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SECTION I
INTRODUCTION AND SUPPLEMENTAL INFORMATION




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
1,050 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). Each
vent is continuously monitored, and a program of periodic sampling
and analysis is conducted as specified in the plant Technical
Specifications. A1l 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 1ine for

. dilution prior to release to the Susquehanna River (see Figure 2).

Blowdown line flow rates are at least 5,000 gpm during periods of
1iquid 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 July 1, 1990 to December 31, 1990.
In addition, this report serves as a medium for notifying the US
Nuclear Regulatory Commission staff of changes to PP&L’s Offsite
Dose Calculation Manual (ODCM) and Solid Waste Process Control
Program (PCP) and documentation of any exceptions to the SSES
effluent monitoring program which must be reported per Technical
Specifications 3.3.7.10 and 3.3.7.11.

Afrborne and waterborne radioactive effluent releases to the
environment during the report period were sampled and analyzed in
accordance with the requirements of the Technical Specifications.
A1l radioactive effluent releases were within the concentration and
release 1imits specified in the Radiological Effluent Technical
Specifications (RETS). Calculations and terms utilized in this
report are those outlined in the SSES Offsite Dose Calculation
Manual (ODCM).



Section 1 contains supplemental information pertaining to effluents
from the Susquehanna plant. Included are regulatory limits

(Table 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 contains a summation of all airborne releases,
grouped into the radionuclide categories of gases, particulates,
iodines, and tritium. Average release rates are presented and
compared to the applicable limits. Table 3 presents the totals of
specific radionuciides in airborne effluents. :

Waterborne effluents are summarized in Table 4. Average diluted
concentrations are presented and compared to the applicable limits.
Table 5 presents the release quantities of specific radionuclides in
waterborne effluents over the report period. Figure 4 presents the
monthly discharge totals of liquid radwaste from SSES during 1990.

Tables 6 through 13 present a characterization of the solid
radioactive waste shipped off site 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. " '

Table 14 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.

Table 15 presents effluent data from previous report periods which
was not available at preparation time for the associated semiannual
report.

Section 3 of this report contains the meteorological data associated
with the year 1990. Availability data for the SSES meteorological
data are shown in Table 16. Meteorological data for the calendar
year is presented in the form of joint wind frequency distributions
by atmospheric stability class. These distributions are presented
in Table 17. Figures 5 and 6 are wind rose plots for the SSES
primary meteorological 10-meter and 60-meter sensors, respectively.
Figure 7 presents the relative prevalences of the Pasquill stability
classes. In addition, the meteorological data from the report year
were used to generate annual average relative concentrations (X/Qs)
and deposition rates (D/Qs). These values are presented in Table
18, and are required input for use of the GASPAR code for
calculation of the doses -resulting from airborne releases.






Section 4 of this report contains an assessment of the calculated
doses attributed to the reported radiological effluents for the
calendar year. The LADTAP 1I code was used for calculation of doses
from waterborne effluents. 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 19 summarizes maximum
calculated doses and dose commitments to members of the public from
waterborne and airborne effluents and direct radiation.

Section 5 of this report is reserved for documentation of changes to
the Offsite Dose Calculation Manual and the Solid Waste Process
Control Program.

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 Specification Table 3.3.7.10-1 or
3.3.7.11-1 Action Statements.
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ﬂ F SUPPLEMENTAL INFORMATION
Reaylatory Limits

Technical Specifications 3/4.11.1 and 3/4.11.2 outline
requirements for release of radioactive 1iquid and gaseous
effluents, respectively. Concentration of radioactive material
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
Specification limits are listed in Table 1.

Maxim issi j r e Effluent

* The concentrations of radioactive materials in waterborne
effluents are limited to the concentrations specified in 10 CFR
Part 20 Appendix B Table II, Column 2, for radionuclides other
than dissolved or entrained noble gases.

For dissolved or entrained noble gases, the concentrations are
limited to the following values, as stated in the applicable
Technical Specification:

Nuclide MPC (uCi/ml)
S (O 2.0E-04
8kr 5.0E-04
87 4.0E-05
8y 9,0E-05
“ap 7.0E-05
13m0 5.0E-04
133¢a 6.0E-04
135wy a 2.0E-04
135%e 2.0E-04

Average Energy

There are no requirements relative to average energy of 4
rgdioagﬁive effluents in either the Technical Specifications or
the QDCM.

Measurements and Approximations of Total Radioactivity

Analyses of specific radionuclides in effluent samples are used
tgf$valgate the radioactive composition and concentration of
effluents.






in flue

Fission and Activation Gases: Gas samples are routinely
collected monthly and analyzed with a Ge(Li) 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 Ge(Li) 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).

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

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 Ge(Li) 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 quarterly composite is sent to a vendor
laboratory for iron-55, strontium-89 and -90, and gross

8






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 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. PECIFICATION
A. NOBLE GASES:

1. <& 500 mrem - TOTAL BODY
< 3000 mrem - SKIN

annual site total "instantaneous" Timits
(Tech Spec. 3.11.2.1)

5 mrad - AIR GAMMA
10 mrad - AIR BETA

IA WA

quarterly air dose Timits per reactor unit
(Tech Spec. 3.11.2.2)

10 mrad - AIR GAMMA
20 mrad - AIR BETA

w
IA IA

annual air dose limits per reactor unit
(Tech Spec. 3.11.2.2)

B. - T TH_HALF-LIVES > 8 DAYS:
‘ 1. < 1500 mrem - ORGAN
) . : (inhalation pathways only)
annual site total "instantaneous" limits
(Tech Spec. 3.11.2.1)
2. < 7.5 mrem - ORGAN

quarterly dose 1imits per reactor unit
(Tech Spec. 3.11.2.3)

3. < 15 mrem - ORGAN

annual dose limits ber reactor unit
(Tech Spec. 3.11.2.3) ‘

C. LIQUID EFFLUENTS: )
1. Concentration < 10CFR20 Appendix B, Table II, Column 2

- site total "instantaneous" limits
(Tech Spec. 3.11.1.1)

10



2. £ 1.5 mrem - TOTAL BODY
< 5 mrem - ORGAN -

quarterly dose Timits per reactor unit
(TechkSpec. 3.11.1.2)

3 mrem - TOTAL BODY
10 mrem - ORGAN

INIA

annual dose Timits per reactor unit
(Tech. Spec. 3.11.1.2)

AIRBORNE EFFLUENT: BASES FOR PERCENT OF APPLICABLE
TECHNICAL SPECIFICATION LIMIT

Fission and Activation Gases

A derived release rate 1limit based on the Technical
Specification 1imit 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 1imit is 8.51E+05 uCi/min (1.42E+04 uCi/sec).

