%
Sr-80 0.000E+00 0.00%
Tc-99 5.510E-02 0.15%
Zn-65 4174E+00 11.61%
TOTAL ACTIVITY (Ci) 0.036 100.00%
CONTAINER VOLUME 2594 ft3 0.073 m3
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TABLE 2-13

Ag-110m 0.000E+00 0.00%
Am-241 2.359E-02 0.00%
C-14 3.170E+02 0.97%
Ce 144 7.560E+00 0.02%
Cm-242 1.301E-02 0.00%
Cm-244 2.021E-02 0.00%
Co-58 2.548E+02 0.78%
Co-60 7.128E+03 21.85%
Cr-51 V 2.547E+02 0.78%
Cs-134 0.000E+00 0.00%
Cs-137 7.503E+00 0.02%
Fe-55 1.536E+04 47.09%
Fe-59 2.263E+02 0.69%
H-3 3.545E+02 1.09%
Hf-181 1.041E+00 0.00%
I-129 1.400E+00 0.00%
I-131 8.168E-01 0.00%
1-133 6.47E-09 0.00%
La-140 9.030E-10 0.00%
Mn-54 8.357E+03 25.62%
Nb-95 7.879E+00 0.02%
Ni-59 1.221E+00 0.00%
Ni-63 1.421E+02 0.44%
Pu-238 2.682E-02 0.00%
Pu-239 1.592E-02 0.00%
Pu-241 4.779E+00 0.01%
Sb-124 7.144E+00 0.02%
Sr-89 0.00E+00 0.00%
Sr-90 2.21E-01 0.00%
Sr-92 0.00E+00 0.00%
Tc-99 3.14E+01 0.10%
Zn-65 1.44E+02 0.44%
Zr-95 1.29E+01 0.04%
TOTAL ACTIVITY (Ci) 32.624 100.00%
CONTAINER VOLUME 338.00 ft3 9.571 m3
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Ag-110m
Am-241
C-14
Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
-129
{-131
Mn-54
Nb-95
Ni-59
Ni-63
Ni-65
Pu-238
Pu-239
Pu-241
Sh-124
Sr-89
Sr-90
Sr-92
Tc-99
Zn-65
Zr-95
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

2.230E+01
2.258E-02
5.180E-04
9.370E+00
1.675E-02
2.243E-02
1.298E+03
2.867E+04
2.422E+03
0.000E+00
2.470E+01
1.391E+03
2.074E+03
6.200E+01
3.450E-04
0.000E+00
5.890E+04
5.030E+01
4.524E+01
2.599E+02
0.000E+00
3.383E-02
3.393E-02
5.590E+00
7.015E+01
0.000E+00
0.000E+00
0.000E+00
6.44E+01
7.950E+02
1.130E+01
96.175

397.200 ft3

TABLE 2-14

0.02%
0.00%
0.00%
0.01%
0.00%
0.00%
1.35%

29.81%
2.52%
0.00%
0.03%
1.45%
2.16%
0.06%
0.00%
0.00%

61.24%
0.05%
0.05%
0.27%
0.00%
0.00%
0.00%
0.01%
0.07%
0.00%
0.00%
0.00%
0.07%
0.83%
0.01%

100.00%
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TABLE 2-15

Ag-110m 0.000E+00 0.00%
Am-241 7.747E-03 0.00%
C-14 1.298E+02 0.12%
Ce 144 3.248E+00 0.00%
Cm-242 4.948E-03 0.00%
Cm-244 6.525E-03 0.00%
Co-58 5.289E+03 4.81%
Co-60 5.758E+04 52.22%
Cr-51 2.947E+02 0.27%
Cs-134 0.000E+00 0.00%
Cs-137 3.227E+00 0.00%
Fe-55 3.061E+04 27.76%
Fe-59 4.091E+00 0.00%
H-3 1.650E+02 0.15%
Hf-181 0.000E+00 0.00%
1-129 6.242E-01 0.00%
-131 1.196E-01 0.00%
1-133 : 1.431E-14 0.00%
La-140 0.000E+00 0.00%
Mn-54 7.637E+03 6.93%
Nb-85 3.280E-02 0.00%
Ni-59 2.347E+01 0.02%
Ni-63 3.732E+02 0.34%
Pu-238 7.871E-03 0.00%
Pu-239 4.791E-03 0.00%
Pu-241 - 5.945E+01 0.05%
Sb-124 2.620E-02 0.00%
Sr-89 1.370E-01 0.00%
Sr-90 1.103E-01 0.00%
Sr-92 0.000E+00 0.00%
Tc-89 2.725E+01 0.02%
Zn-65 8.052E+03 7.30%
Zr-95 0.000E+00 0.00%
TOTAL ACTIVITY (Ci) 110.261 100.00%
CONTAINER VOLUME 110.900 ft3 3.140 m3
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Ag-110m
Am-241
C-14

Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-137
Fe-55
Fe-59
H-3
1-129
Mn-54
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sr-90
Tc-99
Zn-65
Zr-95
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

1.620E+00
2.3320E-03
6.6244E-01
6.3870E-02
1.1211E-04
1.8440E-03
4.5200E-03
2.9511E+03
0.0000E+00
1.3540E-02
3.6880E+02
3.4600E-04
3.5034E-01
3.1105E-03
2.2509E+02
1.5015E+00
5.5270E+01
3.0060E-03
3.0830E-03
7.6540E-01
6.6060E-02
4.7595E-01
2.9457E+01
0.0000E+00
3.635

60.690 fi3

TABLE 2-16

0.04%
0.00%
0.02%
0.00%
0.00%
0.00%
0.00%

81.18%

0.00%
0.00%

10.15%

0.00%
0.01%
0.00%
6.19%
0.04%
1.52%
0.00%
0.00%
0.02%
0.00%
0.01%
0.81%
0.00%

100.00%
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1.719 m3



Ag-110m
Am-241
C-14

Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
I-129
1-131
Mn-54
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sb-124
Sr-89
Sr-90
Tc-99
Zn-65
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

11.8938
2.359E-03
2.861E-03
2.532E-02
1.017E-04
1.776E-03
8.996E-03

2.141E+03
3.083E-06
0.000E+00
6.492E-01
6.430E+02
9.089E-04
3.179E-02
2.894E-02
0.000E+00
4.010E+02
7.235E+00
5.820E+01
2.814E-03
2.897E-03
7.440E-01
0.000E+00
0.000E+00
5.480E-02
1.137E+00
1.198E+01
3.277

71.710 ft3

TABLE 2-17

65.33%

0.00%
0.00%
0.02%

19.62%

0.00%
0.00%
0.00%
0.00%

12.24%

0.22%
1.78%
0.00%
0.00%
0.02%
0.00%
0.00%
0.00%
0.03%
0.37%

100.00%
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Ag-110m
Am-241
Ba-140
C-14
Ce-141
Ce-144
Cm-242
Cm-243
Cm-244
Co-b8
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
Hf-181
-129
1-131
[-133
La-140
Mn-54
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sh-124
Sr-90
Sr-92
Tc-99
Xe-133
Zn-65
Zr-95
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

4.480E-04
0.000E+00
3.920E-02
0.000E+00
8.890E-02
6.190E-04
0.000E+00
4.470E-04
0.000E+00
1.045E+01
0.000E+00
0.000E+00
2.494E-02
0.000E+00
0.000E+00
3.493E+01
0.000E+00
1.168E+01
0.000E+00
0.000E+00
0.000E+00
1.182E+01
0.000E+00
2.056E-01
4.920E-04
4.920E-04
1.168E-01
0.000E+00
0.000E+00
0.000E+00
3.605E-02
0.000E+00
0.000E+00
0.000E+00
0.069

17.810 fi3

00E+00

TABLE 2-18

2-28

0.00%
0.00%
0.00%
0.06%
0.00%
0.13%
0.00%
0.00%
0.00%
0.00%
15.06%
0.00%
0.00%
0.04%
0.00%
0.00%
50.34%
0.00%
16.83%
0.00%
0.00%
0.00%
17.03%
0.00%
0.30%
0.00%
0.00%
0.17%
0.00%
0.00%
0.00%
0.05%
0.00%
0.00%
0.00%
100.00%
0.504 m3



g-110m
Am-241
C-14
Ce 144
Cm-242
Cm-244
Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-55
Fe-59
H-3
1-129
1-131
Mn-54
Nb-95
Ni-59
Ni-63
Pu-238
Pu-239
Pu-241
Sb-124
Sb-125
Sn-113
Sr-89
Sr-90
Tc-99
Zn-65
Zr-95
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

2.760E+02
0.000E-+00
6.770E+01
4.710E+00
0.000E+00
0.000E+00
8.710E+02
1.400E+05
8.970E+01
1.460E+01
8.360E-01
1.430E+06
1.830E+02
5.110E+02
1.000E-04
0.000E+00
1.810E+05
0.000E+00
1.050E+02
2.300E+03
0.000E+00
0.000E+00
5.630E+01
0.000E+00
0.000E+00
0.000E+00
8.750E+00
1.490E+00
6.020E-05
4.720E+03
0.000E+00
1760.009

132.400 ft3

TABLE 2-19

0.02%
0.00%
0.00%
0.00%
0.00%
0.00%
0.04%
7.95%
0.01%
0.00%
0.00%

81.25%

0.01%
0.03%
0.00%
0.00%

10.28%

0.00%
0.01%
0.13%
0.00%
0.00%
0.00%
0.00% -
0.00%
0.00%
0.00%
0.00%
0.00%
0.27%
0.00%

100.00%

2-29

3.749 m3



TABLE 2-20

Ag-110m 0.000E+00 0.00%
Am-241 5.490E-04 0.00%
C-14 2.347E+01 0.03%
Ce 144 1.596E-01 0.00%
Cm-242 0.000E+00 0.00%
Cm-244 2.910E-04 0.00%
Co-58 2.029E+03 2.84%
Co-60 4.424E+04 61.93%
Cr-51 4.096E+01 0.06%
Cs-134 0.000E+00 0.00%
Cs-137 9.120E-01 0.00%
Fe-55 1.661E+04 21.85%
Fe-59 1.879E+01 0.03%
H-3 5.492E+01 0.08%
Hf-181 0.000E+00 0.00%
1-129 1.787E-01 0.00%
1-131 0.000E+00 0.00%
1-133 0.000E+00 0.00%
La-140 0.000E+00 0.00%
Mn-54 4.132E+03 5.78%
Nb-95 1.500E-01 0.00%
Ni-59 4.540E+01 0.06%
Ni-63 3.122E+02 0.44%
Pu-238 0.000E+00 0.00%
Pu-239 0.000E+00 0.00%
Pu-241 - 3.384E+01 0.05%
Sb-124 1.87E-01 0.00%
Sr-89 0.00E+00 0.00%
Sr-90 2.97E-02 0.00%
Sr-92 0.00E+00 0.00%
Tc-99 1.14E+01 0.02%
Zn-65 4.88E+03 6.83%
Z2r-95 0.00E+00 0.00%
TOTAL ACTIVITY (Ci) 71.435 100.00%

CONTAINER VOLUME 39.970 ft3 1.132 m3
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SECTION 3

METEOROLOGICAL DATA AND DISPERSION ESTIMATES
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METEOROLOGY AND DISPERSION DATA

Meteorological data have been collected at the Susquehanna SES (SSES) site
since the early 1970s. At the present time, the meteorological system is based on
a 300-foot high tower located approximately 1,000 feet to the southeast of the
plant. Wind sensors are mounted at the 10m and 60m elevations on this tower.
Vertical temperature differential is measured with redundant sensor pairs between
the 10m and 60m levels. Sigma theta (the standard deviation of horizontal wind
direction) is calculated from wind direction at both levels. Dew point and ambient
temperature sensors are present at the 10m level. Precipitation is measured at
ground level.

A back-up meteorological tower was erected in 1982. itis a 10m tower providing
alternate measurements of wind speed, wind direction, and sigma theta. A 10m
supplemental downriver meteorological tower is also available. This tower
measures wind speed, wind direction, sigma theta, temperature and dew point.

SSES meteorological data are transmitted to the plant Control Room, Technical
Support Center, and Emergency Operations Facility for emergency response
availability. The data are also transmitted via telephone data line to EQE/PLG’s
offices in Bethesda, Maryland.

Dispersion modeling for effluents from normal operation of SSES is done using the
EQE/PLG MIDAS system XDCALC program, a straight-line Gaussian plume model
designed to estimate average relative concentration. The model was developed in

accordance with Regulatory Guide 1.111. For periods when the wind speed is calm,
the actual wind direction that occurred is used.

XDCALC and the XQINTR program that interpolates X/Q values to exact locations
both use terrain correction factors to account for the temporal and spatial variations
in the airflow in the region. A straight-line trajectory model assumes that a constant
mean wind transports and diffuses effluents in the direction of airflow at the release
point within the entire region of interest. The SSES terrain correction factors were
taken from SSES FSAR Table 2.3-128.



TABLE 3-1

SSES METEOROLOGICAL DATA RECOVERY FOR 2001

PERCENT VALID

PARAMETER DATA RECOVERY
Wind Speed 10m — Primary " 100.0
Wind Speed 60m — Primary 99.4
Wind Speed 10m — Backup® 99.4
Wind Speed 10m — Downriver®® 98.6
Wind Direction 10m — Primary 100.0
Wind Direction 60m — Primary 99.3
Wind Direction 10m — Backup 99.5
Wind Direction 10m — Downriver 98.5
Temperature 10m — Primary 99.9
Dew Point 10m — Primary 98.8
Delta Temperature 60m — Primary 99.3
Sigma Theta 10m — Primary 100.0
Sigma Theta 60m — Primary 99.3
Sigma Theta 10m- Backup 99.5
Sigma Theta 10m - Downriver 98.5
Precipitation — Primary 100.0
Composite Parameters
Wind Speed and Direction 10m, 99.3
Delta Temperature 60-10m
Wind Speed and Direction 60m, 99.2
Delta Temperature 60-10m
(ggES “Primary” meteorological tower
@gSES “Backup” meteorological tower
®ISSES “Downriver” meteorological tower
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Calculation No. Rev. 0
C-1030059-201

TABLE 3-2

02/14/2002
Page 6 0f 28

Prepared by: W1/
Checked by: ’

v

Table 2. SSES Joint Frequency Distribution of Wind Speed
and Direction 10m Versus Delta Temperature 60-10m
for the Period of
January 1, 2001 through December 31, 2001

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 1 4 0 0 0 6
NNE 1 9 4 0 0 0 14
NE 3 10 4 0 0 0 17
ENE 3 8 0 0 0 0 11
E 7 3 0 0 0 0 10
ESE 8 5 0 0 0 0 13
SE 5 16 2 0 0 0 23
SSE 2 21 0 0 0 0 23
S 5 34 5 0 0 0 44
SSW 4 40 7 0 0 0 51
SW 2 80 49 1 0 0 132
WSW 0 14 26 1 0 0 41
) 0 2 2 0 0 0 4
WNW 1 3 0 0 0 0 4
NW 0 0 0 0 0 0 0
NNW 0 1 2 0 0 0 3
TOTAL 42 247 105 2 0 0 396
PERIODS OF CALM (HOURS) : 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64



TABLE 3-2
(continued)

Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: B DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED(MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 3 11 0 0 0 17
NNE 0 18 6 0 0 0 24
NE 5 16 1 0 0 0 22
ENE 10 6 0 0 0 0 16
E 10 4 0 0 0 0 14
ESE 4 .5 0 0 0 0 9
SE 5 13 1 0 0 0] 19
SSE 2 5 2 0 0 0 9
S 6 15 1 0 0 0 22
SSwW 4 27 1 0 0 0 32
SW 6 42 33 0 0 0 81
WSW 1 12 29 6 0 0 48
W 0 6 4 1 0 0 11
WNW 0 0 2 0 0 0 2
NW 0 2 1 0 0 0 3
NNW 0 0 3 0 0 0 3
TOTAL 56 174 95 7 0 0 332
PERIODS OF CALM(HOURS): 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64
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TABLE 3-2
(continued)

Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 10 21 0 0 0 32
NNE 2 15 12 0 0 0 29
NE 4 8 1 0 0 0 13
ENE 14 8 0 0 0 0 22
E 9 5 0 0 0 0 14
ESE 4 6 0 0 0 0 10
SE 6 8 0 0 0 0 14
SSE 7 8 0 0 0 0 15
S 7 25 2 0 0 0 34
SSW 11 24 0 0 0 0 35
SW 11 51 27 3 0 0 92
WSW 1 22 31 17 0 0 71
W 4 7 12 3 0 0 26
WNW 0 9 5 0 0 0 14
NW 0 11 5 0 0 0 16
NNW 2 7 8 0 0 0 17
TOTAL 83 224 124 23 0 0 454
PERIODS OF CALM(HOURS) : 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64
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SITE: SSES

Table 2 (continued)

TABLE 3-2

(continued)

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD CF RECORD =
STABILITY CLASS: D
ELEVATION:

DT/DZ

01010101-01123124

SPEED:10M SP DIRECTION:10M WD LAPSE:DT A

Calculation No.
C-1030059-201

Rev. 0

02/14/2002

Page 9,0f 28

Prepared by: W7 /7,

Checked by:

WIND SPEED (MPH)

8-12 13-18 19-24

WIND
DIRECTION 1-3 4-7
N 29 146
NNE 80 119
NE 99 68
ENE 103 44
E 90 42
ESE 69 46
SE 80 75
SSE 76 62
S 85 99
SSW 69 84
SW 59 178
WSW 34 79
W 8 56
WNW 8 53
NW 17 86
NNW 6 113
TOTAL 912 1350
PERIODS OF CALM(HOURS):
VARIABLE DIRECTION 0