Iodine-131

A derived release rate limit based on the Technical
Specification Timit of 1500 mrem/yr from I-131, tritium
and particulates with half-lives greater than 8 days was
calculated from the annual release quantity of I-131
provided in Table 4.4 of the SSES Final Environmental
Statement (NUREG-0564). The limit is 1.41E+02 uCi/min
(2.35E+00 uCi/sec).

Particulates

A derived release rate limit based on the Technical
Specification limit of 1500 mrem/yr from I-131, 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 uCi/min (1.29E+01 uCi/sec).

Tritium

A derived release rate was calculated based on the 10 CFR
20 Appendix B, Table II, Column 1, Maximum Permissible
Concentration for tritium (2.0E-07 uCi/cc) to unrgstricted
areas. A relative concentration of 4.1E-05 sec/m® was
assumed. The limit is 2.93E+05 uCi/min (4.88E+03
uCi/sec).

11



WATERBORNE EFFLUENT: BASES FOR PERCENT OF APPLICABLE

TECHNICAL SPECIFICATION LIMIT

Fission and Activation Products

Dose calculations are performed on quarterly activity
totals from waterborne effluents using the LADTAP II dose
program. The calculated doses are then compared to
Technical Specification 3.11.1.2 quarterly dose limits for
1iquid effluents (TOTAL BODY LIMIT: 1.5 mrem per reactor
unit, ORGAN LIMIT: 5 mrem per .reactor unit).

Tritium

Liquid effluent quarterly tritium concentrations are
compared to the 10 CFR 20 Appendix B, Table II, Column 2,
Maximum Permissible Concentration 1imit of 3.0E-03 uCi/ml
to unrestricted areas.

Dissolved and Entrained Gases

Liquid effluent quarterly concentration totals for
dissolved and entrained gases are compared to the most
restrictive Maximum Permissible Concentration for a noble
gas 4.0E-05 uCi/ml1 (Kr-87) from the SSES Technical
Specification Table 3.11.1.1-1.

12



SECTION 2

‘ EFFLUENT AND WASTE DISPOSAL DATA

13




Airborne Efflyents

Summaries of the radionuclide total curie activities, average
release rates are included in Tables 2 and 3.

Third Fourth
Quarter Quarter

1. Number of Batch Releases: . 0 0
2. Total Time Period for Batch Release: NA NA
3. Maximum Time Period for a Batch Release: NA NA
4. Average Time Period for a Batch Release: NA NA
5. Minimum Time Period for a Batch Release: NA NA

Abnormal Releases

1.  Number of Releases 0 0

- 2. Total Activity Released NA 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 Specification
Table 4.11,2.1.2-1, Radioactive Gaseous Waste Sampling and Analysis
Program. In all cases, these LLDs were less than the levels
{Eguired by Technical Specifications. The following are typical

s.

E
E

Kr-87 4.6 £-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-138 1.2 €-07
Mn-54 2.9 E-14
Fe-59 2.8 E-14
Co-58 1.8 E-14
Co-60 3.8 E-14
Zn-65 4.4 E-14
Mo-99 3.3 E-13
Cs-134 2.4 E-14
Cs-137 2.1 E-14
Ce-141 1.5 E-14
Ce-144 7.0 E-14
I-131 4.4 E-14
[-133 2.8 E-13
Sr-89 2.0 E-15
Sr-90 3.0 E-16
H-3 2.6 E-08
Gross Alpha 5.0 E-16

o
-3




SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1990)

TABLE 2

AIRBORNE EFFLUENTS - SUMMATION OF ALL RELEASES

A. Fission and Activation Gases Unit Om:;gr 05:?::2
Total Release ci 7.91E+00 6.03E+01
Average Release Rate for Period uCi/sec 9.95€-01 7.59€+00
Parcent of Technical Specification Limit X 7.02E-03 5.35E-02
B. [lodines

Total [-131 ci 0.00E+00 0.00E+00
Average Release Rate for Period uCi/sec 0.6OE¢00 0.00E+00
Percent of Technical Specification Limit X 0.00€+00 0.00E+00
C. Particutates .
Particulates with Half-Lives > 8 Days (4] 7.31E-04 1.29€-04*
Aversge Release Rate for Period uCi/sec 9.20€-05 1.62E-05
Percent of Technical Specification Limit X 7.13E-04 1.26E-04
Gross Al'ﬂll Radicactivity ci 0.00E+00 0.00E+00
0. Tritiumm

Total Release cf 5,.72E+01 1.12E+01
Average Release Rate for Period uCi/sec 7.20E+00 1.41E+00
Percent of Technical Specification Limit % 1.47E-01 2.89E-02

*Sr-89 and Sr-90 values are estimated based on third quarter 1990 sample snalyses and fourth

quarter 1990 ventilation exhaust rates.

[
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TABLE 3

SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1990)
AIRBORNE EFFLUENTS

Continuous Mode

Continuous Hode

Nuclides Released Unit Third Quarter Fourth Quarter
A. Fission and Activation Gases
Xe-133 ci 7.91E+00 6.03E+01
Total for Period ci 7.91E+00 6.03E+01
B. lodines
1-131 ci 0.00E+00 0.00E+00
1-133 cf 0.00E+00 0.00E+00
1-135 ci 0.00E+00 0.00E+00
Total for Period ci 0.00€+00 0.00E+00
C. Particulates
cr-51 "ct 0.00E+00 0.00E+00
Mn-54 ci 2.14E-04 1.11E-04
Fe-59 ci 5.27E-05 0.00E+00
Co-58 ci 7.42E-05 0.00£+00
Co-60 ~ Cf 1.37E-04 1.77€-05
2n-65 ci 2.53€-04 0.00E+00
Sr-89 ci 0.00£+00 0.00E+00*
Sr-90 cf 0.00E+00 0.00E+00*
Cs-134 ci 0.00E+00 0.00E+00
Cs-137 ci 0.00E+00 0.00E+00
Ce-141 ci 0.00E+00 0.00€E+00
Ce-144 ci 0.00E+00 0.00E+00
Total for Period cf 7.31E-04 1.29€-04"

*Reported values are estimated based on third quarter 1990 sample analyses and
fourth quarter 1990 ventilation exhaust rates.
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Summaries of the radionuclide total curie activities, average diluted
concentrations, and percent of applicable Technical Specification limits
are included in Tables 4 and 5.

Third Fourth
Batch Releases* : Quarter Quarter
1. Number of Batch Releases: 4.80E+01 4.80E+01
2. Total Time Period for Batch Releases: ‘ 8.55E+03 6.43E403
3. Maximum Time Period for a Batch Release: 4.40E+402 2.63E+02
4. Average Time Period for a Batch Release: 1.78E+02 1.34E+02
5. Minimum Time Period for a Batch Release: 2.00E+00 1.80E+01
6. Average Stream Flow During Period of
Release of Effluent into a Flowing Stream: >8.31E403 >6.98E+03
’ (Cooling Tower
*Units of time and flow are expressed in Blowdown Flow Rate)
minutes and gallons per minute (gpm),
respectively.
2.05E+06 6.48E+06
(Susquehanna River
Flow Rate)
Abnormal Releases
1. Number of Releases: 0 0
2. Volume Released: NA NA
3. Total Activity Released: : NA NA

If a radionuciide 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 Specification
Table 4.11.1.1.1-1, Radioactive Liquid Waste Sampling and Analysis
Program. In all cases, these LLDs were less than the levels
{Eguired by Technical Specifications. The following are typical

S. . )

Radionuclide @ LLD (uCi/ml)

Mn-54 4.5 E-08
Fe-59 5.0 E-08
Co-58 2.4 E-08
Co-60 5.4 E-08
IZn-65 4.9 E-08
Mo-99 1.7 E-07
I-131 2.0 E-08
Cs-134 2.2 E-08
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

17



: SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1990)

TABLE 4

WATERBORNE EFFLUENTS - SUMMATION OF ALL RELEASES

Third Fourth
A. Fission and Activation Products Unit Quarter Quarter
1. Total Release (Not Including Tritium,
Gases, Alpha) Ci 9.96E-02 5.64E-02*
2. Average Diluted Concentration
~ During Period uCi/ml 3.,40E-07 3.14€-07
3. Percent of Applicable Linmit b4 6.91E-03 4.51E-04
B. Tritium
1. Total Release ci 1.67E+01 9.00£+00
2. Average Diluted Concentration :
During Period uCi/ml 5.70E-05 5.02E-05
3. Percent of Applicable Limit X 1.90E+00 1.67E+00
c. VDissolved and Entrained Gases
1. Total Release ci 9.33E-05 8.87E-05
2. Average Diluted Concentration uCi/ml 3.19E-10 4.95E-10
During Period
3. Percent of Applicable Limit % 7.97E-04 1.24E-03
D. Gross Alpha Radiocactivity l
1. Total Release ci 0.00E+00 0.00E+00*
E. Volume of Waste Released
(Prior to Dilution) Gallons 6.67E+05 4. 94E+05
Liters 2.52E+06 1.87E+06
F. Volume of Dilution Vater
Used During Period of Release Gallons 7.67E+07 4 ,69E+07
Liters 2.90E+08 1.78E+08
G. Volume of Dilution Vater
Used Over Entire Period Gallons 1.10E+09 9.256+08
Liters 4. 17E+09 3.50E+09

*Reported values are estimated. Monthly and quarterly sample analyses were not avaflable at the time

of report preparation.
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TABLE 5

SEMIAMMUAL EFFLUENT AMD UASTE DISPOSAL REPORT (1990)
WATERBORME EFFLUENTS

Batch Mode Batch Mode

Nuclides Released Unit Third Quarter fourth Quarter
A. Fission and Activatfon Products

Na-24 ci 0.00E+00 0.00E+00
cr-51 ci 2.96€-03 2.50E-04
Mn-54 ci 1.72E-02 4,34E-03
Fe-55 ci 6.56E-02 4 .86E-02*
Fe-59 ci 8.00E-04 1.20E-03
Co-58 ci 1.08€-03 1.13E-04
Co-60 ci 1.12E-02 1.85€-03
Zn-65 ci 6.71E-04 2.91E-05
As-76 ci 0.00E+00 0.00E+00
Sr-89 ci 0.00E+00 0.00E+00*
Sr-90 ci 0.00E+00 0.00E+00*
Ho-99 ci 0.00E+00 0.00E+00
Tc-99m ci 0.00£+00 0.00E+00
Ag-110m (] 1.03E-04 0.00E+00
1-131 ci 0.00£+00 0.00E+00
Cs-134 cf 0.00£400 0.00E+00
Cs-137 ci 0.00£+00 0.00E+00
Ce-141 ci 0.00E+00 0.00E+00
Ce-144 ci 0.00€+00 0.00E+00
Total for Period ci 9.96E-02 S.64E-02*
8. Tritium