HOURS OF MISSING DATA:
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TABLE 3-2
(continued)

Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOCD OF RECORD = 01010101-01123124
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED(MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 31 55 3 0 0 0 89
NNE 100 75 6 0 0 0 181
NE 190 35 3 0 0 0 228
ENE 285 17 0 0 0 0 302
E 223 12 0 0 0 0 235
ESE 151 11 1 0 0 0 163
SE 141 18 1 0 0 0 160
SSE 133 29 3 0 0 0 165
S 167 48 7 0 0 0 222
SSW 134 127 7 0 0 0 268
SW 61 130 18 0 0 0 209
WSW 15 23 4 3 1 0 46
W 9 12 5 0 0 0 26
WNW 8 7 2 0 0 0 17
NW 4 27 1 0 0 0 32
NNW 7 35 4 0 0 0 46
TOTAL 1659 661 65 3 1 0 2389
PERIODS OF CALM(HOURS) : 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64
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TABLE 3-2
(continued)

Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD QOF RECORD = 01010101-01123124
STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 7 2 0 0 0 0 9
NNE 21 12 0 0 0 0 33
NE 115 6 1 0 0 0 122
ENE 502 20 0 0 0 0 522
E 219 1 0 0 0 0 220
ESE 72 0 0 0 0 0 72
SE 44 0 0 0 0 0 44
SSE 37 3 0 0 0 0 40
S 48 0 0 0 0 0 48
SSW 24 6 0 0 0 0 30
SW 16 5 0 0 0 0 21
WSW 2 3 0 0 0 0 5
W 1 0 0 0 0 0 1
WNW 0 0 0 0 0 0 0
NW 1 0 0 0 0 0 1
NNW 4 1 0 0 0 0 5
TOTAL 1113 59 1 0 0 0 1173
PERIODS OF CALM(HOURS): 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64
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TABLE 3-2
(continued)

Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 01010101~01123124

STABILITY CLASS: G DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A

WIND SPEED (MPH)
WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 0 0 0 0 0 3
NNE 5 1 0 0 0 0 6
NE 67 1 0 0 0 0 68
ENE 429 20 0 0 0 0 449
E 115 1 0 0 0 0 116
ESE 22 0 0 0 0 0 22
SE 12 0 0 0 0 0 12
SSE 6 0 0 0 0 0 6
S 9 0 o 0 0 0

SSW 4 0 0 0 0 0

SwW 4 0 0 0 0 0

WSW 0 0 0 0 0 0

W 0 0 0 0 0 0

WNW o 0 0 0 0 0

NW 1 0 0 0 0 0

NNW 1 0 0 0 0 0

TOTAL 678 23 0 0 0 0 701
PERIODS OF CALM (HOURS) : 1

VARIABLE DIRECTION 0

HOURS OF MISSING DATA: 64
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Calculation No. Rev. 0
C-1030059-201

TABLE 3-2 02/14/2002

(continued) Page 13 of 28
Prepared by: W
Checked by: | &

v
Table 2 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:10M SP DIRECTION:10M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 75 217 155 1 0 0 448
NNE 209 249 56 0 0 0 515
NE 483 144 23 3 0 0 653
ENE 1346 123 8 0 0 0 1477
E 673 68 1 0 0 0 742
ESE 330 73 2 0 0 0 405
SE 293 130 18 0 0 0 441
SSE 263 128 12 1 0 0 404
S 327 221 21 4 0 0 573
SSW 250 308 28 0 0 0 586
SW 159 486 248 19 0 0 912
WSW 53 153 196 88 3 0 493
W 22 83 86 28 0 0 219
WNW 17 72 51 4 0 0 144
NW 23 126 152 20 0 0 321
NNW 20 157 165 21 0 0 363
TOTAL 4543 2738 1222 189 3 0 8696
PERIODS OF CALM{(HOURS) : 1
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 64
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TABLE 3-3

Calculation No.
C-1030059-201

Rev. 0

02/14/2002

Page 14 of 28

Prepared by: /n//f A'/m
WaYa

Checked by:

Table 3. SSES Joint Frequency Distribution of Wind Speed
and Direction 60m Versus Delta Temperature 60-10m

for the Period of
January 1, 2001 through December 31, 2001

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 1 3 5 0 0 9
NNE 0 9 5 2 0 0 16
NE 0 12 3 2 0 0 17
ENE 6 5 0 0 0 0 11
E 3 3 0 0 0 0 6
ESE 4 5 2 1 0 0 12
SE 0 8 9 1 1 0 19
SSE 0 6 13 3 0 0 22
S 4 7 20 14 0 0 45
SSW 0 18 23 7 2 0 50
SW 0 21 81 28 1 0 131
WSW 0 5 26 14 0 0] 45
W 0 1 5 3 0 0 9
WNW 0 0 1 0 0 0 1
NW 0 0 0 0 0 0 0
NNW 0 0 3 0 0 0 3
TOTAL 17 101 194 80 4 0 396
PERIODS OF CALM (HOURS): 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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TABLE 3-3 Calculation No. | Rev. 0
(continued) C-1030059-201

02/14/2002
Page 15 of 28

Prepared by: |/} //M/WMj
L

Checked by:

Table 3 (continued)

SITE: SSES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: B DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A

WIND SPEED(MPH)

WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 3 6 6 0 0 15
NNE 2 8 18 5 0 0 33
NE 4 14 3 0 0 0 21
ENE 5 8 1 0 0 0 14
E 2 1 3 0 0 0 6
ESE 2 5 2 0 0 0 9
SE 2 5 9 1 0 0 17
SSE 0 2 7 2 0 0 11
S 0 6 9 4 0 0 19
SSW 2 20 9 3 0 0 34
SW 0 29 34 18 0 0 81
WSW 0 3 20 23 4 0 50
W 0 1 9 2 0 0 12
WNW 0 1 1 0 0 0 2
NW 0 1 1 0 0 0 2
NNW 0 1 3 2 0 0 6
TOTAL 19 108 135 66 4 0 332
PERIODS OF CALM({HOURS) : 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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(continued) Page 16 of 28

Prepared by: /7M/\/Mﬁ

Checked by: al
74

Table 3 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 5 21 6 0 0 33
NNE 4 11 11 8 0 0 34
NE 3 9 1 0 0 0 13
ENE 8 8 2 0 0 0 18
E 7 3 2 0 0 0 12
ESE 0 4 2 1 0 0 7
SE 0 5 6 1 0 0 12
SSE 3 6 4 1 0 0 14
S 4 11 9 3 0 0 27
SSW 5 28 13 6 0 0 52
SW 1 30 39 14 0 0 84
WSW 1 6 21 36 13 1 78
W 0 2 13 7 2 0 24
WNW 0 3 11 4 0 0 18
NW 0 1 14 0 0 0 15
NNW 0 1 9 3 0 0 13
TOTAL 37 133 178 90 15 1 454
PERIODS OF CALM(HOURS) : 2
VARIABLE DIRECTION 0 :
HOURS OF MISSING DATA: 71
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Page 17 of 28
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Checked by:
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Table 3 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: D DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED(MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 16 67 140 28 0 0 251
NNE 48 80 71 26 5 0 230
NE 78 77 37 9 1 0 202
ENE 41 50 12 5 0 0 108
E 31 28 28 1 0 0 89
ESE 25 25 27 5 0 0 82
SE 30 30 58 14 2 0 134
SSE 31 30 51 10 0 0 122
S 52 38 57 10 8 0 165
SSW 45 93 55 26 3 0 222
SW 39 128 99 52 3 0 321
WSW 7 57 120 171 61 12 428
W 3 30 87 48 22 0 190
WNW 3 38 82 40 3 0 166
NW 2 43 147 78 3 0 273
NNW 5 30 151 82 0 0 268
TOTAL 456 844 1222 605 111 12 3251
PERIODS OF CALM (HOURS): 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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SITE: SSES

TABLE 3-3
(continued)

Table 3 (continued)

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD =
STABILITY CLASS:

DT/DZ
DIRECTION: 60M WD

WIND SPEED (MPH)

SPEED: 60M SP

4-7
82
174
13
27
20
20
29
52
65
90

01010101-01123124

8-12 13-18 19-24

QO U WO O U

AN N
= O -

LAPSE:DT A

Calculation No. Rev. 0

C-1030059-201

02/14/2002

Page 18 of 28

Prepared by: [/

Checked by:

ELEVATION:
WIND
DIRECTION 1-3
N 29
NNE 80
NE 143
ENE 71
E 53
ESE 57
SE 68
SSE 71
S 64
SSwW 39
SW 41
WSW 13
W 16
WNW 2
NW 7
NNW 10
TOTAL 764

PERIODS OF CALM(HOURS):

VARIABLE DIRECTION

HOURS OF MISSING DATA:
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TABLE 3-3
(continued)

Table 3 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 18 70 9 1 0 0 98
NNE 111 280 3 0 0 0 394
NE 111 54 2 0 0 0 167
ENE 59 11 0 0 0 0 70
E 53 11 1 1 0 0 66
ESE 31 5 1 0 0 0 37
SE 24 3 0 0 0 0 27
SSE 26 11 4 1 0 0 42
S 24 20 9 0 0 0 53
SSW 15 39 15 0 1 0 70
SwW 6 45 28 3 0 0 82
WSW 2 5 17 8 0 0 32
W 4 3 0 0 0 0 7
WNW 1 4 0 0 0 0 5
NW 5 4 2 0 0 0 11
NNW 3 4 0 0 0 0 7
TOTAL 493 569 91 14 1 0 1168
PERIODS OF CALM(HOURS) : 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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TABLE 3-3
(continued)

Table 3 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: G DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED (MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 7 69 0 0 0 0 76
NNE 59 171 3 0 0 0 233
NE 84 58 1 0 0 0 143
ENE 42 4 0 0 0 0 46
E 30 2 1 0 0 0 33
ESE 31 1 1 0 0 0 33
SE 19 2 0 0 0 0] 21
SSE 9 7 0 0 0 0 16
S 17 16 0 0 0 0 33
SSW 4 13 5 0 0 0 22
SW 0 13 6 0 0 0 19
WSW 2 7 4 0 0 0 13
W 2 1 0 0 0 0 3
WNW 1 1 0 0 0 0 2
NW 0 5 0 0 0 0 5
NNW 0 3 0 0 0 0 3
TOTAL 307 373 21 0 0 0 701
PERIODS OF CALM(HOURS) : 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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TABLE 3-3
(continued)

Table 3 (continued)

SITE: SSES
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 01010101-01123124
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A
WIND SPEED(MPH)
WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 71 297 217 47 0 0 632
NNE 304 733 153 49 5 0 1244
NE 423 297 64 16 1 0 801
ENE 232 113 25 5 0 0 376
E 179 68 44 2 0 0 294
ESE 150 65 49 10 0 0 274
SE 143 82 95 21 4 0 345
SSE 140 114 116 22 1 0 393
S 165 163 140 39 13 0 520
SSW 110 301 224 69 12 0 716
SW 87 363 399 135 4 0 988
WSW 25 140 300 313 83 14 875
W 25 57 123 65 24 0 294
WNW 7 66 104 44 3 0 224
NW 14 82 194 80 3 0 373
NNW 18 50 184 88 0 0 340
TOTAL 2093 2991 2431 1005 153 14 8689
PERIODS OF CALM(HOURS) : 2
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: 71
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TABLE 3-4

2001 SSES ANNUAL RELATIVE CONCENTRATIONS NO DECAY, UNDEPLETED X/Q (sec/m3)

DATES OF LAST X/Q ACCUMULATION ARE FROM 11110 TO 1123124 O
X/Q ACCUMULATION FOR GROUND AVERAGE SEC/M3
FOR RELEASE POINT 1

0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50
**DIRECTION FROM N
4.1689E-06  7.8897E-07 3.2723E-07 1.7255E-07 1.1081E-07  4.0997E-08 .1202E-08 .4129E-09 .3976E-09 .4007E-09
**DIRECTION FROM NNE
6.8874E-06 1.4010E-06 .2680E-07 .3588E-07 2.1699E-07 8.0568E~-08 .2105E-08 .0869E-08 .9045E-09 .9347E-09
**DIRECTION FROM NE
1.4953E-05  2.8305E-06 1.2895E-06 7.3290E-07 4.8639E-07  1.9283E-07 .8612E-08 .9553E-08 .9038E-08 .3853E-08
**DIRECTION FROM ENE
5.4059E-05  9.9092E-06 4.8060E-06 2.8586E-06 1.9148E-06  7.6120E-07 .2249E-07 .0838E-07 .0327E-08 .1721E-08
**DIRECTION FROM E
2.6447E-05  4.7832E-06 2.1113E-06 1.2010E-06 8.0549E-07  3.2925E-07 .0488E-07 .3303E-08 .4503E-08 .5214E-08
**DIRECTION FROM ESE ‘ .
1.3836E-05  2.7164E-06 1.2335E-06 6.9096E~07 4.5943E-07  1.8599E-07 .1785E-08 .2818E-08 .4684E-08 .063BE-08
**DIRECTION FROM SE
1.3152E-05 2.6148E-06 1.1969E-06 6.7619E-07 4.4911E-07  1.8352E-07 .6016E-08 .7026E~-08 .0894E-08 .8492E-09
**DIRECTION FROM SSE
1.0165E-05  2.0145E-06 8.9866E-07 5.0471E-07 3.3936E-07  1.4620E-07 .B356E-08 .3745E-08 .7861E-09 .3133E-09
**DIRECTION FROM 8
8.6064E-06  1.8233E-06 8.9296E-07 5.2072E-07 3.5782E-07  1.6657E-07 .6411E-08 .6042E-08 .0253E-08 .3684E-09
**DIRECTION FROM SSW
8.2432E-06  1.6833E-06 7.7952E-07 4.4330E-07 2.9516E-07  1.2360E-07 .2523E-08 .2455E-08 .9443E-09 .6973E-09
**DIRECTION FROM SW
6.8726E-06  1.3824E-06 6.6147E-07 3.8239E-07 2.5781E-07  1.1427E-07 .9979E-08 .0173E-08 .4626E-09 .6129E-09
**DIRECTION FROM WSW
3.0628E-06 5.8210E-07 .7045E~07 .5902E-07 1.0859E-07 5.1035E-08 .5899E-08 .9653E-09 .0587E-09 .6740E-09
**DIRECTION FROM W
1.2899E-06  2.4363E-07 1.0482E-07 5.7293E-08 3.7473E-08  1.5263E-08 .0993E-09 .6571E-09 .0308E-09 .1950E-10
**DIRECTION FROM WNW
1.0586E-06 1.9617E-07 7.8500E-08 4.0973E-08 2.6119E-08  9.6281E-09 .6080E-09 .2325E-09 .6295E-10 .3032E-10
**DIRECTION FROM NW
2.3721E-06  4.3830E-07 1.7470E-07 8.9319E-08 5.6657E-08  2.0399E-08 .3609E-09 .5259E-09 .5571E-09 .0792E-09
**DIRECTION FROM NNW
2 8294E-06  5.3749E-07 2.2865E-07 1.2238E-07 7.7370E-08  2.7102E-08 .8237E-09 .2590E-09 .0291E-09 .4200E-09
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TABLE 3-5

2001 SSES ANNUAL RELATIVE CONCENTRATIONS 2.26-DAY DECAY, UNDEPLETED X/Q (sec/m’)

DATES OF LAST X/Q ACCUMULATION ARE FROM 11110 TO 1123124 O
¥X/Q ACCUMULATION FOR GROUND DECAYED S.AVG SEC/M3
FOR RELEASE POINT 1

0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

**DIRECTION FROM N
4.1613E-06 7.8462E-07 3.2419E-07 1.7029E-07 1.0893E-07 3.9823E-08 1.0556E-08 4.8990E-09 2.9541E-09 2.0040E-09

**DIRECTION FROM NNE
6.8707E-06 1.3908E-06 6.1914E-07 3.3010E-07 2.1218E-07 7.7597E-08 2.0492E-08 9.5796E-09 5.7878E-09 3.9345E-09

**DIRECTION FROM NE
1.4906E-05 2.8040E-06 1.2695E-06 7.1695E-07 4.7280E-07 1.8392E-07 5.3305E-08 2.5234E-08 1.5267E-08 1.0435E-08

**DIRECTION FROM ENE
5.3889E-05 9.8153E-06 4.7305E-06 2.7960E-06 1.8611E-06 7.2605E-07 2.0249E-07 9.2678E-08 5.6520E-08 3.9085E-08

**DIRECTION FROM E
2.6346E-05 4.7283E-06 2.0710E-06 1.1690E-06 7.7806E-07 3.1078E-07 9.3464E-08 4.4003E-08 2.6393E~-08 1.7880E-08

**DIRECTION FROM ESE . , ‘
1.3779E-05 2.6828E-06 1.2081E-06 6.7109E-07 4.4250E-07  1.7468E-07  4.5666E-08  1.8506E-08  1.0955E-08 7.3034E-09

**DIRECTION FROM SE
1.3103E-05 2.5857E-06 1.1747E-06 6.5857E-07 4.3408E-07 1.7335E-07 4.1024E-08 1.4059E-08 8.3355E~-09 5.5646E~-09

**DIRECTION FROM SSE
1.0131E-05 1.9942E-06 8.8352E-07 4.9279E-07 3.2907E-07 1.3887E-07 3.4590E-08 1.1571E-08 6.9079E-09 4.6373E-09