H-3 ci 1.67E+01 9.00E+00
Total for Period ci 1.67E401 9.00E+00
C. Dissolved and Entrained Gases

Ar-41 ci 0.00£+00 4,24E-07
Kr-85a ci 0.00E+00 0.00E+00
Kr-85 ci 0.00£+00 0.00E+00
Kr-87 ci 0.00£+00 0.00E+00
Kr-88 c{ 0.00E+00 0.00£+00
Xe-133m ci 0.00E+00 0.00E+00
Xe-133 ci 2.57€-05 3.94E-05
Xe-135m 4] 0.00£+00 0.00€+00
-Xe-135 ci 6.76E-08 4 .89€-05
Total for Period (4] 9.33E-05 8.87E-05

*Reported values are estimated based on third quarter 1990 sasple analyses and fourth quarter 1990

discharge volumes.
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GALLONS PER MINUTE X 1000

FIGURE 3
SUSQUEHANNA RIVER MONTHLY AVERAGE FLOW RATES
DATA PERIOD: 1990
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GALLONS X 1000
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FIGURE 4

SUSQUEHANNA STEAM ELECTRIC STATION
MONTHLY LIQUID RADWASTE DISCHARGE TOTALS
DATA PERIOD: 1990
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TABLE 6

‘ SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
Data Period: July 1, 1990 - December 31, 1990

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

Number of Shipments  Mode of Transportation Destination

34 Truck Barnwell, SC
B.  IRRADIATED FUEL SHIPMENTS

Number of Shipments  Mode of Transportation Destination
NONE NOT APPLICABLE NOT APPLICABLE

-

¢ zz



REPORT NOTES

. A1l Activities Reported in millicuries (mCi) unless otherwise noted.

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

. No Class C waste disposed of during this report period.

. No'waste disposed of in the following Waste Streams during this report
period:

- Condensate Demineralize/Radwaste Demineralizer Solidified
using Portland Cement

- -Evaporator Concentrates Solidified using Portland Cement
- Sump Sludge

- Incinerable DAW

- Absorbed 0i1

- Liquid 0ily Waste
(Petroleum Based Materia])

- Cartridge Filters
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SOURCE OF WASTE:
TYPE OF CONTAINER:

METHOD OF PROCESS:
ISOTOPES

D S G DGR D D P D G T P T D W D G D G N G P Y T G S R D WD WP P G S P D G WD G D T W W WD G =y = =

Zn-65

TOTAL ACTIVITY (Ci)

CONTAINER VOLUME

TABLE 7

LIQUID RADWASTE FILTER MEDIA

CARBON STEEL LINER

SOLIDIFICATION - PORTLAND CEMENT

ACTIVITY (mCi)

0.00E+00
4.45E-03
3.70E+01
3.35E-03
2.61E-03
4.61E+02
5.43E+03
2.08E+03
0.00E+00
0.00E+00
1.07E+05
1.16E+03
1.56E+01
<1.49E-0l1
0.00E+00
1.18E+04
8 .54E+01
8.00E~-03
4.27E-03
2.61E+00
2.77E+01
0.00E+00
0.00E+00
<1.77E-01
1.17E+03
128.913

355.800 £t3°
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10.075 m3






TABLE-8

SOURCE OF WASTE: CONDENSATE DEMINERALIZER/
RADWASTE DEMINERALIZER
TYPE OF CONTAINER: HIC
METHOD OF PROCESS: DEWATERED
ISOTOPES ACTIVITY (mCi) ¥ OF TOTAL
Ag=110m 0.00E+00 0.00%
Am=-241 9.21E-02 0.00%
C-14 7.48E+02 1.06%
Cm-242 3.52E=-02 0.00%
Cm=-244 2.59E-02 0.00%
Co-58 9.33E+02 1.32%
Co-60 2.30E+04 32.51%
Cr=-51 2.07E+01 0.03%
Cs=-134 1.48E+02 0.21%
Cs=137 3.24E+02 0.46%
Fe=-55 3.18E+04 44.95%
Fe-59 5S.00E+01 0.07%
H-=3 2.92E+0Q2 0.41%
I-129 - ' <8.86E+00 0.01%
I-131 4.36E+01 0.06%
Mn-54 1.24E+04 17.51%
Ni-63 4.71E+0Q2 0.67%
Pu-238 1.64E-01 0.00%
Pu-239 . 6.14E-02 0.00%
Pu=-241 1.83E+01 0.03%
Sb-124 0.00E+00 0.00%
Sr-89 0.00E+00 0.00%
Sr-90 3.62E+00 0.01%
Tc=-99 <8.94E+00 0.01%
Zn=65 4.84E+02 0.69%
TOTAL ACTIVITY (Ci) 70.640 100.00%
CONTAINER VOLUME 4863.700 ft3 137.727 m3
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SOURCE OF WASTE:
TYPE OF CONTAINER:

TABLE 9

CONDENSATE DEMINERALIZER/

RADWASTE DEMINERALIZER
CARBON STEEL LINER

METHOD OF PROCESS: DEWATERED

ISOTOPES ACTIVITY (mCi) % OF TOTAL
Ag-110m 0.00E+00 0.00%
Am=-241 8.57E-03 0.00%
C-14 9.84E+01 1.25%
Cm-242 3.23E-03 0.00%
Cm=-244 5.62E~04 0.00%
Co~58 1.35E+02 1.71%
Co~60 2.61E+03 33.17%
Cr-51 5.86E+01 0.74%
Cs-134 5.59E+01 0.71%
Cs-137 5.88E+01 0.75%
Fe-~55 -3.05E+03 38.77%
Fe-59 9.74E+00 0.12%
H=3 3.04E+01 0.39%
I-129 <1 02E+00 0.01%
I-131 0.00E+00 0.00%
Mn-54 1.37E+03 17.40%
Ni-63 5.52E+01 0.70%
Pu-238 1.32E-02 0.00%
Pu-239 3.90E-03 0.00%
Pu-241 1.04E+00 0.01%
Sb-124 0.00E+00 0.00%
Sr-89 0.00E+00 0.00%
Tc=-99 < 1.43E+00 0.02%
Zn-65 3.35E+02 4.25%
TOTAL ACTIVITY 7.880 100.00%
CONTAINER VOLUME 709.200 f£t3 20.083 m3
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SOURCE OF WASTE:
TYPE OF CONTAINER:

METHOD OF PROCESS:
ISOTOPES

Ag-110m
Am=-241
C-14
Cm=-242
Cm~-244
Co-58
Co-60
Cr-51
Cs=-134
Cs=-137
Fe-=55
Fe~-59
H=-3
I-129
I-131
Mn-54
Ni-63
Pu-238
Pu-=239
Pu-241
Sb-=124
Sr-89
Sr-90
T¢c=-99
Zn=-65
TOTAL ACTIVITY (Ci)
CONTAINER VOLUME

TABLE 10

ULTRASONIC RESIN CLEANING WASTE

HIC

DEWATERED
ACTIVITY (mCi)

0.00E+00
9.03E-03
2.90E+01
1.75E-03
1.39E-03
1.66E+02

6.00E+03"

1.79E+02
0.00E+00
0.00E+00
1.27E+05
3.56E+02
1.62E+01

<1.26E-01

0.00E+00
8.65E+03
1.99E+02
3.69E-03
3.94E-03
8.76E-~01

0.00E+00 -

0.00E+00
0.00E+00

<2.38E-01

5.11E+02
143.554

374.100 f£t3
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SOURCE OF WASTE:
TYPE OF CONTAINER:

METHOD OF PROCESS:
ISOTOPES

TABLE 11

COMPACTED DAW

/
ACTIVITY (mCi)

STRONG TIGHT CONTAINER

% OF TOTAL

- S ap S W S G TR W R WS R A D G D D . D G G T WD WD G P WP S I D W GO WD G NN D D R S G D D ED WD Gy = S

Zn=-65

TOTAL ACTIVITY (Ci)

CONTAINER VOLUME

0.00E+Q0
3.88E-06
9.45E-02
1.10E-04

2.85E-05

1.08E+01
1,98E+02
2.40E+01
0.00E+00
5.41E-03
2.00E+03
3.31E+01
1.51E-01

<3.43E-01

0.00E+00
1.92E+02
3.82E+00
1.10E-04
5.59E=05
4.53E=01
0.00E+00
1.10E-02
0.00B+00

<9.78E-01

3.83E+01
2.506

2329.500 £t3

28
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SOURCE OF WASTE:
TYPE OF CONTAINER:

METHOD OF PROCESS:
ISOTOPES .

TABLE 12

NON-COMPACTABLE DAW

STRONG TIGHT CONTAINER

N/A

ACTIVITY (mCi)

$ OF TOTAL

Pu-239

Pu=-241

Sb=124

Sr-89

Sr-90

Tc-99

Zn-65

TOTAL ACTIVITY
CONTAINER VOLUME

(ci)

0.00E+00
0.00E+00
5.45E~02
0.00E+00
0.00E+00
1.99E+00
8.36E+01
0.00E+00
0.00E+00
0.00E+00
9.94E+02
5.99E+00
5.04E~01
<1.68E+00
0.00E+00
9.41E+01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
<2.03E+00
1.37E+01
1.197

718.790 f£t3

29

20.354 m3
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TABLE 13

SOURCE OF WASTE: RWCU FILTER MEDIA
TYPE OF CONTAINER: HIC
METHOD OF PROCESS: DEWATERED
ISOTOPES ACTIVITY (mCi)
Ag-11i0m - 0.00E+00
Am=-241 3.55E=02
Cc-14 2.10E+00
Cm=-242 1.60E=02
Cm=-244 1.44E-02
Co-58 4.40E+03
Co-60 2.57E+05
Cr-51 2.62E+03
Cs-134 ' 0.00E+00
Cs-137 0.00E+00
Fe=55 1.71E+06
Fe-59 0.00E+00
H=-3 2.52E+00
I-129 <7.99E~02
I-131 0.00E+00
Mn-54 3.17E+05
Ni-63 '8,20E+03
Pu-238 3.12E-02
Pu-239 1.07E-02
Pu-241 1.83E+01
Sb-124 0.00E+00
Sr-89 - 0.00E+00
Sr-90 0.00E+00
. Tc=99 <5.58E=02
Zn-65 3.74E+04
TOTAL ACTIVITY (Ci) 2333.425

CONTAINER VOLUME 73.400 £t3
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TABLE 14
SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
ESTIMATED TOTAL ERRORS ASSOCIATED WITH EFFLUENT MEASUREMENTS
Data Period: July 1, 1990 - December 31, 1990

Measurement

. Airborne Effluents

a.
b.
c.

d.

Fission and Activation Gases
I-131
Particulates

Tritium

. Waterborne Effluents

a.
b.

c.

a.

Fission and Activation Products
Tritium

Qisso]ved and Entrained Gases

. Gross Alpha Activity

. Volume of Waste Released

(Prior to Dilution)

. Volume of Dilution Water Used

During Period

. Solid Wastes

Liquid Radwaste Filter Media
(Solidified - Carbon Steel Liner)

(Dewatered - HIC)

(Dewatered - Carbon Steel Liner)

. Ultrasonic Resin Cleaning Waste

(Dewatered - HIC)

. RWCU Filter Media

(Dewatered - HIC)

. Compacted DAW

(Strong Tight Container)

. Non-Compacted DAW

(Strong Tight-Container)
31

Estimated Total Error

15.9 %
13.3 %
15.8 %

0%
3%
4%
0%

&~ O W um

(3]

0%

15.0 %

15.1 %

. Condensate Demineralizer/Radwaste Demineralizer

15.1 %

. Condensate Demineralizer/Radwaste Demineralizer

15.1 %

15.1 %

15.1 %

25.0 %
25.0 %



TABLE 15

SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
DATA NOT REPORTED IN PREVIOUS SEMIANNUAL REPORT

A1l data needed for preparation of the previous report were
received in time for incorporation into the tables. No

estimated values were used in the January - June 1990 report.
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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 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
10-meter and 60-meter 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 measured at both levels. Dewpoint
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. It is a
10-meter tower providing alternate measurements of wind speed, wind
direction, and sigma theta. -

SSES meteorological data is transmitted to the plant control room,
Technical Support Center, and Emergency Operations Facility for
emergency response availability. The data is also-transmitted via
telephone line data-1ink to the PP&L corporate computer in
Allentown. On the corporate computer, the data is available for
pr:?ar:tion of summary reports, wind rose plots, and dispersion
estimates.

Dispersion modeling for effluents from normal operation of SSES is
done using ADSSES, a straight-line sector averaged Gaussian plume
model designed to estimate average relative concentrations. The
model was developed in accordance with Regulatory Guide 1.111. Wind
directions for calm periods are distributed in accordance with the
d{rectiona] distribution by stability class of the lowest wind speed
class. '

ADSSES uses terrain correction factors to account for the temporal
and spatial variations in the airflow in the region, since a
straight-line trajectory model assumes that a constant mean wind
transports and diffuses effluents (in the wind direction at the
release point) within the entire region of interest. The SSES
terrain correction factors presented on the seventh page of Table 18
were determined as the ratio between puff-advection dispersion
estimates and straight-line dispersion estimates based on 1973-1976
meteorological data. The terrain correction factors are multiplied
by the intermediate results of the straight-line model to
approximate puff-advection model results.
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TABLE 16

SEMIANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

METEOROLOGICAL DATA AVAILABILITY
Data Period: 1990

Percent of Valid

aramet . Hours During Period

Wind Speed

a. All Sensors Combined

b. 10-meter Sensors

c. 60-meter Sensor

Wind Direction

a. All Sensors Combined

b. 10-meter Sensors.

c. 60-meter Sensor

Indicator of Atmospheric Stability

a. Temperature Differential or Sigma Theta
b. Temperature Differential

c. Sigma Theta

Percent of hours for which valid 10m Wind
diFrerential wers neariabler o e NS
Percent of hours for which valid 60m Wind

Speed, 60m Wind Direction, and temperature
differential were available.
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FIGURE 5
‘ SSES WIND ROSE: 10-METER SENSORS

SUSQUEHANNA

STEAN CLECTRIC STATION

WIND ROSE

0ATA PERIOD: 01701790 - 12/31/90
TOKER: ON-SITE (P}
ELEVATION: 101

" WIND SPEED XEY
7.610.0 n/sSEC

S.1- 7.5 n/SEC

3.1+ 5.0 n/SEC

1.6~ 3.0 H/SEC

0.0- 1.5 n/sEC
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FIGURE 6

SSES WIND ROSE: 60-METER SENSORS

102
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SUSQUEHANNA

STEAN ELECTIRIC STATION

WIND ROSE

OATA PERTO0: 01/01/90 - 12731490
TONER: ON-SITE (P)
ELEVATION:  gon

ENE
4.87

3.47

£se WINO SPEED KEY

2.3% 10.1-  n/see

7.6-10.0 N/SEC
S.1- 7.5 n/sec
3.1- 5.0 n/seC

1.6~ 3.0 H/SEC

0.0- 1.5 n/sec



FIGURE 7
Susquehanna Steam Electric Station

| SSES PASQUILL STABILITY CLASS PREVALENCES
‘ Data Period: 1990 .

Based on Joint Wind Frequency Distributions at 10 Meters
(8578 Hourly Values)

g%GHTLY UNSTABLE

NEUTRAL . 3.6%

30.7% ) MODERATELY UNSTABLE -
219 '
2.6%

‘ f VERY UNSTABLE

- 292
3.4%

VERY STABLE
- 815

SUGHTLY STABLE 72%
2579
30.1%

MODERATELY STABLE
" 1158 .
13.5%

¢ .



2.

HEAN
SPEED

RUNDATE :

PAGE 1 OF 1t

TOTAL

TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
NUMBER OF OCCURRENCES
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0

PERCENT OCCURRENCES ALL CLASSES

HEAN
SPEED

HIND SPEED CATEGORIES (HETERS PER SECONO) '

0.0-1.5

HIND

TOTAL

>10.0

3.0-5.0 5.0-7.5 7.5-10.0

1.5-3.0

SECTOR

4.26
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5.11
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TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

H 2/

RUNOATE

SUSQUEHANNA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

(YY/M/00/HH): 90/01/01/01 - 90/12/31/24%

DATA PERIOD

»

NUMBER OF OCCURRENCES

PERCENT OCCURRENCES THIS CLASS

PERCENT OCCURRENCES ALL CLASSES

0K
30
0

PASQUILL B

DATA SOURCE: ON-SITE (P}

HIND SENSOR HEIGHT: 60M

STABILITY CLASS:

MEAN

WINO SPEED CATEGORIES (METERS PER SECOND)

1.5-3.0

NIND

SECTOR

TOTAL SPEED

>10.0

5.0-7.5 7.5-10.0

3.0-5.0

0.0-1.5
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MEAN
SPEED

PAGE 12 OF 18
RUNDATE :

TOTAL

TABLE 17

NMABER OF OCCURRENCES

PERCENT OCCURRENCES THIS CLASS

PERCENT OCCURRENCES ALL CLASSES
>10.0

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
7.5-10.0

20X
oK
bi2%

KEY
HIND SPEED CATEGORIES (METERS PER SECONO)