**DIRECTION FROM S
8.5816E-06 1.8074E-06 8.7996E-07 5.1009E-07 3.4844E-07 1.5933E-07 4.2448E-08 1.3825E-08 8.3292E-09 5.6432E-09

**DIRECTION FROM SSW
8.2233E-06 1.6711E-06 7.7004E-07 4.3574E-07 2.8869E-07 1.1911E-07 3.0201E-08 1.1011E-08 6.6899E-09 4,5712E-09

**DIRECTION FROM SW
6.8598E-06 1.3746E-06 6.5521E-07 3.7729E-07 2.5336E-07 1.1098E~-07 2.8259E-08 9.2181E-09 5.6315E-09 3.8655E-09

**DIRECTION FROM WSW
3.0581E-06 5.7940E-07 2.6834E-07 1.5728E-07 1.0706E-07 4.9835E-08 1.5154E-08 5.5083E-09 2.7371E-09 1.4520E~09

**DIRECTION FROM W
1.2880E-06 2.4254E-07 1.0403E-07 5.6684E-08 3.6959E-08 1.4911E-08 3.9096E-09 1.5306E-09 9.2212E-10 6.2325E-10

**DIRECTION FROM WNW
1.0570E-06 1.9522E-07 7.7866E-08 4.0509E-08 2.5736E-08 9.3899E-09 2.4781E-09 1.1312E-09 6.7643E-10 4.5402E-10

*+DIRECTION FROM NW
2.3686E-06 4.3640E-07 1.7343E~07 8.8397E-08 5.5900E-08 1.9939E-08 5.1158E-09 2.3346E-09 1.3941E-09 9.3533E-10

**DIRECTION FROM NNW
2.8250E-06 5.3496E-07 2.2681E-07 1.2097E-07 7.6218E-08" 2.6416E-08 6.4709E-09 2.9793E-09 1.7882E-09 1.2055E-09
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TABLE 3-6

2001 SSES ANNUAL RELATIVE CONCENTRATIONS 8-DAY DECAY, DEPLETED X/Q (sec/m3)

DATES OF LAST X/Q ACCUMULATION ARE FROM 11 110 TO 1123124 0
X/Q ACCUMULATION FOR DECAYED DEPLETION SEC/M3
FOR RELEASE POINT 1

0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50
**DIRECTION FROM N
3.8089E-06  6.6828E-07 2.6465E-07 1.3368E-07  8.3000E-08  2.8511E-08  6.8995E-09  2.9078E-09 1.634BE-09 .0473E-09
**DIRECTION FROM NNE
6.2916E-06 1.1861E-06 5.0650E-07 2.5991E-07  1.6228E-07  5.5896E-08  1.3551E-08  5.7952E-09 3.2878E-09 .1249E-09
**DIRECTION FROM NE
1.3656E-05  2.3949E-06 1.0410E-06 5.6638E-07  3.6316E-07  1.3342E-07  3.5741E-08  1.5618E-08 8.9546E-09 .8720E-09
**DIRECTION FROM ENE
4.9372E-05  8.3840E-06 3.8797E-06 2.2090E-06  1.4296E-06  5.2667E-07  1.3570E-07  5.7305E-08 3.3103E-08 .1948E-08
**DIRECTION FROM E
5. 4149E-05  4.0447E-06 1.7028E-06 9.2682E-07  6.0035E-07  2.2713E-07  6.3590E-08  2.7905E-08 1.6016E-08 .0509E-08
**DIRECTION FROM ESE , _
1.2633E-05  2.2064E-06 9.9435E-07 5.3289E-07  3.4215E-07  1.2813E-07  3.1304E-08  1.1885E-08 6.7675E-09 .3929E-09
**DIRECTION FROM SE
1.2010E-05 2.2113E-06 9.6545E-07 5.2191E-07  3.3479E-07  1.2663E-07  2.7901E-08  8.9124E-09 5.0559E-09 .2698E-09
**DIRECTION FROM SSE
9.2828E-06  1.7041E-06 7.2522E-07 3.8983E-07  2.5321E-07  1.0104E-07  2.3332E-08  7.2341E-09 4.1086E-09 .6561E-09
**DIRECTION FROM §
7 8608E-06  1.5430E-06 7.2110E-07 4.0257E-07  2.6730E-07  1.1534E-07  2.8345E-08  8.5000E-09 4.8402E-09 .1379E-09
**DIRECTION FROM SSW
7 5301E-06 1.4251E-06 6.2992E-07 3.4305E-07  2.2076E-07  8.5766E-08  1.9948E-08  6.6467E-09 3.7883E-09 .4581E-09
**DIRECTION FROM SW
6.2790E-06 1.1709E-06 5.3494E-07 2.9623E-07  1.9309E-07  7.9468E-08  1.8466E-08  5.4669E-09 3.1117E-09 .0148E-09
#**DIRECTION FROM WSW
2. 7985E-06  4.9318E-07 2.1882E-07 1.2327E-07  8.1405E-08  3.5545E-08  9.8239E-09  3.2230E-09 1.4839E-09 .3844E-10
**DIRECTION FROM W
1.1786E-06  2.0642E-07 8.4813E-08 4.4417E-08  2.8094E-08  1.0632E-08  2.5334E-09  8.9540E-10 5.0004E-10 .1726E-10
**DIRECTION FROM WNW
9.6730E-07  1.6619E-07 6.3508E-08 3.1758E-08  1.9576E-08  6.7034E-09  1.6101E-09  6.6473E-10 3.6914E-10 .3304E-10
**DIRECTION FROM NW
5 1675E-06  3.7137E-07 1.4137E-07 6.9252E-08  4.2481E-08  1.4211E-08  3.3135E-09  1.3649E-09 7.5540E-10 .7580E-10
**DIRECTION FROM NNW
2 5853E-06  4.5538E-07 1.8499E-07 9.4851E-08  5.7985E-08  1.8866E-08  4.2100E-09  1.7554E-09 9.7971E-10 .2208E-10
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2001 SSES ANNUAL RELATIVE DEPOSITION - D/Q (meters™~)

TABLE 3-7

DATES OF LAST X/Q ACCUMULATION ARE FROM 11110 TO 1123124 0
X/Q ACCUMULATION FOR DEPOSITION i/mM2
FOR RELEASE POINT 1

0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50
**DIRECTION FROM N
2.5767E-08 3.7966E-09 .5571E~09 7.3802E-10 4.3616E~10 1.3823E-10 .3068E~-11 .2175E~11 .4983E-12 .0825E~-12
**DIRECTION FROM NNE
2.7814E-08 4.30986E-09 .8692E-09 8.8906E-10 5.2335E-10 1.6307E-10 .B014E-11 .3996E-11 .4701E-12 .6930E-12
**DIRECTION FROM NE
3.2977E-08 4.9737E-09 .1267E-09 1.0293E-09 6.1067E-10 1.9672E-10 .8200E-11 .7746E-11 .4718E-12 .9505E-12
**DIRECTION FROM ENE
7.9425E-08 1.2333E-08 .4921E-09 2.6870E-09 1.5874E-09 5.0236E-10 .1448E-10 .0140E-11 .1424E-11 .3460E-11
**DIRECTION FROM E . . .
3.8686E-08 5.6511E-09 .3024E-09 1.0993E-09 6.5592E-10 2.1631E-10 .4769E-11 .0165E~-11 .0763E-11 .7616E-12
**DIRECTION FROM ESE
2.4335E-08 3.6786E-09 .5684E-09 7.5719E-10 4,5239E-10 1.5001E-10 .4082E-11 .1006E~11 .8746E-12 .6906E~12
**DIRECTION FROM SE
3.1654E-08 4.8099E-09 .1007E-09 1.0374E-09 6.2271E-10 2.1041E-10 .3789E-11 .1985E-11 .3967E-12 .0187E-12
**DIRECTION FROM SSE
2.7486E-08 4.1028E-09 .7478E-09 8.6301E-10 5.2597E-10 1.8830E-10 .1308E-11 .097%E-11 .B601E-12 .6815E-12
**DIRECTION FROM S
2.7865E-08 4.4675E-09 .0981E-09 1.0782E-09 6.7200E-10 2.6009E-10 .0704E-11 .5572E~-11 .3114E-12 .2215E-12
**DIRECTION FROM SSW
3.4252E-08 5.2389E-09 .3498E-09 1.1895E-09 7.1999E-10 2.5121E-10 .5806E-11 .5925E-11 .5000E-12 .3400E-12
**DIRECTION FROM SW
4.7976E-08 7.6159E-09 .5832E-09 1.8540E-09 1.1456E-09 4.3066E-10 .7292E-11 .4785E-11 .3229E~-11 .3108E-12
**DIRECTION FROM WSW
2.9623E-08 4.5662E-09 .1326E-09 1.1417E-09 7.2590E-10 2.9937E-10 .4249E~-11 .4342E-11 .0657E-11 .2277E-12
**DIRECTION FROM W
1.1008E-08 1.6524E-09 .1499E-10 3.5678E~-10 2.1745E-10 7.7849E-11 .B996E-11 .9517E-12 .1766E-12 .9957E-12
**DIRECTION FROM WNW
8.0465E-09 1.1610E-09 .6782E-10 2.2358E-10 1.3282E-10 4.3030E-11 .0629E-11 .9134E-12 .0887E-12 .3122E-12
**DIRECTION FROM NW
1.9288E-08 2.8235E-09 .1313E-09 5.2627E-10 3.1115E-10 9.8781E-11 .3694E-11 .7237E-12 .6561E~12 .9252E-12
**DIRECTION FROM NNW
2.1981E-08 3.2645E-09 .3792E-09 6.6677E~10 3.9057E-10 1.1906E-10 .6794E-11 .8651E-12 .2654E-12 .3079E-12
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TABLE 3-8

2001 ATMOSPHERIC ﬁISPERSION ESTIMATES
FOR GASPAR INPUT AT SELECTED LOCATIONS

Aglcﬂg'(l‘)ED LOCATION MILES | X/Q X/QDEC | X/QDEC+DEP | DEPOSITION

Ta/WNW | Maximum (X/Q) Site Boundary | 0.6 152465 [ 131565 | 137265 336058
7S Closest (X/Q) Site Boundary | 038 | 4.780E-6 | 4.776E-6 | 4.451E-6 351858
THWNW | Maximam (X/Q) Residence 0.8 T.046E5 | 1.038E-5 | 9.243E6 1.5285-8
T6/NNW | Maximum (D/Q) Residence 06 743556 | 740066 | 6.704E6 1.850E-8
12/WSW | Maximum (D/Q) Garden 11 0491E-6 | 941956 | 8.206E6 145058
12/WSW | Maximum (D/Q) Dairy 17 5.032E6 | 497766 | 4.209E6 7.1465-9
3/NNE | Maximum (D/Q) Meat Producer | 2.3 T.008E6 | 9.954E7 | 3.204E-7 373359
NE Riverlands / EIC 0.7 446566 | 4449E-6 | 3.985E6 323358
WSW | Tower's Club 05 350665 | 2.49855 | 2.289E3 339558

NEAREST RESIDENCE WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR | AFFECTED X/Q

NUMBER SECTOR NAME MILES X/Q X/Q DEC DEC+DEP DEPOSITION
1 N H. Burd 1.3 2.041E-6 2.024E-6 1.745E-6 4.744E-9
2 NNE E. Ashbridge II 1.0 3.351E-6 3.331E-6 2.918E-6 1.037E-8
3 NE W. Tuggle 0.9 3.111E-6 3.097E-6 2.729E-6 1.466E-8
4 ENE D. Barberi 2.1 5.534E-7 5.493E-7 4.548E-7 3.669E-9
S E L. Kozlowski 1.4 3.720E-7 3.704E-7 3.167E-7 2.747E-S
6 ESE R. Panetta 0.5 1.315E-6 1.313E-6 1.201E-6 1.055E-8
7 SE J. Futoma 0.5 1.561E-6 1.559E-6 1.427E-6 1.228E-8
8 SSE J. Naunczek 0.6 2.082E-6 2.078E-6 1.878E-6 1.587E-8
9 S S. Slusser 1.0 1.201E-6 1.197E-6 1.046E-6 7.104E-9
10 SSW S. Molnar 0.9 2.467E-6 2.456E-6 2.164E-6 1.003E-8
11 SW F. Michael 1.5 2.009E-6 1.992E-6 1.700E-6 4.509E-9
12 WSW W. Kisner 1.1 9.491E-6 9.419E-6 8.206E-6 1.450E-8
13 W E. Seely/F. Hummel 12 9.286E-6 9.202E-6 7.978E-6 1.169E-8
14 WNW R. Orlando 0.8 1.046E-5 1.038E-5 9.243E-6 1.528E-8
15 NwW L. Hidlay 0.8 7.907E-6 7.850E-6 6.987E-6 1.462E-8
16 NNW W. Metzler 0.6 7.435E-6 7.400E-6 6.704E-6 1.820E-8

NEAREST GARDEN WITHIN A S-MILE RADIUS OF SSES BY SECTOR

SECTOR | AFFECTED XQ

NUMBER SECTOR NAME MILES X/Q X/QDEC DEC+DEP DEPOSITION
1 N J. Wojcik 3.2 5.467E-7 5.357E-7 4.274E-7 1.067E-9
2 NNE R. Chapin 2.3 1.008E-6 9.954E-7 8.204E-7 2.723E-9
3 NE Yokum 2.7 6.399E-7 6.324E-7 5.122E-7 2.538E-9
4 ENE S. Glova 3.6 2.458E-7 2.427E-7 1.897E-7 1.456E-9
5 E L Kozlowski/W.Witts | 1.4 3.720E-7 3.704E-7 3.167E-7 2.747E-9
6 ESE L. Travelpiece 2.5 8.934E-8 8.864E-8 7.228E-8 5.671E-10
7 SE F. Scholl 0.6 1.195E-6 1.193E-6 1.079E-6 9.033E-9
8 SSE H. Roinick 2.6 1.998E-7 1.982E-7 1.609E-7 1.232E-9
9 S M. Cope 1.1 1.032E-6 1.028E-6 8.933E-7 5.975E-9
10 SSw S. Bodnar 1.2 1.591E-6 1.582E-6 1.368E-6 6.039E-9
11 SW H. Schultz 1.9 1.402E-6 1.387E-6 1.162E-6 3.076E-9
12 WSW W. Kisner 1.1 9.491E-6 9.419E-6 8.206E-6 1.450E-8
13 W E. Seely/F. Hummel 1.2 9.286E-6 9.202E-6 7.978E-6 1.169E-8
14 WNW P. Moskaluk, Jr. 1.3 4.797E-6 4.744E-6 4.096E-6 6.301E-9
15 NW D. Goff 1.8 2.239E-6 2.206E-6 1.861E-6 3.487E-9
16 NNW P. Culver 4.0 4.370E-7 4.246E-7 3.313E-7 6.742E-10
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TABLE 3-8 |Calculation No. Rev. 2
. C-1030059-201
(continued) 0272813002
Page 24 of 28
Prepared by: }%ﬁ
heckedby: | 7 G4
[7Z4
NEAREST ANIMAL RAISED FOR MEAT CONSUMPTION
WITHIN A 5-MILE RADIUS OF SSES BY SECTOR
SECTOR | AFFECTED X/Q -
NUMBER SECTOR NAME MILES X/Q X/Q DEC DEC+DEP DEPOSITION
2 NNE R. Chapin 2.3 1.008E-6 9.954E-7 8.204E-7 2.723E-9
10 SSwW R. & C. Ryman 3.0 3.572E-7 3.523E-7 2.820E-7 1.178E-9
C. K. Drasher 3.5 2.503E-7 2.464E-7 1.938E-7 7.833E-10
ALL DAIRY LOCATIONS NEAR SSES
SECTOR | AFFECTED X/Q
NUMBER SECTOR NAME MILES X/Q X/Q DEC DEC+DEP DEPOSITION
5 E W. Bloss 4.5 5.114E-8 5.043E-8 3.834E-8 3.180E-10
6 ESE D. Moyer 2.7 7.696E-8 7.630E-8 6.165E-8 4.786E-10
F. Rinehimer 4.2 3.086E-8 3.045E-8 2.335E-8 1.702E-10
10 SSw R. & C. Ryman 3.0 3.572E-7 3.523E-7 2.820E-7 1.178E-9
R. Ryman 3.1 3.320E-7 3.273E-7 2.610E-7 1.083E-9
C. K. Drasher 3.5 2.503E-7 2.464E-7 1.938E-7 7.833E-10
K. Davis 14.0 1.983E-8 1.855E-8 1.232E-8 4.180E-11
13 W J. & N. Dent 5.0 8.605E-7 8.300E-7 6.318E-7 6.750E-10
16 NNW H. Shoemaker 4.2 4.094E-7 3.972E-7 3.082E-7 6.194E-10

X/Q RELATIVE CONCENTRATION (SEC/M?)

X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/M?)
X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M®)
DEPOSITION RELATIVE DEPOSITION RATE (UM?)
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. SSES 2001 ANNUAL WIND ROSE
10M LEVEL — PRIMARY TOWER

«WIND SPEED LESS THAM3.5 HPH

‘+WIND SPEED LESS THAN?7.5 HPH

<WIND SPEED LESS THAN12.5 HPH
»WIND SPEED GREATER THAN 12.5 HPH 6.0 PERCENT CALNS
tMOT INCLUDED IN PLOT)

This wind rose displays the frequency of hourly average wind direction from a given sector. In
2001, the predominant wind direction occurred 17.0% of the time from the ENE sector. The
average wind speed was 4.4 mph. The peak sector wind speed was 8.7 mph from the WSW.

“AqQ pasay))

:Aq pareda

I-€ TANDIA

78
T

8T JO'cz o8eg

102-b59¢0T-0

"ON UOTIE[IOE))

{200Z/¥1/20

0 A5y




12-€

SSES 2001 ANNUAL WIND ROSE
60M LEVEL — PRIMARY TOWER

oWIND SPEED LESS THAN3.5 HPH
+WIND SPEED LESS THAN?.5 HPH
xWIND SPEED LESS THAN12.5 HPH
+WIND SPEED GREATER THAN 12.5 HPH ?

This wind rose displays the frequency of hourly average wind direction from a given sector. In
2001, the predominant wind direction occurred 14.3% of the time from the NNE sector. The
average wind speed was 7.3 mph. The peak sector wind speed was 12.3 mph from the WSW.
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Figure 3-3

SSES Pasquil Stébility Class Prevalences Data
Period: 2001

SSES Joint Frequency Distributions at 10 Meters
Wind Speed and Direction 10M vs. Deita Temperature 60-10M
(Based on 8720 Valid Hours)
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SECTION 4

DOSE MEASUREMENTS AND ASSESSMENTS



Radiological Impact on Man

Sampling and analysis of airborne and waterborne effluents were performed in
accordance with the frequencies, types of analysis, and Lower Limit of Detection
(LLD) outlined in the SSES Technical Requirements.

Radioactive material was detected in some of the airborne and waterborne effluent
samples analyzed. Dose calculations using measured effluent activity levels,
meteorological data from the current reporting period and average river flow dilution
factors resulted in estimated doses to individuals at levels below 10 CFR 20 and

10 CFR 50, Appendix | limits. Direct radiation resulting from plant operation, as
measured by environmental thermoluminescent dosimeters located around the
plant contributed a maximum of 2.71E-2 mrem (measured at TLD Location 952) at
the Protected Area Boundary south of the plant. The maximum organ/total body
dose including thyroid from all airborne effluent is 1.90E-1 mrem (child, skin,

Table 4-4). The maximum organ/total body dose from liquid effluent is

3.16E-3 mrem (adult GI-LLI: two times the unit dose shown Table 4-2).
Conservatively adding the maximum total body/organ dose from liquid and gaseous
effluent (even though different age groups) and the maximum total body dose
determined from direct radiation bounds the dose that any member of the public
receives from operation of SSES. The result (2.20E-1 mrem) is 0.9% of the
40CFR190 limit of 25 mrem to total body/organ (except thyroid) and 0.3% of the
40CFR180 limit of 75 mrem to the thyroid.

Doses to a maximally exposed member of the public from waterborne effluents are
calculated for fish ingestion and shoreline exposure at the plant outfall, and drinking
water ingestion at Danville, PA. Site specific parameters used in the calculations
for the Danville receiver, specific for actual average blowdown and river level for the
entire year are shown in Table 4-1.

TABLE 4-1

SITE-SPECIFIC PARAMETERS USED FOR LADTAP Il CALCULATIONS
(DANVILLE RECEIVER)

FOR 2001
PARAMETER ENTIRE YEAR
Cooling Tower Blowdown (CFS) 18.6
Average Net River Level (ft.) 5.5
Dilution Factor at Danville!" 297.2
Transit time to Danville (hr.)t" 314

MFrom ODCM-QA-005, Att. D
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Summaries of maximum individual doses resulting from airborne and waterborne
radioactive effluent releases are given in Table 4-2. Meteorological data from
Section 3 were used to calculate the dose from airborne effluents.

Technical Specifications 5.5.4 require assessment of radiation doses from
radioactive airborne and waterborne effluent to members of the public within the
site boundary. There are no significant exposure pathways from waterborne
effluents in these areas. Onsite doses are assessed relative to offsite dose values
and are adjusted for appropriate dispersion and occupancy factors. Summaries of
the calculated maximum doses within the site boundary and selected locations
resulting from airborne effluents are presented in Tables 4-3 through 4-4.

SSES Technical Specification 5.5.4 requires that the Annual Effluent Release
Reports include an assessment of the radiation dose from radioactive effluents to
members of the public within the site boundary. Within the SSES Site Boundary
there are several areas frequented by members of the public. The SSES
Riverlands Energy Information Center is a representative nearby location visited by
members of the public. Doses from airborne effluent are calculated for members of
the public for this location. The Riverlands, selected residences within the Site
Boundary, and the maximum site boundary location for which dose calculations are
performed are shown in Figure 4-1.

In the area comprising the Riverlands recreation area, which surrounds the Energy
Information Center, three pathways of radiation exposure can be identified: plume,
ground, and inhalation. There are no significant exposure pathways from
waterborne effluents in this area. There are approximately 100,000 visitors to the
Riverlands/information Center complex each year. For dose calculations, it is
assumed the visitor stays in the area for one hour.

Use of the GASPAR code yields calculated doses for the Riverlands area for the
report period. These doses are the total doses at the location from gaseous
effluents during the report period. In order to compute doses to members of the
public who stay for only short periods of time, these doses are converted to dose
rates which are averages for the entire year. Taking into account the estimated
100,000 person-hours of occupancy, the collective (person-rem) doses shown in
Table 4-3 are calculated.
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TABLE 4-2

SUMMARY OF MAXIMUM INDIVIDUAL DOSES

TO MEMBERS OF THE PUBLIC
DATA PERIOD: 1/1/01 TO 12/31/01

_ EFFLUENT | GROU!

- LOC.
DIST AFFECTED
(MILES) SECTOR
Liquid'" Teen Total Body 1.30E-3 (3) 0.04 3
Liquid" Adult GI-LLI 3.16E-3 (3) 0.03 10
Noble Gas N/A Air Dose 9.98E-3 N/A N/A 0.1 10
{(Gamma-MRAD)
Noble Gas N/A Air Dose 1.29E-2 N/A N/A 0.1 20
(Beta-MRAD)
Airborne Child Lung 1.84E-1 1.10 WSW 1.2 15
Iodine,
Tritium and
Particulates ¥

MEstimated dose is based on a site total activity release equally divided between Unit 1 and Unit 2.

@10 CFR 50, Appendix | limits are in terms of mrad or mrem/reactor-year for airborne effluent and
mrem per year for waterborne effluent from each unit.

®Doses from liquid effluent are estimated from fish ingestion and shoreline exposure at the site
outfall and from the drinking water pathway at Danville, PA.

“Estimated dose is based on the site total activity release.




TABLE 4-3

CALCULATED COLLECTIVE DOSES TO MEMBERS OF THE PUBLIC WITHIN THE

RIVERLANDS/INFORMATION CENTER COMPLEX

DATA PERIOD: 1/1/01 TO 12/31/01

“FLUENT

| AGE GROUP:

Particulates

Noble Gas N/A Total Body 1.66E-05 1.66E-03
Noble Gas N/A Skin 1.79E-05 1.79E-03
lodine, Tritium and Teen Skin 1.58-05 1.58E-03

MEstimated dose rate is based on annual site total activity release (Table 4-4).

@collective dose is based on occupancy of 100,000 person-hours.
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TABLE 4-4

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FROM AIRBORNE EFFLUENT

MAXIMUM MAXIMUM MAXIMUM
TOTAL BODY ORGAN THYROID
DOSE DOSE DOSE
LOCATION PATHWAY (MREM) {MREM) (MREM)
1. Maximum site boundary X/Q Plume 3.94E-03 1.05E-02 3.94E-03
Ground 4.34E-03 5.11E-03 4.34E-04
Inhalation 7.93E-02 8.08E-02 7.93E-02
Total 8.76E-02 (TEEN) 9.64E-02 (TEEN, LUNG) 8.37E-02 (TEEN)
2. Closest site boundary Plume 1.27E-03 3.38E-03 1.27E-03
Ground 6.47E-03 7.60E-03 6.47E-03
Inhalation 2.49E-02 2.54E-02 2.49E-02
Total 3.26E-02 (TEEN) 3.64E-02 (TEEN, LUNG) 3.26E-02 (TEEN)
3.  Maximum X/Q Residence Plume 2.68E-03 7.11E-03 2.68E-03
Ground 2.81E-03 3.31E-03 2.81E-03
Inhalation 5.44E-02 5.44E-02 5.44E-02
Total 5.99E-02 (TEEN) 6.48E-02 (TEEN, SKIN) 5.99E-02 (TEEN)
4.  Maximum D/Q Residence Plume 1.94E-03 5.14E-03 1.94E-03
Ground 3.35E-03 3.94E-03 3.35E-03
Inhalation 3.87E-02 3.87E-02 3.87E-02
Total 4.40E-02 (TEEN) 4.78E-02 (TEEN, SKIN) 4.40E-02 (TEEN)
5. Maximum D/Q Garden Plume 2.54E-03 6.75E-03 2.54E-03
Ground 2.66E-03 3.13E-03 2.66E-03
Vegetation 1.36E-01 1.36E-01 1.36E-01
Inhalation 4.37E-02 4.37E-02 4.37E-02
Total 1.85E-01 (CHILD) 1.90E-01 (CHILD, SKIN) 1.85E-01 (CHILD)
6. Maximum D/Q Dairy Plume 1.26E-03 3.35E-03 1.26E-03
Ground 1.32E-03 1.55E-03 1.32E-03
Vegetation 7.23E-02 7.22E-02 7.22E-02
Meat 6.11E-03 6.11E-03 6.11E-03
Cow Milk 4.48E-02 4.48E-02 4.48E-02
Inhalation 2.62E-02 2.62E-02 2.62E-02
Total 1.52E-01 (CHILD) 1.54E-01 (CHILD, SKIN) 1.52E-01 (CHILD)
7.  Maximum D/Q Meat Plume 2.50E-04 6.66E-04 2.50E-04
Ground 5.02E-04 5.90E-04 5.02E-04
Vegetation 1.45E-02 1.45E-02 1.45E-02
Meat 8.84E-04 8.82E-04 8.82E-04
Inhalation 4.64E-03 4.64E-03 4.64E-03
Total 2.08E-02 (CHILD) 2.13E-02 {(CHILD, SKIN) 2.08E-02 (CHILD)
8. Tower's Club Plume 1.17E-03 3.11E-03 1.17E-03
Ground 4.11E-03 4.83E-03 4.11E-03
Inhalation 2.32E-02 2.32E-02 2.32E-02
Total 2.85E-02 (TEEN) 3.11E-02 (CHILD, SKIN) 2.85E-02 (TEEN)
9. Riverland/EIC Plume 6.58E-03 1.75E-02 6.58E-03
Ground 8.08E-03 9.50E-03 8.08E-03
Inhalation 1.30E-01 1.30E-01 1.30E-01
Total 1.45E-01 {TEEN) 1.57E-01 (CHILD, SKIN) 1.45E-01 (TEEN)

Note: The doses shown above are based on 100% occupancy at the indicated locations.
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SECTION 5

CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL
AND THE SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM
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CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

The only revision to the ODCM that occurred during 2001 was Revision 3 to
ODCM-QA-008, titled, “Radiological Environmental Monitoring Program.” This revision
became effective on May 22, 2001. This revision incorporated the following changes:

1. Milk sampling location 7C1 was replaced with location 10D3 on the map of
Attachment B of ODCM-QA-008.

2. The description of milk sampling location 7C1 was replaced with that for
location 10D3 in Attachment C.

3. Air sampling locations 5S84, 7S7, 9B1, and 10S3 were deleted from
Attachments A, B, and C, as applicable.

4. Section 4.1.1 was revised to assign responsibilities formerly assigned to the
Supervisor — Operations Technology to the Supervisor — Environmental Services —
Nuclear.

5.  Additional changes of a minor editorial nature were made to Attachments A and C.

Changes #1 and #2 regarding milk sampling locations were made based on the result
of an Annual REMP Milk Sampling Location Evaluation performed in April 2000 as
required by ST-099-004 and TRO 3.11.4.2 Action B.1. This evaluation determined that
location 10D3 could be expected to have a sufficiently higher relative deposition rate
than location 7C1, based on 1999 meteorological data, to require that location 10D3 be
monitored.

Change #3 regarding air sampling locations did not involve monitoring locations that
were required in accordance with TRO 3.11.4.1 and TR Table 3.11.4.1-1. This change
was based on an evaluation performed in December 2000 to satisfy the requirements of
Section 6.9.5 of NEPM-QA-1014, titled, “Radiological Environmental Monitoring
Program.” This evaluation made the following conclusions:

1. The highest projected annual doses to a Member of the Public at any of the
deleted sampling locations were less than or equal to 10% of the total projected
dose for the airborne pathway based on environmental monitoring.

2. The highest total reporting level fraction (RLF) from all radionuclides identified in

air and attributable to SSES operation was less than or.equal to 0.10 at each of
these locations based on environmental monitoring.
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it should be noted that for the period of at least three years considered in this
evaluation, no radionuclide activity was identified in air samples obtained from any of
these locations that was attributable to the operation of Susquehanna SES.

Safety Evaluation NR-01-001 was performed to support this ODCM revision. None of
the changes listed above reduce the level of effluent control or the accuracy and/or
reliability of dose calculations or setpoint determinations as required by

10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix |.

Besides the change to ODCM-QA-008, a PCAF (2001-1947) was issued against
ODCM-QA-009, Revision 0. Other than clarifications of definitions, this change added
the isolated bus duct cooling system as “not an effluent pathway.” The PCAF is
included in Appendix A.
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CHANGES TO THE
SOLID WASTE PROCESS CONTROL PROGRAM

The only revision to the “Solid Waste Process Control Program,” NDAP-QA-0646 that
occurred during 2001 was Revision 6. This revision became effective on June 6, 2001.
This revision incorporated the following changes:

1. Added reference to appropriate FSAR section.

2. Adjusted responsibilities to reflect changes in the distribution of work within the
Effluents Management group.

3. Corrected document references in response to changes in the Effluents
Management training program.

4. Changed names in Responsibilities section to reflect current tities.

5. Added definition for gross dewatering and description of how/when this process
may be used.

6. Changeout waste type descriptions to reflect current processing method.

7. Deleted requirements for guaranteed volume calculations and tracking including
Form NDAP-QA-0646-3. Information is no longer required by contracts.

8. Deleted LLRWHF procedures from PCP implementing matrix.
9. Various administrative changes to reflect current company name, etc.
10. Clarified references to DOT package specifications to eliminate confusion.

11. Removed restrictions on combining waste of different Waste Class to improve
packaging efficiency and flexibility.

NDAP-QA-0646 continues to fully implement the requirements and intent of the
following:

1. Sections 11.4 and 13.5 of the FSAR
2. Section 3.7.4 of the Technical Requirements Manual
3. 10CFR 20,10 CFR 61, 10 CFR 71, 49 CFR 100-177, and 40 CFR 261.

Compliance with all applicable regulatory requirements listed above continues to be met
as the result of these changes to the program. These changes to the Process Control
Program will not reduce the overall conformance of the solidified waste product to
existing criteria for solid wastes.
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PROCESS CONTROL PROGRAM CHANGES

The following changes were made to the Process Control Program and implementing
procedures during 2001. None of the changes reduce the overall conformance of the solidified
waste product to existing criteria for solid wastes. All changes were reviewed and approved by
PORC as documented on the attached Procedure Change Process Forms. The following
procedures were changed:

1. NDAP-QA-0646, Process Control Program

2. WM-RP-105, Cartridge Filter Processing and Packaging

3.  WM-RP-107, Transfer and Drying Powdered Resin

4. WM-PS-155, 10 CFR 61 Sample Shipping and Correlation Factor Determination

5.  WM-PS-210, Packaging and Loading of DAW and Radioactive Material

6. CH-TP-055, Solid Radwaste 10 CFR 61 Correlation Factor Determination — Sample
Collection and Preparation. (Note: The change to this procedure was strictly a periodic

review and change to the review due date and administrative titles. There were no
changes to technical information. The change was not reviewed by PORC.)
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PROCEDURE CHANGE PROCESS FORM

1. PCAF NO. NZA !2. PAGE 1 OF ﬂ 3 l3. PROC.NO. NDAP-QA-0646 REV. &
QOc S-23-0
4. FORMSREVISED - _1_ R % ,-_Z.RLS.-%HMT,-_R_-.-__R__,-__R__

5. PROCEDURE TITLE
Solid Radioactive Waste Process Control Program

6. REQUESTED CHANGE
¢ PERIODIC REVIEW 1 no YES

INCORPORATE PCAFS No [] YES # # # #
REVISION [ PcaF [ DELETION [] (CHECK ONE ONLY)

7. SUMMARY OF / REASON FOR CHANGE )
The following changes will not reduce the overali conformance of the solidified waste product to existing
criteria for solid wastes: .
1. Added reference to appropriate FSAR sections.
2. Adjusted responsibilities to reflect changes in the distribution of work within the Effluents Management
Group.
3. Corrected document references in response to changes in the Effiuents Management Training Program.
4. Changed names in responsibilities section fo reflect current itles.
5. Added definition for gross-dewatering and description of how/when this process may be used.
CONT'D ON PAGE 3 . Continued [X]

s
8. DETERMINE COMMITTEE REVIEW REQUIREMENTS
(Refer to Section 6.1.4)

PORC REVIEW REQ'D? 3 no YES 9. PorRCMTGE (fl-©053!
ERG REVIEW REQ'D? No [ ves 10. ERC MTGH N/A

BLOCKS 11 THRU 14 ARE ON PAGE 2 OF FORM .