5.0-7.5

3.0-5.0

SUSQUEHANNA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS

JOINT HINO FREQUENCY DISTRIBUTION BY STABILITY CLASS

OATA PERIOCD

90/01/01/01 - 90/12/31/24

PASQUILL C

1.5-3.0

60M

(YYN/0D/HH ) :

DATA SOURCE: ON-SITE (P)
0.0-1.5

NIND SENSOR HEIGHT:

STABILITY CLASS:

NIND

SECTOR
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TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

2

RUNDATE:

SUSQUEHANNA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS

JOINT MINO FREQUENCY DISTRIBUTION BY STABILITY CLASS

OATA PERIOO

90/01/01/01 - 90/12/31/24

PASQUILL D

(YY/?/00/HK )

PERCENT OCCURRENCES THIS CLASS
PERCENT OCCURRENCES ALL CLASSES

NABER OF OCCURRENCES

XK
0
b

KEY

DATA SOURCE: ON-SITE (P)

HIND SENSOR HEIGHT: 60M

STABILITY CLASS:

WIND SPEED CATEGORIES (METERS PER SECONO) HEAN
3.0-5.0 5.0-7.5 7.5-10,0 >10.0 TOTAL SPEED

1.5-3.0

0.0-1.5
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HEAN
SPEED

RUNDATE :
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TOTAL

PERCENT OCCURRENCES ALL CLASSES
>10.0

TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
7.5~10.0

XX NMBER OF OCCURRENCES
XX PERCENT OCCURRENCES THIS CLASS

0K
HIND SPEED CATECORIES (METERS PER SECOND)

1.5-3.0

KEY

5.0-7.5

SUSQUEHANNA STEAM ELECTRIC STATION METECROLOGICAL REPORTS
3.0-5.0

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

DATA PERIOD

PASQUILL E

(YYN/DD/HH) s 90/01/01/0) - 90/12/31/24

0.0-1.5

DATA SOQURCE: OM-SITE (P}
NIND SENSOR HEIGHT: 60M

STABILITY CLASS:

HINO

SECTOR

2.45

2.17
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MEAN
SPEED

RUNOATE :

PAGE 15 OF 1
TOTAL

>10.0

PERCENT OCCURRENCES THIS CLASS
PERCENT OCCURRENCES ALL CLASSES

NMAMBER OF OCCURRENCES

TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
7.5-10.0

X
KX
0K

KEY

5.0-7.5

SUSQUEHANMA STEAM ELECTRIC STATION METEOROLOGICAL REPORYS
3.0-5.0

JOINT WINO FREQUENCY DISTRIBUTION BY STABILITY CLASS

OATA PERIOCO

HIND SPEED CATEGORIES (METERS PER SECOND)

1.5-3.0

{YYH#1/00/HH): 90/01/01/01 ~ 90/12/31/24
PASQUILL F

0.0-1.5

HIND SENSOR HEIGHT: 60M

DATA SOURCE: ON-SITE (P)

STABILITY CLASS:

HIND
SECTOR

1.99
1.67
1.39
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2.21
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SPEED

RUNDATE :
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TOTAL

TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
MMBER OF OCCURRENCES
PERCENT OCCURRENCES THIS CLASS
PERCENT OCCURRENCES ALL CLASSES
7.5-10.0 >10.0

KX
0
XX

KEY
HWINO SPEED CATEGORIES (METERS PER SECOND)

5.0-7.5

3.0-5.0

SUSQUEHANNA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS

JOINT HINO FREQUENCY DISTRIBUTION 8Y STABILITY CLASS

DATA PERICOD

90/01/01/01 - 90/12/31/2%

PASQUILL ©

DATA SOURCE: ON-SITE (P)
1.5-3.0

60M

(YYN4/00/7HH )2

0,0-1.5

WIND SENSOR HEIGHT:

STABILITY CLASS:

HINO

SECTOR
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' TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY. CLASS

SUSQUEHANNA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS RUNOATE: &/
JOINT HIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
DATA PERIOD (YY/MM/DO/HH)}: 90/01/01/01 - 90/12/31/2%