15. Thomas Kalinowski 7/ 254-1840 / 5/23/01 16. COMMUNICATION OF CHANGE REQUIRED?
PREPARER ETN DATE Kno [Jves (TYPE)
(Print or Type) ’

17. SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS
p fr CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE
$-230] DOCUMENTED IN BLOCK 14 OR ATTACHED REVIEW FORMS.
RESPONSIBLE SUPERVISOR

DATE CROSS DISCIPLINE REVIEW (iF REQUIRED) HAS BEEN COMPLETED
BY SIGNATURE IN BLOCK 14 OR ATTACHED REVIEW FORMS.

<

Z) 7
18. c’/ ol T s/23/or
FUM APPROVAL DATE

19.7] rg; 0 A!aPROV R
sf/szsgol
INTTIAL DA
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PROCEDURE CH&%SGEBF_’QBOCESS FORM

1. PCAFNO. N/A ‘2. PAGE20OF 6t 3 |3. PROC. NO. NDAP-QA-0646 REV. 6

11. A 50.59 and 72.48 Evaluation per NDAP-QA-0726 is required to be attached or referenced for all procedure
changes except Expedited Reviews and Administrative Corrections. Either 112, b, or ¢ must be checked “YES”
and the appropriate form attached or referenced.

a. 50.59 and 72.48 Screening Determination (Form NDAP-QA-0726-5) YES D N/A

‘b, 50.59 or 72.48 Safety Evaluation (Note: 50.59 Safety Evaluations prepared.on D YES N/A
Form NDAP-QA-0726-1 Rev. § or earlier also require a 50.59 & 72.48 Screening

Determination)
Safety Evaluation No.
c. Expedited Review/Administrative Correction- 50.59 and 72.48 Evaluation not ] yes N/A
Regquired
12. Is a Surveillance Procedure Review Checklist required per NDAP-QA-07227 D YES NO
13. Is a Special, Infrequent or Complex Test/Evolution Analysis Form required per [ Yes NO

NDAP-QA-0320? (SICT/E form does not need to be attached.)

-114. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH
REVIEW NO COMMENTS DATE
QADR
TECHNICAL REVIEW

REACTOR ENGINEERING/NUCLEAR FUELS #
IST # %

OPERATIONS

NUCLEAR SYSTEMS ENGINEERING
NUCLEAR MODIFICATIONS

MAINTENANCE

HEALTH PHYSICS

NUCLEAR TECHNOLOGY

CHEMISTRY

OTHER

. Required for changes that affect, or have potential for affecting core reactivity, nuclear fuel, core power level

_indication or impact the thermal power heat balance. )

Required for changes to Section X Inservice Test Acceptance Criteria.

FORM NDAP-QA-0002-8, Rev. 7, Page 2 of 2 (Electronic Form})
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PROCEDURE REVISION SUMMARY
NDAP-QA-0646, REV 6
Page 3 of 613
Continued. e

6. Change out waste type descriptions to reflect current processing methods.

7. Deleted requirements for guaranteed volume calculations and tracking including
Form NDAP-QA-0646-3. Information is no longer required by contracts.

8. Deleted LLRWHF procedures from PCP implementing matrix.
9. Various administrative changes to reflect current Company name, etc.
10. Clarified references to DOT package specifications to eliminate confusion,

11. Removed restrictions on combining waste of different Waste Classes to improve
packaging efficiency and flexibility. )
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PROCEDURE CHANGE PROCESS FORM

1. PCAFNO. _ N/A [2. PAGE1OF gr2  [3. PROC.NO. WM-RP-105 _ REV. 4
R —— B e eg

4, FORMSREVISED - 1 R#5-__R_',-__R__,-_R__,-_R__,-_R__

5. PROCEDURE TITLE Tl ’

CARTRIDGEFILTERPROCESSING AND PACKAGING

8. REQUESTED CHANGE
PERIODIC REVIEW K no [ ves

INCORPORATE PCAFS [_] NO YES # 2000-5442 # # #
REVISION  [X] pcaF ] " DELETION [] (CHECK ONE ONLY)

7. SUMMARY OF / REASON FOR CHANGE

Incorporated PCAF #2000-5442,

Iincorporated various minor administrative changes.

Referenced applicable Effluents Management Procedures and Technical Bases.

Added use of Shop Dri as an absorbent and added new CFS filters. :

Added note to allow packaging for shipment to a vendor processor. -Liquid absorbant for shipment to
vendors is no longer requiréed.

Added combustible gas test IAW NDAP-QA-0646.

Revised FORM WM-RP-105~1

Bera, . . Continued [}
8. DETERMINE COMMITTEE REVIEW REQUIREMENTS
(Refer to Section 6.1.4) .
PORC REVIEW REQ'D? O no [X ves 9. PORCMTGE ()-0S-3Y
ERC REVIEW REQ'D? No [ ves 110. ERCMTGE N/A b

BLOCKS 11 THRU 14 ARE ON PAGE 2 OF FORM

15. Michael C. Micca / 1790 1 52/0% 16. COMMUNICATION OF CHANGE REQUIRED?
PREPARER . ETN - DATE [Ono XYEs (TYPE) Non-Routine
(Print or Type) .
P}
17. SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS
& CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE
DOCUMENTED IN BLOCK 14 OR ATTACHED REVIEW FORMS.
RESPONSIBLE SUPERVISOR ATE CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED

BY SIGNATURE IN BLOCK 14 OR ATTACHED REVIEW FORMS.

1. /[ ééz # 542§o£
FUM APPROVAL ATE
19. RESPONSIBLE APPROVER ENTER N/A IF FUM HAS APPROVALAU{H\?}'R’
- mrr?ALé s - 2 DA"#"‘ m W\ \
1 900\
GO
EUNEs - S5E

FORM NDAP-QA-0002-8, Rev. 7, Page 1 of 2 (Electronic Form) 00553

W



PROCEDURE CHANg{E_nggFSS FORM

1. PCAFNO. N/A I2. PAGE2OF A 2 3. PROC.NO. WM-RP-105  REV. 4

11. A 50.59 and 72.48 Evaluation per NDAP-QA-0726 is required to be attached or referenced for all procedure
" changes except Expedited Reviews and Administrative Corrections. Either 11a, b, or ¢ must be checked “YES"
and the appropriate form attached or referenced.

a. 50.59 and 72.48 Screening Determination (Form NDAP-QA-0726-5) YES [:] N/A

b. 50.59 or 72.48 Safety Evaluation (Note: 50.59 Safety Evaluations prepared on D YES @ NIA
Form NDAP-QA-0726-1 Rev. 5 or earlier also require a 50.59 & 72.48 Screening

Determination) N
Safety Evaluation No.
c. Expedited Review/Administrative Correction- 50.59 and 72.48 Evaluation not {7 yes N/A
Required
12. Is a Surveillance Procedure Review Checklist required per NDAP-QA-07227 [:] YES NO
13. s a Special, Infrequent or Complex TesVEvolution Analysis Form required per [ ves X no

NDAP-QA-03207 (SICT/E form does not need to be attached.)

14. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH
REVIEW NO COMMENTS DATE
QADR '
TECHNICAL REVIEW

REACTOR ENGINEERING/NUCLEAR FUELS #*
IST # %

OPERATIONS

NUCLEAR SYSTEMS ENGINEERING
INUCLEAR MODIFICATIONS

MAINTENANCE

HEALTH PHYSICS

NUCLEAR TECHNOLOGY

CHEMISTRY

OTHER -

Required for changes that affect, or have potential for affecting core reactivity, nuclear fuel, core power level
indication or impact the thermal power heat balance. (%)

e Required for changes to Section Xl Inservice Test Acceptance Criteria,

FORM NDAP-QA-0002-8, Rev. 7, Page 2 of 2 (Electronic Foﬁn)
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PROCEDURE CHANGE PROCESS FORM

1. PcAFNO. N(— - |2. PacE10F 3¢ }:@La. PROC.NO. WMRP-107 __ REV. C_

4. FORMSREVISED :-_1 R 2 ,- 2 RO ,-__R - R__, - R - R

5. PROCEDURE TITLE
Transfer and Drying' Powdered Resin

" |s. REQUESTED CHANGE
PERIODIC REVIEW, No [ ves

INCORPORATE PCAFS [] NO [ YES # 1909-6816 # 8 #
1
REVISION i pcAF [} DELETION [] (CHECK ONE ONLY}

7. SUMMARY OF / REASON FOR CHANGE

1. Changed "Radwaste Supervisor* references to "Wet Waste Program Owner” to be consistent with NDAP-
QA-0640, ‘Conduct of Effluents Management'. .
Reorganized procsdure steps to be consistent with actual order in which they are performed.
Changed Form WM-RP-107-1 sign-offs to be consistent with procedure order. Numbered sign-offs to
reference procedure steps.
Created Form WM RP-107-2 to separate temperature/humidity data collection from pwoessmg sign-offs.
Changed valve referenm to be consistent with actual valve names used on the vendor equipment.
Clarified F:Il-healevll—plate instaflation instructions to ensure a spacer is included. .

poa wN

Continued @

S DETERMINE COMMITTEEREY REVIEW REQUIREMENTS . =
(Refer to Sectlon 6.1.4) :
PORC REVIEW REQD? . O wno R.ves |o. rorcmres: Ol~0¥~(Y
): . .|
4 . '

ERC REVIEW REQ'D? Nno [ ves 10. ERC MTGR

BLOCKS 11 THRU 14 ARE ON PAGE 2 OF FORM

15.  TomKalinowski / 1940 / 4/2/01 |16. COMMUNICATION OF CHANGE REQUIRED?

PREPARER ETN DATE No [Jyes (TYPE)
(Print or Type)

{

17. . N t- SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVI

N Zﬁ 6/0! DOCUMENTED IN BLOCK 14 OR ATTACHED REVIEW FORMS.
RESPONSlBLE SUP RVI DA}'E CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED

SOR HAS
CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE:

BY SIGNATURE IN BLOCK 14 OR ATTACHED REVIEW FORMS.
FUM AP#% ;’z % 1 é

11s. RE 2 :\:? ol ENTER N/A IF FUM HAS APPROVAL AUTHORITY
TNIT] D’%TE'L’ A h@’{?ﬂ—ﬁfr\\
comok

oochMF— *'SSES

FORM NDAP-QA-00028, Rev. 7, Page 1 of 2 (Electronic Form)

)
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PROCEDURE CHANGE PROCESS FORM

1. PCAFNO. N Iz. PAGE 2 OF _3&@13 PROC.NO. WM-RP-107 __ REV. &

11. A 50.59 and 72,48 Evaluation per NDAP-QA-0726 Is required to be attached or referenced for all procedure
changes except Expedited Reviews and Administrative Corrections. Either 11a, b, or ¢ must be checked “YES”
and the appropriate form attached or referenced.

a. 50.59 and 72.48 Screening Determination (Form NDAP-QA-0726-5) ’ YES O wa

b. 50.59 or 72.48 Safety Evaluation (Nota: 50.59 Safety Evaluations prepared on [ Yes X NiA
Form NDAP-QA-0726-1 Rev. 5 or earlier also require a 50.59 & 72.48 Screening

Determination)
Safety Evaluation No. . . .
c. Expedited Review/Administrative Carrection- 50.58 and 72.48 Evaluation not D YES N/A
Required : ]
12. 1s a Surveillance Procedure Review Checklist required per NDAP-QA-07227 D YES NO
13. s a Special, Infrequent or Complex TestVEvolution Analysis Form required per ] YEs NO

NDAP-QA-03207? (SICT/E form does not need to be attachiéd:)-

H

14. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1,

. REVIEWED BY WITH

REVIEW : NO COMMENTS DATE
QADR '

TECHNICAL REVIEW ~

REACTOR ENGINEERING/NUCLEAR FUELS #

IST #%

OPERATIONS

NUCLEAR SYSTEMS ENGINEERING

NUCLEAR MODIFICATIONS

MAINTENANCE ) .
HEALTHPHYSICS . "
NUCLEAR TECHNOLOGY . ' :
CHEMISTRY : ‘
OTHER

Required for chan‘ges that affect, or have potential for affecting core reactivity, nuclear-fuel. core power level
indication or impact the thermal power heat balance. (5')

*e

Required for changes to Section XI Inservice Test Acceptance Criteria,

FORM NDAP-QA-0002-8, Rev. 7, Page 2 of 2 (Electronic Form)

g

-
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PROCEDURE CHANGE PROCESS FORM
WM-RP-107 Rev 5 Page 3 of 33

SUMMARY OF /REASON FOR CHANGE (continued)

7. Clarified mination 1 instructions to ensure appropriate measures are taken at all times.

8. Clarificd container preparation requirements and verifications.

9. Added container inspection requirements for waste residue in response 1o CR # 188042, Bead Resin on
Liner at Disposal Facility.

5-13
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PROCEDURE CHANGE PROCESS FORM

1. PCAF NO. 2001-1488 |2. PAGE10OF 3 |3. PROC.NO. WM-PS-155  REV. 2.

4. FORMSREVISED - _ R__,-__R- _,-__R_,-__R__,-__R__,-

PROCEDURE TITLE |
10CFR61 SAMPLE SHIPPING AND CORRELATION FACTOR DETERMINATION

6. REQUESTED CHANGE
PERIODIC REVIEW NO [] YES

INCORPORATE PCAFS No [] YES # #
REVISION [ PcaF X DELETION []

7. SUMMARY OF / REASON FOR CHANGE
Added step to inform Health Physics Management when 10CFR61 anal

transuranics. This step was added in response to an action item idegtifie
Controi Assessment.

< v e

8. DETERMINE COMMITIEE REVIEW REQUIREMENT
(Refer to Section 6.1.4) ey
PORC REVIEW REQ'D?

o. POrRCMTGH O0!-0G-28

10. ERC MTG# N/A

15. Michael C. Migea#” 790/ _6/7/01 _ |16. COMMUNICATION OF CHANGE REQUIRED?
PREPARER, 4 ETN DATE NO YES (TYPE)
(Print or TyE:S% s e & . D )

SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS
CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE

' DOCUMENTED IN BLOCK 14 OR ATTACHED REVIEW FORMS.
DATE CROSS DISCIPLINE REVIEW (iF REQUIRED) HAS BEEN COMPLETED
BY SIGNATURE IN BLOCK 14 OR ATTACHED REVIEW FORMS.

TER NG IF F MBI~ P ROVAL AUTIOR
EBNE EFVL_?_

5-14




“PROCEDURE CHANGE PROCESS FORM
1. PCAF NO. 2001-1488 2. PAGE2OF 3 13. PROC.NO. WM-PS-155 REV. 2

11. A 50.59 and 72.48 Evaluation per NDAP-QA-0726 is required to be attached or referenced for ail procedure
changes except Expedited Reviews and Administrative Correctlons Either 11a, b, or c must be checked “YES" -
and the appropnate form _attached or referenced .

a. 50.59 and 72 48'Sor"eenrn§ Determination (Form NDAP—QA—0726-5

b. 80. 59 or 72.48 Safety Evaluatlon (N 550' 59 Safety Evaluatrons prepared on .
Form NDAP-QA-0726—1 Rev. 5 or earfier also requrre a 50 59&7248 Soreemng
Determmatron)

Safety Evaluation No

Required L

12. Isa Survelllanoe Proced

13. Isa Specral. lnfrequent or Complex TestIEvolutron Analysrsv !orm reqmred ’
NDAP-QA-O320" (SlCTIE fon'n does not need to be attached )

14. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH

{REVIEW . NO COMMENTS _ . DATE
QADR - ‘
TECHNICAL REVIEW ' )

REACTOR ENGINEERING/NUCLEAR FUELS #*

IST # %
fOPERATIONS
NUCLEAR SYSTEMS ENGINEERING
NUCLEAR MODIFICATIONS . '
MAINTENANCE . -
HEALTH PHYSICS - )
NUCLEAR TECHNOLOGY
CHEMISTRY
OTHER

»

Required for changes that affect, or have potential for affecting core reactrvrty nuclear fuel  core power level
mdrcatron or impact the thermal power heat balance. (*®) A

=%

Required for changes to Section Xl Inservice Test Acceptance Criteria.

FORM NDAP-QA-0002-8, Rev. 7, Page 2 of 2 (Elecgo1ni5c Form)




PROCEDURE CHANGE PROCESS F(;RM

1. PCAFNO. NA 2. PAGE10OF 2 3. PROC.NO. WM-PS-210 REV. §

%4 FORMSREVISED - 01 R6 ,-02R5 ,-O0R3 .-__R__,-__R_.-__R_

5. PROCEDURE TITLE
Packaging and Loading of DAW and Radioactive Material

6. REQUESTED CHANGE
PERIODIC REVIEW . Nno [ ves

INCORPORATE PCAFS [ ] NO YES # 2000-4835 # # #
REVISION [] PCAF [] DELETION [T} (CHECK ONE ONLY)

7. SUMMARY OF / REASON FOR CHANGE .

Reorganized some steps to be consistent with practice. Added “*"s to body of procedure to indicate where -
signatures on forms are required. Added instructions on what needs to be documented on the "Material
Description” column on Form WM-PS-210-1. Provided guidance for packages with dose rates approaching
shipping limits. Clarified labeling requirements due to Condition Report #220636. Updated absorbent
requirements used for packaging liquids due to the intended use of a new brand of absorbent. Updated drum
closure requirements. Revised all WM-PS-210 forms. Various administrative corrections. Incorporated
PCAF #2000-4835. -

Continued [

8. DETERMINE COMMITTEE REVIEW REQUIREMENTS

{Refer to Section 6.1.4)

PORC REVIEW REQ'D? O no X eSS o. pPorcmMTGE O]-03-2
BLOCKS 11 THRU 16 ARE ON PAGE 2 OF FORM )
17. Mike Micca /1790 1 09/13/2001 [18. COMMUNICATION OF CHANGE REQUIRED?

PREPARER ETN DATE [Ono X yes (TYPE) Non-Routine Training
(Print or Type)

SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS

CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE
? 17/01 DOCUMENTED IN BLOCK 16 OR ATTACHED REVIEW FORMS.

CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED

19.

DA 8Y SIGNATURE IN BLOCK 16 OR ATTACHED REVIEW FORMS.
20. é:ﬁ_f__/?%@rv_% (=711
ﬁ/j FUM APPROV, DA
q21. SP é.hPPRO ER / ENTER N/A IF FUM HAS APPRO

INITIALS DATE

FORM NDAP-QA-0002-8, Rev. 8, Page 1 of 2 (Elecironic Form)
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PROCEDURE CHANGE PROCESS FORM

1. PCAFNO. NA [2. PaGE20F 2 [s. PROC.NO. WMPS-210 _ REV. 5

11. This question documents the outcome of the 50.59 and 72.48 Review required by NDAP-QA-0726. Either 11a,
b, ¢ or d must be checked “YES” and the appropriate form attached or referenced.

a. This change Is an Administrative Correction for which 50.58 and 72.48 are not D YES g N/A
applicable.
b. This change is a change to any surveillance, maintenance or administrative YES D N/A

procedure for which 50.59 and 72.48 are nat applicable. A-01-363

¢. This change is bounded by a 50.59/72.48 Screen/Evaluation, therefore, no new 3 yes N/A
50.59/72.48 Evaluation is required. .

Screen/Evaluation No.

d. 50.59 andfor 72.48 are applicable to this change and a 50.59/72.48 |:| YES NIA
Screen/Evaluation is attached.

12. This change is consistent with the FSAR or an FSAR change is required. - YES
Change Requsst No. '

e
13. Should this change be reviewed for potential effects on Trgining Needs or Material? Jyes [XnNO
If YES, enter an Action llem @ NIMS/Action/Gen Work Mech/PICN

14. Is a Surveillance Procedure Review Checklist required per NDAP-QA-0722? : D YES Iz NO

15. Is a Spacial, Infrequent or Complex Test/Evolution Analysis Form required per D YES. g NO
NDAP-QA-03207 (SICT/E form does not need to be attached.}

16. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH DATE

|REVIEW NO COMMENTS

QADR
TECHNICAL REVIEW

REACTOR ENGINEERING/NUCLEAR FUELS #

IST ##%

OPERATIONS . .
NUCLEAR SYSTEMS ENGINEERING R
NUCLEAR MODIFICATIONS i

MAINTENANCE

HEALTH PHYSICS

NUCLEAR TECHNOLOGY

CHEMISTRY

OTHER

Required for changes.that affect, or have potential for affecting core reactivity, nuclear fuel, core power level
indication or impact the thermal power heat balance. (™)

hid Required for changes to Section XI Inservice Test Acceptance Criteria.

FORM NDAP-QA-0002-8, Rev. 8, Page 2 of 2 (Electronic Form)

<
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PROCEDURE CHANGE PROCESS FORM
1. PCAFNO.260{-{32-] |2. PAGE10OF 4 |3. PROC.NO. CH-TP-055 REV. 5
4. FORMSREVISED -__R_.-__R -_R__.-__R -_R__.- R

5. PROCEDURE TITLE

SOLID RADWASTE 10CFR61 CORRELATION FACTOR DETERMINATION - SAMPLE COLLECTION AND
PREPARATION

6. REQUESTED CHANGE
PERIODIC REVIEW ] Nno YES

INCORPORATE PCAFS [X] No [] YES #
REVISION [] PCAF

7. SUMMARY OF / REASON FOR CHANGE
Procedure was reviewed and is suitable for use.
Periodic review due date and titles were updated.
This is an administrative correction.

~ T Continued [ ]
8. DETERMINE COMMITTEE REVIEW REQ
(Refer to Section 6.1.4)
PORC REVIEW REQ'D? 9. PORC MTG# NA
ERC REVIEW REQ'D? l10. ERC MTG# NA

BLOCKS 11 THRU 14 ARE 'Ol

15, Karen ZiolkowsSKE®" - 825 / 3-2001 |16. COMMUNICATION OF CHANGE REQUIRED?
PREPARER % ETN DATE No [Jyes OYPE) /A

Print or Tyé%)_ A
17. o SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS
. CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE
Vi , 3/29/0 [ - DOCUMENTED IN BLOCK 14 OR ATTACHED REVIEW FORMS.
PONSIBLE SUPERVISOR DATE  CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED

BY SIGNATURE IN BLOCK 14 OR ATTACHED REVIEW FORMS.

18, A
FUM APPROVAL DATE ,
19. RESPONSIBLE APPROVER ENTER N/A IF FUM HAS APPROVA RITY
YA
INITIALS DATE

FORM NDAP-QA-0002-8, Rev. 7, Page 1 of 2 (Electronic Form)
5-18




PROCEDURE CHANGE PROCESS FORM

1. PCAFNO.3n Q] ~133 :;( 2. PAGE2OF 4 . |3. PROC.NO. CH-TP-055 REV. 5

11. A 50.59 and 72.48 Evaluation per NDAP-QA-0726 is required to be attached or referenced for all procedure
changes except Expedited Reviews and Administrative Cormrections. Either 11a, b, or ¢ must be checked “YES”
and the appropriate form attached or referenced.

a. 50.59 and 72.48 Screening Determination (Form NDAP-QA-0726-5) D YES ]Z N/A
b. 50.59 or 72.48 Safety Evaluation (Note: 50.59 Safety Evaluations prepared on D YES N/A

Form NDAP-QA-0726-1 Rev. 5 or earlier also require a 50.59 & 72.48 Screening
Determination)

Safety Evaluation No. NA

c. Expedited Review/Administrative Correction- 50.59 and 72.48 Evaluation not YES D N/A
Required

12. Is a Surveillance Procedure Review Checklist required per NDAP-QA-0722? [] YES NO

13. Is a Special, Infrequent or Complex Test/Evolution Analysis Form required per D YES NO

NDAP-QA-0320? (SICT/E form does not need to be attached.)

14. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH :
REVIEW NO COMMENTS DATE
QADR
TECHNICAL REVIEW

REACTOR ENGINEERING/NUCLEAR FUELS *
IST #*%

OPERATIONS

NUCLEAR SYSTEMS ENGINEERING
NUCLEAR MODIFICATIONS

MAINTENANCE

HEALTH PHYSICS

NUCLEAR TECHNOLOGY

CHEMISTRY

OTHER NA

*

Required for changes that affect, or have potential for affecting core reactivity, nuciear fuel, core power level
indication or impact the thermal power heat balance. (*)

*8

Required for changes to Section Xi Inservice Test Acceptance Criteria.

FORM NDAP-QA-0002-8, Rev. 7, Page 2 of 2 (Electronic Form)
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SECTION 6

MISCELLANEOUS TECHNICAL REQUIREMENTS MANUAL (TRM)
FSAR AND 40CFR190 REPORTING

6-1



. TRM Action 3.11.1.4.F.2 requires the reporting of Liquid Radwaste Effluent
Monitoring Instrumentation inoperability not corrected in a timely.

None to report for 2001.

. TRM Action 3.11.1.5.C.1 requires the reporting of Radioactive Liquid Process
Effluent Monitoring Instrumentation inoperability not corrected in a timely.

None to report for 2001.

. TRM Action 3.11.2.6.K requires an explanation for Radioactive Gaseous
Effluent Monitoring Instrumentation required actions and completion times not
met.

None to report for 2001.

. TRM Action 3.11.4.1.F.2 requires reporting the cause of the unavailability of
milk or fresh leafy vegetables samples and identify the new locations for
obtaining replacements.

None to report for 2001. [Note: Milk samples were acquired at three
locations per the requirements of Table 3.11.4.1-1. Milk sampling at a
fourth location was discontinued because dairy farming was discontinued.
There was no need to identify a new location because samples were
already being gathered from three locations per the requirements]

. TRM Action 3.11.4.2.A requires reporting when land use census identifies a
new location which yields a calculated dose or dose commitment greater than
the values currently being calculated.

None to report for 2001.

. TRM Action 3.11.4.2.B requires reporting when land use census identifies
locations that yields a calculated dose or dose commitment (via the same
exposure pathway) 20 percent greater than at a location from which samples
are currently being obtained.

None to report for 2001. [Note: The 2000 Land Use Census determined
that the relative disposition rate at a dairy farm exceeded those for each
of the current milk monitoring locations by more than 20 percent. This
would normally mean that the location with the lowest disposition rate be
replaced. However, it was determined that samples of milk from the four
cows at the new location are not available and no changes were made in
milk monitoring locations during 2001.



7. The 40CFR190.10 standard for normal operation for the uranium fuel cycle
including annual dose equivalent and total quantities of radioactive material

limits were not exceeded by SSES operation. Refer to Page 4-2 for specific
values.

8. FSAR Section 11.6.11 requires the reporting of airborne radioactivity
detected in the Low Level Radwaste Holding Facility. None detected in 2001.

6-3



SECTION 7

CORRECTIONS TO DOSES REPORTED IN PREVIOUS
SEMIANNUAL OR ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT



CORRECTIONS TO DOSES REPORTED IN PREVIOUS
SEMIANNUAL OR ANNUAL EFFLUENT AND WASTE DISPOSAL REPORTS

Sampling of milk at location 10D3, the Drasher Farm, located 3.5 miles SSW of the
SSES, was initiated in April 2000. Sampling at this location was begun based on the
results of an annual evaluation of 1999 meteorological data for potential milk sampling
locations identified by the 1999 Annual Land Use Census. This evaluation looks at the
relative sensitivities expected for the detection of any radionuclides that might be
released to the air from SSES operation at potential monitoring locations. The purpose
of this evaluation is to determine if any of the current REMP milk monitoring locations
should be replaced by locations that might be more sensitive for detecting airborne
radioactivity attributable to SSES operation. The results of the evaluation, performed in
April 2000, indicated that location 10D3 should replace location 7C1 as a milk
monitoring location. Since April 24, 2000, milk sampling has been taking place at both
locations, 10D3 and 7C1. Milk monitoring at the radiological environmental monitoring
program (REMP) location 7C1 was discontinued at the beginning of 2001. The reason
for this change was that the Zajac farm (7C1) went out of the dairy farming business
and sold all of its cows. Therefore, milk could no longer be obtained from this location.

7-2



SECTION 8

EFFLUENT FROM SYSTEMS CLASSIFIED AS
INSIGNIFICANT EFFLUENT PATHWAYS



EFFLUENT FROM SYSTEMS CLASSIFIED AS
INSIGNIFICANT EFFLUENT PATHWAYS

Systems classified as Insignificant Effluent Pathways are evaporation from the

Unit 1 and Unit 2 Condensate Storage Tanks (CSTs) and the common Refueling Water
Storage Tank (RWST) and from the Hydrogen Seal Oil and the Main Turbine and RFPT
lubrication oil mist eliminators which vent to the turbine building roofs. There are no
waterborne effluent pathways classified as insignificant.

These pathways are not continuously monitored. The CSTs and RWST are sampled
quarterly to determine the concentration of radionuclides present in these tanks.
Airborne release to the environment from the tanks is estimated based on conservative
estimates of the evaporation rates from each of the tanks using a modified method
established within Chapter 7 of EPA AP-42. A conservative carry-over fraction of
radionuclides from the water to the evaporated liquid is then assumed. Airborne
release to the environment from the demisters conservatively assumes the maximum
contamination of the oil by condensate (1000 ppm) as it passes through the turbines
followed by immediate removal of 100% of the water by the oil mist eliminators. The
annual release of tritium and, iodines, and particulates with half-lives greater than 8
days was calculated based on these conservative assumptions; the calculated releases
are shown in Table 8-1. All nuclides are negligible compared to the airborne release
shown in Tables 2-1 and 2-2 except for tritium. The maximum dose to the public from a
release of 29.6 Ci of tritium is calculated to be 4.1E-2 mrem (child). This is a fraction of
the maximum dose from airborne effluent reported in Section 4.

The CST analyses showed concentrations ranging from 3.9E-6 to 1.2E-05 pCi/ml of Xe-
133 and Xe-135. This range of concentration of dissolved and entrained noble gas in
water stored in tanks on site was approximately 9% of the Technical Requirement limit
of 2E-4 pCi/mi allowed in water that may be discharged to the environment.



TABLE 8-1

ANNUAL RELEASE FROM SYSTEMS CLASSIFIED AS

INSIGNIFICANT EFFLUENT PATHWAYS

U1-CST and U2-CST and
Main Turbine/RFPT Main Turbine/RFPT
Nuclide RWST Lube QOil Systems Lube Oil Systems Total
(Ci) (Ci) (Ci) (Ci)

H-3 5.95E-02 1.45E+01 1.51E+01 - 2.96E+01
Mn-54 | 9.43E-08 1.06E-07 1.07E-06 1.27E-06
Cr-51 4.02E-09 0 0 4.02E-09
Co-58 2.21E-10 0 1.54E-08 1.57E-08
Co-60 6.56E-08 1.37E-07 8.67E-07 1.07E-06
Fe-59 1.01E-09 0 0 1.01E-09
Cs-137 | 6.44E-10 3.46E-09 0 4.10E-09
Xe-133 -0 3.89E-06 0 3.89E-06
Xe-135 0 1.19E-05 5.53E-06 1.75E-05
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SUSQUEHANNA STEAM ELECTRIC STATION

APPENDIX A
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PROCEDURE REVISION SUMMARY

TITLE: ODCM INTRODUCTION

> RN SRR
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1.  Initial Issue in procedural format.

2. Section 1 of ODCM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the
entire section.

3. Cover sheet, Revision Summary, and Table of Contents are added.
4. Description of all ODCM sections is provided.

5 Table 1 of ODCM Revision 7 is deleted because there are no requirements to
present this information in the ODCM.

Approval  MWS
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6. Section 3 of ODCM Revision 7 is deleted. It essentially duplicates Technical
Specification 3.11.1.1 and there are no requirements to present this
information in the ODCM.

7. Incorporated Radiological Effluent and Environmental responsibilities
appropriate to the ODCM from NEPM-QA-1010 in Section 4. Changed
responsibilities formerly assigned to Manager - Nuclear Engineering to
Manager - Nuclear Modifications.
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PURPOSE

The purpose of this procedure is to describe the overall purpose and organization of
the SSES Offsite Dose Calculation Manual (ODCM).

POLICY/DISCUSSION

The SSES Offsite Dose Calculation Manual (ODCM) is a licensing basis document
required by Technical Specifications. It provides the methodology and parameters {o
be used in calculating offsite doses and effluent monitor setpoints for the Susquehanna
Steam Electric Station, Units 1 and 2. Methods are included for determining maximum
individual, whole body, and organ doses due to waterbome and airbome effluents to
ensure compliance with the dose limitations in the Technical Specifications. Methods
are included for performing dose calculations to ensure compliance with the waterborne
and airborne treatment system operability sections of the Technical Specifications.

This manual includes the methods used for determining quarterly individual doses for
inclusion in Annual Effluent and Waste Disposal Reports.
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3.0 REFERENCES

3.1 TS 6.14, Offsite Dose Calculation Manual (ODCM)
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3.4 NDAP-QA-0152, Quality Assurance for Radiological Environmental Monitoring,
Radioactive Effluents, Meteorology, The Environmental Protection Plan, and
The Offsite Dose Calculation Manual
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RESPONSIBILITIES

4.1 General Manager - SSES

411 Ensures that the ODCM is used in performance of the surveillance
requirements and for compliance with the limiting conditions of operation
_stated in the Technical Specifications relative to radioactive effluent.
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4.2 Manager - Nuclear Modifications

421 Provides modification engineering and support in accordance with
NDAP-00-1203 for equipment and systems involved with the conduct of
the effluent and environmental monitoring programs at SSES.

4.3 Manager - Nuclear Technology

4.3.1 Manages the programs for the assessment of the radiological
environmental impact of SSES.

4.4 Manager - Nuclear Assessment Services

4.41 Periodically assesses the SSES effluent and environmental programs
(including meteorological data) for compliance with the requirements of
the Technical Specifications and the ODCM.

45 Supervisor - Operations Technology

451 Ensures the adequacy and correctness of methodologies described in
the ODCM.

452 Is responsible for reviewing revisions to the ODCM.

Approval  MWS
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47

4.8

ODCM-QA-001
Revision 0
Page 8 of 11

4.5.3 Approves both the Annual Effluent and Waste Disposal and the Annual
Radiological Environmental Operating Reports submitted to the NRC.

Supervisor - Nuclear Licensing

4.6.1 Submits the required radiological effluent and environmental reports to
the NRC.

4.6.2 Notifies the appropriate groups of NRC licensing requirements.

Environmental Services - Health P_hysicist (Effluent)

4.7.1 _Develops methodologies used in performance of effluent dose
calculations and establishment of setpoints.

4.7.2 Performs dose calculations necessary for fulfilment of SSES Technical
Specification Surveillance Requirements.

47.3 Prepares and submits th'e Annual Effluent and Waste Disposal Report to
Nuclear Licensing for submittal to the NRC.

Environmental Services - Health Physicist (REMP)

4.8.1 Prepares and submits the Annual Radiological Environmental Operating
Report to Nuclear Licensing for submittal to the NRC.

5.0 DEFINITIONS

5.2

5.3

Site Boundary - Is that line beyond which the land is not owned, leased or
otherwise controlled by the licensee. (PPL Drawing C243786, SH1, Rev. 1,
“U-1&2 Site Facilities and Boundary Map.”

Unrestricted Area - The area at or beyond the site boundary access to which is
neither limited nor 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.

Approval MWS
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' 6.0 PROCEDURE

Organization

6.1

Environmental Services shall develop and maintain a set of procedures as
described in the following sub-sections.

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

ODCM-QA-001 - ODCM Introduction

This procedure describes the overall purpose and organization of the
ODCM.

ODCM-QA-002 - ODCM Review And Revision Control

“This procedure describes the initiation, review and processing of
revisions to the ODCM and establishes responsibility for the ODCM.

ODCM-QA-003 - Effluent Monitor Setpoints

This procedure describes the policies pertaining to and the methodology
used in establishing effluent monitor setpoints.

ODCM-QA-004 - Airborne Effluent Dose Calculations

This procedure provides the methodology and parameters used in
calculating air dose resulting from noble gas effluent and maximum
individual, whole body, and organ doses due to airborne effluents to
ensure compliance with the dose limitations in the Technical
Specifications.
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ODCM-QA-005 - Waterborne Effluent Dose Calculations

This procedure provides the methodology and parameters to be used in
calculating maximum individual, whole body, and organ doses due to
waterborne effluents to ensure compliance with the dose limitations in
the Technical Specifications.
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6.1.6

6.1.7

6.1.8

6.1.9

7.0 RECORDS

ODCM-QA-001
Revision 0
Page 10 of 11

ODCM-QA-006 - Total Dose Calculations

This procedure provides the methodology and parameters to determine
the total dose to a member of the public from the fuel cycle in the vicinity

of the SSES site.

ODCM-QA-007 - Radioactive Waste Treatment Systems

This procedure defines the operability requirements of the radioactive
waste treatment systems.

ODCM-QA-008 - Radiological Environmental Monitoring Program

This procedure provides the methodology and parameters used to
determine doses to the public resulting from inhalation, ingestion, and
direct shine from radiologically contaminated environmental sampling
media based on measured activity concentrations in those media. This
procedure also describes the Radiological Environmental Monitoring
Program (REMP), which includes the annual land use census survey and

interlaboratory comparison program.
ODCM-QA-009- Dose Assessment Policy Statements

The purpose of this procedure is to state dose and effluent policy
statements that are not directly associated with any other section of the

ODCM.

Except for ODCM-QA-002, no records are specified by the ODCM. Records are
generated in performance of other procedures that use the information contained in the
ODCM. Control of these records is specified in the controlling procedures.

ODCM-QA-001(26)
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FOR INFORMATION ONLY

ODCM-QA-002
Revision 1
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PROCEDURE REVISION SUMMARY

TITLE: ODCM REVIEW AND REVISION CONTROL

5.

Incorporate TS related changes.

Change responsibilities to recognize Supervisor — Environmental Services
position.

Revise Section 6.1 to state that changes tracked by other mechanisms
(Condition Reports, Madifications) do not require use of Form ODCM-QA-002-
1. :

Add a Section 8.3.4 to include the revision control requirements of Technical
Specifications 5.5.1.C.3. :

Revise Section 6.6 to allow other members of Operations Technology to
present ODCM revisions to PORC.

The above changes to ODCM-QA-002 have been svaluated a$ to not decrease the level of
effluent control or the accuracy and/or reliability of dose calculations or setpoint
determinations as required by 10CFR20.1302, 40CFR180, 10CFR50.36a and 10CFR50,

App. ..

in addition, these changes'"’ do not alter the conduct of the radiological environmental .
monitoring program, ® do not change the radioactive effluent controls and radiological
environmental monitoring activities, and® do not change theiinformation to be included
in the Annual Radiological Environmental Operating and Radioactive Effluent Release

Reports.
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3.0

PURPOSE

FOR INFORMATION ONLY

ODCM-QA-002
Revision 1
Page 4 of 8

The purpose of this procedure is to describe the initiation; review, and processing of
revisions to the ODCM and to establish responsibility for the ODCM.

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODCM),
which is a licensing basis document. :

POLICY/DISCUSSION

2.1

- 22

23

The ODCM is part of the Licensing Basis of SSES and is controlled by ITS
5.5.1, Offsite Dose Calculation Mgnual (ODCM).

The ODCM procedures are controlled as Plant Fuhctionai Unit Procedures in
accordance with the requirements of NDAP-QA-0002, with the following
additional guidance and controls: = :

2.21

222

223

224

225

ODCM procedures shall be numbered as fi)llows: ODCM-QA-nnnN,

~ where nnn is a sequential number starting with 001.

ODCM procedures shall be reviewed and éccepted by the Manager -
Nuclear Technalogy prior to PORC review:

ODCM procedures shall be approved by tﬁe General Manager - SSES,

Changes to the procedures comprising the ODCM require PORC review
prior to approval. Changes which are solely administrative corrections or
an expedited review revision are excepted, PORC review will be
indicated by recording the PORC meeting number on the Procedure
Change Process Form (NDAP-QA-0002-8).

ODCM procedures shall be issued and controlled by Nuclear Records
Document Control Services (NR-DCS) in accordance with NR
procedures. The distribution list shali be maintained by DCS.

Changes to the Radioactive Effluent Control Progi'am (RECP) are controlled in
accordance with NDAP-QA-0728, but are reported as changes to the ODCM in
the Annual Effluent and VWaste Disposal Report. :

REFERENCES

3.1

TS 5.5.1, Offsite Dose Calculation Manua! (ODCM)

32  NDAP-QA-0002, Nuclear Department Procedure Program

3.3

NDAP-QA-0101, Document Review

Expires On: \??
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ODCM-QA-002
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34 NDAP-QA-0152, Quality Assurance for Radiological Environmental Monitoring,
Radioactive Effluents, Meteorology, The Environmental Protection Plan, and
The Offsite Dose Calculation Manual
35 NDAP-QA-0728, SSES Technical Requirements ngrarn
36 . 10CFR20.1302, Compliance with Dose Limits for individual Members of the
Public o
37  40CFR190, Environmental Radiation Protection Standards for Nuclear Power
Operation 5
38 10CFR50.36a, Technical Specifications on Effluents from Power Reactors
3.9 10CFR50, Appendix |, Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet “As Low As Is Reasonably Achievable” for
Radioactive Material in Light-Water Cooled Nuclear Power Reactors
RESPONSIBILITIES
4.1 General Managef - SSES
4.1.1 Approves revisions to the ODCM.
42 Manager - Nuclear Technology
4.2.1 Is the Responsible Functional Unit Manager (FUM)
43 Supervisor — Environmental Services
431 - Ensures the adequacy and correciness of methodologies described in
the ODCM. I
4.3.2 |s responsible for reviewing revisions to the ODCM.
4.4 Environmental Services - Health Physicist (Effluent)
4,41 Maintains the ODCM.
4.42 Processes revisions to the ODCM.
4.5 All Personnel

451 Submit comments on ODCM contents andéproposed revisions to the
Environmental Services- Health Physicist (Effluent).
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6.0

6.2

6.3

6.4

FOR INFORMATION ONLY

ODCM-QA-002
Revision 1
Page 6 of 8
DEFINITIONS
None.
PROCEDURE
6.1 Personnel shall submit proposed ODCM revisions ‘on the SSES Offsite Dose

Calculation Manual Change Request Form ODCM-QA-002-1. The submitter
shall complete Sections 1 through 5 according to the directions on the form,
including sufficient detail of the revision and technical basis of the change to
support the rationale for the change and to enable the Environmental Services-
Heaith Physicist (Effluent) to proceed. The submitter should provide at least
one month lead time between the submittal date and the requested
implementation date to permit preparation, review by interested parties, and
approval of the ODCM revision. Changes tracked by other mechanisms (8g.,
Condition Reports and Modifications) do not require use of Form ODCM-QA-
002-1. ‘ :

The Environmental Services Health Physicist (Effluent) shall sign and date
Form(s) ODCM-QA-002-1 on receipt, and retain the form(s) in a work file
created for this ODCM revision. The Environmental Services - Health Physicist
(Effluent) may contact the form submitter to discuss the dstails of the revision.

The Environmental Services Health Physicist {Efﬂu;leht) or designese prepares a
draft of the ODCM revision based on information in Form(s) ODCM-QA-002-1.

6.3.1 The preparer shall ensure that the change :does not reduce the level of
effluent control or the accuracy and/or reliability of dose calculations or
setpoint determinations as required by 10GFR20.1302, 40CFR180,
10CFR50.36a and 10CFR50, Appendix 1.

6.3.2 The preparer shall include a statement to this effect in the Procedure
Revision Summary.

6.3.3 If compliance to the criterion in §6.3.1 cannot be demonstrated, the
preparer shall make appropriate changes to ensure compliance, else the
proposed revision shall be dismissed. :

6.3.4 Each change shall be identified by markings in the margin of the affected
pages, clearly indicating the area of the page that was changed. The
date the change is implemented is indicated on the Procedure Cover
sheet.

The Environmental Services Health Physicist (Effluent) follows the process

described in NDAP-QA-0002, Section 7.0, for plant procedures.

6.4.1 All review comments and resolutions shall be documented according to
NDAP-QA-0101. '

Expires On: \??
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6.4.2 The review shall sustain that the change does not reduce the accuracy
or reliability of dose calculations and/or setpoint determinations.

The Environmental Services Health Physicist (Effluent) schedules the proposed
ODCM revision for PORC review in accordance with PORC procedures. .

The Supervisor — Environmental Services or Environmental Services Health
Physicist (Effluent) presents the ODCM revision to PORC, along with originating
information (Form(s) ODCM-QA-002-1), review documentation (Form NDAP-
QA-0101-1), 50.59/72.48 Determination (Form NDAP-QA-0726-5), Safety
Evaluation (if required, Forms NDAP-QA-0726-1, -2, -4) any technical material
(calculations, studies, etc.) necessary to support the ODCM revision, the
evaluation required in Section 6.3.1 and appropriate signature approvals.

The Environmental Services Health Physicist (Effluent) shall submit to the NRC
a complete, legible copy of the revised ODCM in the Annual Effluent and VWaste
Disposal Report for the period of the report in which any change in the ODCM
was made. 5 :

7.0 RECORDS

The following shall be submitted to Nuclear Records in accordance with NR
procedures: - :

71
7.2

odamgal02(26)

Form(s) ODCM-QA-002-1, with attachments, if any.

Review package, assembled in accordance with the requirements of NDAP-QA-
0002 and NDAP-QA-0101.

Expires On: \??
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' : ODCM-QA-002
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SSES OFFSITE DOSE CALCULATION MANUAL
CHANGE REQUEST

1, ODCM-QA- _ Submit a separate form for each ODCM p}ocedure to be revised.

2. Describe proposed revisions to the SSES ODCM below. Inciude references to sections,
figures, tables, parameters, and equations with sufficient detail to convey complete and
correct information. If necessary, use additional pages. If proposed revision can be more
clearly indicated on marked up copy(s) of the curent ODCM, then attach these marked up
pages 1o this form. s

3. Reason for revision: include references to Condition Reports, Audit Services observations or
findings, Licensing 1ssues, DCPs, etc., as applicable. If necessary, use additional pages.

4. Additional pages attached? No [ ] Yes [ ]
Number of additional pages

5. Requested date for impltementation of revision:

Requested by: Cost Area: Date

To be completed by Environmental Services

Receivedby: ‘ Date:

FORM ODCM-QA-002-1, Rev. 0, Page 1 of 1 (File R9-5)
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PROCEDURE REVISION SUMMARY

TITLE: EFFLUENT MONITOR SETPOINTS
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1. Section 2 of ODCM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the entire

section.

2 Cover sheet, Revision Summary, and Table of Contents are added.
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3. Policy statement regarding noble gas activity monitor setpoints in Section 4.1 of
ODCM Revision 7 is relocated to §2 of this procedure.

4. Policy statements provided in Section 10 of ODCM Revision 7 pertaining to
setpoints are relocated to §2 (§10.5, and §10.8) and §6.4 (§10.7) of this
procedure.

5. Sample calculations from Appendix A of ODCM Revision 7 for determining
setpoints for waterborne and airborne effluent monitors are deleted. The
description of the methodology has been clarified, eliminating the need for
sample calculations.

6. Added parameters used for determination of airborne effluent monitor setpoints
as Attachment A.

7. Procedural step addressing post-release evaluations for liquid releases has
been added.

8 SDHR Service Water radiation monitor added to §6.1.4.
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PURPOSE

This procedure discusses the methodology to be used in determining effluent monitor
alarm/trip setpoints to be used to ensure compliance with the instantaneous release
rate limits in Technical Specifications 3.11.1.1 and 3.11.2.1 and provides operational
flexibility while giving reasonable assurance of meeting the design objectives of
10CFR50, Appendix L.
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This procedure constitutes part of the SSES Offsite Dose Calculation Manual which is a
licensing basis document. :

POLICY/DISCUSSION

2.1 ODCM Setpoints are Upper Limit Values

2.4.4 Effluent monitor alarm/trip setpoints calculated in accordance with the
ODCM shall be considered upper limit values. Higher (less conservative)
setpoints shall not be used, however lower (more conservative) setpoints
may be used as required to maximize the utility of the monitor.

2.2 Waterborne Effluent Monitors

2.2.1 A gross radioactivity monitor providing automatic termination of liquid
effluent releases is present on the liquid radwaste effluent line. Flow
rate measurement devices are also present on the liquid radwaste
effluent line and the discharge line (cooling tower blowdown}.

222 Precautions, limitations, and setpoints applicable to the operation of the
SSES liquid effluent monitors are provided in the applicable plant
procedures.

2.2.3 The liquid effluent monitor setpoints are determined in accordance with
the methodology and parameters described in Section 6.1 and controlled
as “field set” in accordance with applicable plant procedures.

2.2.4 Setpoint values are to be calculated to ensure that alarm and trip actions
occur upon approaching the MPC limits of 10 CFR 20, Appendix B,
Table i, Column 2 at the release point to the unrestricted area.
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Airborne Effluent Monitors

2.3.1 Noble gas activity monitors, iodine samplers and monitors, and
particulate samplers and monitors are present on the reactor building
ventilation system (Units 1 and 2), the turbine building ventilation system
(Units 1 and 2), and the standby gas treatment system exhaust vents.
Effluent system flow rate and sampler flow rate are measured on all of
the systems allowing the vent monitor microprocessor to calculate
release rates based on measured flow rates.

232 Precautions, limitations, and setpoints applicable to the operation of the
SSES airborne effluent monitors are provided in the applicable plant
procedures.

2.3.3 Setpoints are conservatively established for each effiluent monitor so that
the instantaneous dose rates from all sources corresponding to annual
dose limits in 10 CFR 20.105 for unrestricted areas will not be exceeded.

SRUSHVEY esiabished for eat
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2.3.4 The general methodology for establishing plant ventilation airborne
effluent monitor setpoints is based upon vent release rates derived from
site-specific metecrological dispersion conditions, vent flow rates, and
measured or expected radionuclide mixtures in the gaseous effluents.
The vent release rate can then be converted to vent concentrations for
input as setpoints for the applicable detectors. Since the vent monitors
are programmed to calculate concentrations of iodine and particulate
being released based on the rate of accumulation of activity on the
filters, setpoints can be established for the iodine and particulate
channels.

2.3.5 The main condenser offgas pre-treatment monitor provides indication of
offgas activity prior to input to the holdup system. Alarm setpoints are
based on the Technical Specification 3.11.2.7 noble gas release rate
limit of 330 millicuries/second or less at the motive steam jet condenser
discharge.
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2.3.6 Noble gas activity monitor setpoints are established at release rates
which permit some margin for corrective action to be taken before
exceeding offsite dose rates corresponding to the 10 CFR 20 annual

dose limits as described herein.
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Selection of Data for Determination of Dose Rate Compliance

2.4.1 Airborne effluent monitor setpoints are maintained in accordance with
Section 2.3, to alarm before the dose rate limits of Technical
Specification 3.11.2.1 are exceeded. Station alarm response
procedures contain instructions for investigation and verification of
monitor alarms. Because setpoint calculations must include
assumptions about the composition of the monitored effluent, a monitor
high alarm does not necessarily indicate that a dose rate limit has been
exceeded.

2.42 Valid 10-minute averaged data should be the primary information used
to determine the compliance status of an incident. One-minute averaged
data should also be reviewed if available, but they may or may not
provide additional information depending on the magnitude of the
release due to the manner in which the monitors update values to be
stored and associated statistical considerations. Averages over a longer
period should be used only when data with higher resolution is not
available. Grab sample analyses should be performed whenever
possible to confirm or disprove monitor data, and to provide indication of
the nuclide specific composition of the effluent. When grab sample data
are available which, based on vent monitor data, are indicative of the
period of elevated release, dose rate calculations should be performed
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using the actual effluent mix. The determination of compliance status
should not be based on monitor data alone when it is possible to collect
and analyze a vent sample which will be representative of the period of

elevated release.

2.5 Offgas Hydrogen Analyzers

The main condenser offgas treatment system explosive monitoring system
(offgas hydrogen analyzers) have setpoints to alarm at 1% and 2% hydrogen

with automatic isolation occurring at 2%.

£ R R AR

3.0

3.8 10 CFR 20 Appendix B, Concentrations in Air and Water Above Natural
Background :
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39 40CFR190, Environmental radiation protection standards for nuciear power
operations

310 410CFR50 Appendix I, Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion “As Low as is Reasonably
Achievable” for Radioactive Material in Light-Water Cooled Nuclear Power
Reactor Effluents

311 NUREG-0564, Final Environmental Statement related to the operation of SSES,
Units 1 and 2
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312 EC-ENVR-1040, Evaluation of Setpoint Methodology for Airbome lodine and
Particulate Monitors

313 TS 3.11.2.6, [Radioactive Effluents] Explosive Mixture

S
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RESPONSIBILITIES

4.1 Supervisor - Chemistry

4.1.1 s responsible for calibrating, functionally testing, and providing alarm
responses for radiological effluent monitoring equipment.

4.2 Supervisor - Operations Technology

4.2.1 Ensures adeguacy and correctness of methodology used to establish
setpoints.

4.3 Environmental Services - Health Physicist

4.3.1 Is responsible for development of methodology and calculations used to
establish setpoints.

DEFINITIONS

5.1 Actual Tank Activity - The sum of the products of tank concentrations and
volume for each isotope. :
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' 5.2 Cs-137 Equivalent - Concentration equivalent of 2.00E-05 pCi/ml MPC for
Cs-137.

5.3 MPC - Maximum Permissible Concentration as defined in 10CFR20,
Appendix B.

6.0 PROCEDURE

6.1 Liquid Effluent Monitoring

Chemistry shall develop procedures implementing the following requirements for
Liquid Effluent Monitoring.

6.1.1 Discharge Termination

Chemistry shall determine the setpoint concentration for the discharge
termination, which limits the maximum concentration being released, as

’ follows:
C = X*;Cm (Eq. 6.1-1)

where:

The setpoint concentration at which the discharge wouid be
terminated (uCi/ml).

C,

A unitless number greater than one that is chosen to prevent
spurious alarms that might result from non-uniformity in the
activity concentrations of the liquid discharges.

x
n

C,n = The concentration of isotope n in the contents of the tank to be
discharged as determined by pre-release sampling and analyses.
The summation shall include gamma emitting isotopes only
(including noble gases).

The setpoint concentration is based on the activity of the isotopes to
which the monitor responds, i.e., gamma-emitting isotopes only. itis
used to establish the radiation monitor setpoint (count rate} in units of
cpm or cps.
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Radiation Monitor Setpoint

The radiation monitor setpoint is the sum of the background count rate
and the count rate equivalent of the setpoint concentration. The count
rate equivalent of the setpoint concentration in units of uCi/ml is
determined by dividing the setpoint concentration by the calibration
factor (uCi/mi/cpm).

Chemistry shall determine the radiation monitor setpoint as follows:

7 C,
S=-L+B Eq. 6.1-2
</—® (Eq )
'where:
S = the radiation monitor setpoint (cpm)

C, = the setpoint concentration at which the discharge would be
terminated from Eq. 6.1-1 (unCi/ml)

K the radiation monitor calibration factor (uCi/ml/cpm)

B = the background radiation level for the radiation monitor (cpm}

The alarm setpoint may be established at a suitable fraction of the
setpoint for discharge termination.

Discharge Flow Rate Limit Determination

The flow rate below which tank discharges must be maintained depends
on the magnitude of the dilution required to ensure compliance with the
limits of TS 3.11.1.1.

Chemistry shall establish the maximum Discharge Fiow Rate using the
following equation:

F
= Eq. 6.1-3
4 *Y.C,/ MPC,)-1 (Eq.6.1-3)
where:
f = the maximum discharge rate from the tank (gpm).
F = the minimum dilution flow rate of 5000 gpm provided by

the blowdown flow from the Cooling Towers and any
overflow from the spray pond.
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Y = a unitless number greater than X used in §6.1.1 that is
chosen to ensure that the dilution flow is conservatively
determined.

Cn = The concentration of isotope n in the contents of the tank

to be discharged as determined by pre-release sampling
and analyses. The summation shall include previous
composite sample results for non-gamma emitting
radionuclides such as H-3, P-32, Fe-55, Sr-89, and Sr-90
(uCi/mi).

MPC, = the maximum permissible concentration for isotope n per
10CFR20, Appendix B, Table li, column 2 for
radionuclides other than noble gases and the values in TS
Table 3.11.1.1-1 for dissolved and entrained noble gases.
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Selecting values of X and Y is a matter of experience and the expected
margin needed between the activity concentration and the maximum
permissible concentration.

3

S

Post-Release Evaluation

Chemistry shall perform post-reléase evaluations when the actual
composite sample results for non-gamma-emitting radionuclides exceed

pre-selected criteria.
Service Water, SDHR Service Water, and RHR Service Water

The Service Water System provides screened water from the cooling
tower basin for cooling plant systems and equipment. The supplemental
Decay Heat Removal Service Water System (SDHR) provides decay
heat removal during refueling outages when the Service Water System
is shutdown. The Residual Heat Removal (RHR) Service Water System
provides water from the Engineered Safeguard Service Water (ESSW)
spray pond to the RHR heat exchangers. In post-accident conditions,
RHR Service Water can supply water for vessel and containment
flooding. The Service Water, SDHR Service Water, and RHR Service
Water Systems are not normal pathways for liquid effluents. Radiation
monitors are in place on these systems to provide indication of leaks
across heat exchangers into the service water. The high radiation
setpoints for these monitors are set at 2E-5 pCi/mi Cs-137 equivalent.
Considering the gamma emitting radionuclides predominant in SSES
liquid effluents. e.g., Zn-65, Co-58, Co-60, Fe-59, Mn-54 and Cr-51, use
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of a setpoint based on the Cs-137 MPC is conservative based on the
following parameters:

1) photon abundance (85%), (0.662 MeV)

2) magnitude of applicable MPC (2E-5 uCi/ml)
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Because Service Water, SDHR Service Water, and RHR Service Water

systems are not normal release pathways for liquid effluents, no credit
should be taken for possible dilution scenarios. All service water should

be maintained below 2E-5 pCi/mi Cs-137 equivalent.
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In order to minimize the chance of a change in the background of a
monitor masking a significant trend in monitored activity, the alarm
setpoints for the Service Water, SDHR Service Water, and RHR Service
Water monitors are determined as follows:

a. When monitor background < (2E-5)/Cal. Factor:
HI RAD Setpoint = 0.5 Background + (2E-5)/Cal. Factor
DOWNSCALE or LOW RAD Setpoint = 0.5 Background

R S R R
SehRanor
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b. When monitor background>(2E-5)/Cal. Factor:
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HI RAD Setpoint = Background + 0.5 (2E-5)/Cal. Factor

DOWNSCALE or LOW RAD Setpoint = Background - 0.5 (2E-5)/Cal.

Factor
Where:

Setpoint

Background

(2E-5)

Cal. Factor

alarm threshold value to be entered into monitor
(cps for Service Water and SDHR Service
Water, cpm for RHR Service Water)

monitor background at most recent background
determination (cps for Service Water and SDHR
Service Water, cpm for RHR Service Water)

Cs-137 Maximum Permissible Concentration
(nCifml)

monitor response factor per unit Cs-137
concentration determined during most recent
calibration (uCi/mi per cps for Service Water and
SDHR Service Water, uCi/ml per cpm for RHR
Service Water)

The ALERT RAD setpoints for the RHR Service Water monitors are
maintained at 80% of the applicable HI RAD setpoint (cpm).
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Airbome Effluent Monitoring - Noble Gas

Environmental Services shall prepare calculations impiementing the foliowing
requirements for Airbomne Effluent Monitoring of Noble Gas.

6.2.1 Site Limiting Release Rate - Noble Gas

a. Environmental Services shall determine the limiting total body
and skin release rates calculated as follows:

QNG * DRTB * k

Lip= D.. (Eq. 6.2-1a)
L= —Q—&jD,—i—Rsi (Eq. 6.2-1b)
where:
Lrs = Iimiti'ng release rate- noble gas total body (nCi/min)
Ls = limiting release rate- noble gas skin (uCi/min)
Qne = total noble gas source term (Ci)
DR;s = total body dose rate limit for the noble gas effluent

(500 mrem/year) (ref. TS 3.11.2.1.a)

total skin dose rate limit for the noble gas effluent
(3000 mrem/year) (ref. TS 3.11.2.1.a)

O
P

&
]

limiting total body offsite dose resulting from the noble
gas source term Qg (Mmrem)

2
o
1}

Approval _ MWS
Date see page 1




ODCM-QA-003
Revision 0
Page 17 of 25

Ds = |imiting skin offsite dose resulting from the noble gas
source term Que (Mrem)

k = units conversion factor
(1E6 uCi/Ci) * (1 yr/365 days) * (1 day/ 24 hours) * (1
hour/ 60 minutes)

Environmental Services shall determine Drs and Ds in
accordance with ODCM-QA-004 using the noble gas source term
and dispersion parameters provided in Attachment A.

Note, Qe is the sum of the noble gas activities provided in
Attachment A. The ratio of the annual source term to the
corresponding total body and skin dose is used in the above
equations. Thus, either the total annual release per unit or the
total annual release for the site may be used.

N
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6.2.2 Monitor Limiting Concentration - Noble Gas

RERRRR

Environmental Services shall determine the limiting noble gas release
rate for each vent as follows.

L, =0.2 Ly ' (Eq. 6.2-2)
Where:
L, = limiting noble gas release rate per vent (uCi/min)
Lyve = lesser of Lys and Ls from §6.2.1 (uCi/min)

Environmental Services shall determine the Noble Gas Monitor Limiting
Concentration for each monitor as follows:

Crg-max-v = L (Eq. 6.2-3)
F,
where:
Crne.maxy = limiting noble gas concentration for vent V (uCi/cc)
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Ly = limiting noble gas release rate per vent from Equation
6.2-2 (uCi/min)
Fy = vent flow high limit for vent V (cc/min)
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Airborne Effluent Monitoring - lodine and Particulate

Environmental Services shall prepare calculations implementing the
following requirements for Airborne Effluent Monitoring of iodine and
particulates. Note, the methodology for determining the limiting release
rate and concentration for airborne iodine and particulates is evaluated
in EC-ENVR-1040.

6.3.1 Site Limiting Release Rate - lodine

a. Environmental Services shall determine the limiting 1-131 release
rate as follows:

* *
L =&_£13£_Ii (Eg. 6.3-1)
Dp

Ly = provisional limiting release rate- 1-131 (uCi/min})
Q = total I-131 source term (Ci)

dose rate limit for 1-131, tritium, and particulate effluent
(1500 mrem/year maximum organ, inhalation) (ref. TS
3.11.2.1.b)
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De = limiting (maximum) organ dose for all age groups
resulting from the 1-131 source term (mrem)

units conversion factor

x-
"

(1E6 uCi/Ci) * (1 yr/365 days) * (1 day/ 24 hours)
* (1 hour/ 60 minutes)

Environmental Services shall determine Dy in accordance with
ODCM-QA-004 using the iodine source term and dispersion
parameters provided in Attachment A.

Note, Q;is the !-131 activity provided in Attachment A. The ratio
of the annual source term to the corresponding organ dose is
used in the above equations. Thus, either the total annual
release per unit or the total annual release for the site may be
used.

I
iR Site it
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Monitor Limiting Concentration - iodine

Environmental Services shall determine the limiting I-131 release rate for
each vent as follows:

L, =021 (Eq. 6.3-2)
where:
Ly = limiting 1-131 release rate per vent (uCi/min)
L} = limiting 1-131 release rate from §6.3.1 (uCi/min)

Environmental Services shall determine the 1-131 Limiting Concentration
for each monitor as follows:
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- LJ -V
—-max—V Fy

C, (Eq. 6.3-3)

limiting 1-131 concentration for vent V (uCi/cc)

limiting 1-131 release rate per vent from Equation 6.3-2
(uCifmin)

vent flow high limit for vent V (cc/min)
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6.3.3 Site Limiting Release Rate - Particulates

a.

Environmental Service shall determine the limiting release rate for
particulates as follows:

* %
L, = _Q_P_Ea_”’_i (Eq. 6.3-4)
Dp

where:

L = provisional limiting release rate- particulates (uCi/min)

Qe = total particulate source term (Ci)

DRe = dose rate limit for -131, tritium, and particulate effiuent
(1500 mrem/year maximum organ, inhalation) (ref. TS
3.11.2.1.b)
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Dr = limiting (maximum) organ dose for all age groups
resulting from the source term Qp (mrem)

....................

k = units conversion factor
(1E6 uCi/Ciy * (1 yr/365 days) * (1 day/ 24 hours) * (1
hour/ 60 minutes)

Environmental Services shall determine Dy in accordance with
ODCM-QA-004 using the particulate source term and dispersion
parameters provided in Attachment A.

Note, Qe is the sum of the particulate activities provided in
Attachment A. The ratio of the annual source term to the
corresponding organ dose is used in the above equations. Thus,
either the total annual release per unit or the total annual release
for the site may be used.
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Monitor Limiting Concentration - Particulates

Environmental Services shall determine the limiting particulate release
rate for each vent as follows:

Lo, =02Lp (Eq. 6.3-5)
where:
lpy = limiting particulate release rate per vent (uCi/min)
Lp = limiting release rate - particulate from §6.3.3 (UCi/min)

Environmental Services shall determine the Particulates Limiting
Concentration for each monitor as follows:

(Eq. 6.3-6)

where:
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where:

Cr.mex.v=_limiting particulate concentration for vent V (uCi/cc)

L,y = limiting particulate release rate per vent from Equation 6.3-5
' (nCi/min)
Fy = vent flow high limit for vent V (cc/min)
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6.4 Airborne Monitor Line Loss Corrections

6.4.1 Chemistry shall apply the following correction factors to monitor data and
sample analysis results in order to correct for airborne effluent monitor
sample line loss in accordance with station procedures:

CORRECTION FACTORS

Routine Effluent Monitors lodine Particulates
Reactor Building Unit 1 1.5 3.2
Reactor Building Unit 2 1.5 3.2
Turbine Building Unit 1 16 3.6
Turbine Building Unit 2 1.6 36
Standby Gas Treatment 1.5 3.9
Post-Accident Vent Monitors lodine Particulates
Turbine Building Unit 1 1.7 4.2
Turbine Building Unit 2 17 4.3
Standby Gas Treatment 1.6 4.4

Approval  MWS
Date see page 1




ODCM-QA-003
Revision 0
Page 23 of 25

' 7.0 RECORDS

None.

odcm-ga-003(26)
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

Ar-41 2.5E+01 1-131 1.2E-01
Kr-83m 4.0E+00 Cr-51 1.2E-04
Kr-85m 1.7E+03 Mn-54 3.6E-04
Kr-85 2.7E+02 Fe-59 1.6E-04
Kr-87 3.2E+01 Co-58 5.8E-05
Kr-88 6.6E+02 Co-60 1.1E-03
Xe-131m 7.1E+01 Zn-65 5.5E-05
Xe-133m 1.4E+01 Sr-89 1.8E-05
Xe-133 1.25E+04 Sr-90 3.1E-06
Xe-135m 2.2E+02 Zr-95 8.7E-06
Xe-135 5.9E+02 Sb-124 5.1E-06
Xe-138 2.9E+02 Cs-134 1.3E-04
Cs-136 1.3E-03
Cs-137 2.1E-04
Ba-140 4.2E-05
Ce-141 2.9E-05
Annual Average Dispersion Parameters (2)
Relative Concentration 4 1E-5 sec/m®
Decayed Relative Concentration 4 1E-5 sec/m’
Decayed, depleted Relative Concentration 3.8E-5 sec/m’

Deposition Rate 4.2E-8 m?

Notes:
1. Final Environmental Statement Table 4.4,
2. SSES 1982 Meteorology Report.
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

Ar-41 2.60E+01 -131 (2) 1.02E-01/1.23E-01
Kr-83m 0.00E+00 I-133(2) 1.14E+00/1.45E+00
Kr-85m 1.10E+01 Cr-51 2.08E-05

Kr-85 2.30E+02 Mn-54 5.52E-05

Kr-87 1.42E+01 Fe-59 7.10E-06

Kr-88 2.22E+01 Co-58 7.00E-06

Kr-89 1.47£+02 Co-60 1.23E-04

Xe-131m 1.80E+01 Zn-65 6.53E-05
Xe-133m 0.00E+00 Sr-89 1.25E-05
Xe-133 2.23E+03 Sr-90 1.40E-07
Xe-135m 6.70E+02 Nb-95 1.00E-04
Xe-135 9.73E+02 Z2r-85 1.81E-05
Xe-137 4 68E+02 Ru-103 4.21E-05
Xe-138 2.10E+02 Ag-110m 2.40E-08
Sb-124 1.40E-06
Cs-134 7.46E-05
Cs-136 7.10E-06
Cs-137 1.11E-04
Ba-140 2.51E-04
Ce-141 2.91E-05
Annual Average Dispersion Parameters - Limiting Site Boundary (3)
Relative Concentration 1.46E-5 sec/m’
Decayed Relative Concentration 1.46E-5 sec/m’
Decayed, Depleted Relative Concentration  1.35E-5 sec/m’
Deposition Rate 3.35E-8 m?
Notes:
1. Design basis “expected” gaseous effluent releases per EC-RADN-1041 (particulates

with half-lives greater than 8 days)

Use limiting case Normal Water Chemistry/Hydrogen Water Chemistry
1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-
1041
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