ALL CLASSES ' KEY XXX MNMBER OF OCCURRENCES
OATA SOURCE: OM-SITE (P) KX PERCENT OCCURRENCES THIS CLASS
HIND SENSOR HEIGHT: 60M XXX PERCENT OCCURRENCES ALL CLASSES
HIND HIND SPEED CATEGORIES (METERS PER SECOND) HEAN
SECTOR 0.0-1.5 1.5-3.0 3.0-5.0 5.0-7.5 7.5-10.0 >10.0 TOTAL SPEED
NNE 151 679 232 * 102 5 0 1169 2.7
1.78 7.99 2.73 1.20 0.06 0.00 13.76
1.78 7.99 2.73 1.20 0.06 0.00 13.76
NE 233 396 164 30 - 0 Q 823 2.27
2.74 4.66 1.93 0.35 0.00 0.00 9.69
2.74 * 9.66 1.93 0.35 0.00 0.00 9.69
ENE 180 166 52 13 0 0 411 1.99
2.12 1.9 0.61 0.15 0.00 0.00 . 4.5
2.12 1.95% 0.61 0.18 0.00 0.00 4,84
E 122 106 50 11 Q9 0 239 2.11
1.44 1.28 0.59 0.13 .00 0.00 3.40
1.4 1.28 a.59 0.13 0.00 0.00 3.40
ESE 78 57 40 16 3 0 19% 2.53
0.92 0.67 0.47 0.19 0.06 0.00 2.20
0.92 0.67 0.47 0.19 0.04 0.00 2.28
SE 77 66 50 13 4 8 218 z.83
0.91 0.78 0.59 0.15 0.05 0.09 2.57
0.91 c.78 0.59 0.1%5 0.03 0.09 2.57
SSE 7% 106 3 18 5 1 277 2.72
0.87 1.25 0.86 0.21 0.06 0.0 3.26
0.87 1.25 0.86 . 0.21 0.06 0.01 3.26
S 76 129 118 88 23 9 443 3.74
0.89 1.52 1.39 1.04 0.27 0.11 5.22
0.89 1.52 1.39 1.04 0.27 0.11 5.22
SSH 63 242 238 186 a1 1 771 3.93
0.7% 2.885 2.80 2.1 0.48 0.01 - 9.08
0.74 2.88 2.80 2.19 0.48 0.0 9.08
SH 45 - 316 458 232 15 3 1069 3.84
0.53 3.72 5.39 2.73 .18 0.04 12.59
0.53 3.72 5.3 2.73 0.18 0.0 12.59
NSH 28 127 320 407 126 16 1021 5.21
0.29 1.50 3.77 4.79 1.48 0.19 12.02
0.29 1.50 3.77 4.79 1.48 0.19 12.02
H 12 45 118 154 57 e 390 5.29
0.14 .53 1.3 1.81 0.67 0.0% 4.59
0.1¢ 0.53 1.39 1.81 0.67 0.05 59
b, ] 15 (3 108 104 14 0 279 4.57
0.18 0.48 1.2¢ 1.22 0.16 0.00 3.28
0.18 0.48 1.2¢ 1.22 0.16 0.00 3.28
N 2% 47 173 97 8 0 349 4.22
0.28 0.55 2.04 1.14 0.09 0.00 %.11
0.28 0.55 2.0 1.14 0.09 0.00 %.11
N 20 33 183 116 7 - 0 329 4.4
0.24 0.39 1.80 1.37 0.08 0.00 3.87
0.24 0.39 1.80 1.37 0.08 0.00 3.87
N 70 176 156 58 2 Q 462 3.03
0.82 2.07 1.04 0.68 0.02 0.00 5.4%
. 2.82 2.07 1.0¢ 0.68 0.02 .00 5.4%
© CALM 0 : o CALM
0.00 ¢.00
0.00 0.00
TOTAL 1265 2732 2500 164S 310 42 84% 3.54
14.89 32.16 29.43 19.37 3.65 0.649 100.00
14.89 32.16 29.43 19,37 3.65 0.49 100.00






2/04

HEAN

SPEED

PAGE 18 OF 18
R=LNDA‘I’E H

TOTAL

TABLE 17
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
NRBER OF OCCURRENCES
PERCENT OCCURRENCES THIS CLASS
PERCENT OCCURRENCES ALL HINOS
7.5-10.0 >10.0

o

NINO SPEED CATECORIES (METERS PER SECOND)

X0
0K

KEY

5.0-7.5

SUSQUEHANMA STEAM ELECTRIC STATION METEOROLOGICAL REPORTS
3.0-5.0

JOINT WIND FREQUENCY DISTRIBUTION FOR ALL KINDS
90/01/01/01 - 90/12/31/2%

1.5-3.0

(YY/M/BD/7HH )

ALL NINOS
0.0-1.5

HIND SENSOR HEIGHT: 6¢OM

DATA SOURCE: ON-SITE (P)

OATA PERIOO

HIND
SECTOR
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TIOH) LUZERHE COUITY, PA

& LIGHT COMPANY3 ALLENTOHN, PA

%% RADIOLOGICAL EFFLUENT DISPERSION PROGRAM ADSSES (CHDAP1O)

SUSQUEHANNA STEAM ELECTRIC STA

PENNSYLVANIA POIER

ADSSES DEVELOPED BY MODIFICATION OF D2H PROGRAN ANOIFF
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NTRATION ANALYSIS
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AVERAGE HETEOROLOGICAL RELATIVE CONCE
DATE 02-FEB-91

DATA PERIOD : 01/01/90 TO 12/31/90
FIXED AND SPECIAL DISTANCES DISPERSION ANALYSIS

FOR CALENDAR YEAR 1990
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ENTRY 2 DEPLETED RELATIVE CONCENIRATION (S/Mxx3)

ENTRY & DEC+DPL X0Q 1S/Hux3) - HALF LIFE 2.26 DAYS

ENTRY 4 DECAYED X0Q (S/Mxu3) - HALF LIFE 2.26 DAYS
ENIRY 8 - DISTANCE IN HETERS

CALHS LOWER LEVEL -

160
KEY: ENTRY 1 RELATIVE CONCENTRATION - X0Q (S/Hxx3)

TOTAL INV 0BS -
ENTRY 5 DECAYED XDQ (S/Han3) - HALF LIFE 8.00 DAYS

ENTRY 3 RELATIVE DEPOSITION RATE (1/M¥x2)

TOTAL-0BS - 8760

PAGE 2 OF 8

ENTRY 7 DEC+DPL XOQ (S/Mxx3) - HALF LIFE 8.00 DAYS



®% RADIOLOGICAL EFFLUENT DISPERSION PROGRAM ADSSES (CNDAPLO)
1, ] 114]

SUSQUEHANNA STEAH ELECTRIC STYATION) LUZERNE COUNTY, PA
PEHNSYLVANIA POHER & LIGHT COMPANY) ALLENTOWN, PA

ADSSES DEVELOPED BY MODIFICATION OF D&M PROGRAM ANOIFF
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ENTRY 2 DEPLEYED RELATIVE CONCEHTRATION (S/tixn3)

ENTRY 4 DECAYED X0Q (S/Mxx3) - HALF LIFE 2.26 DAYS

CALMS LOHER LEVEL -

ENTRATION - X0Q (S/Mxx3)

160
ENTRY 3 RELATIVE DEPOSITION RATE (1/1xn2)

TOTAL INV 0BS5S ~

KEY: ENTRY 1 RELATIVE CONC

TOTAL OBS - 8760

PAGE 3 OF ¢

ENTRY 6 DEC+DPL XO0Q (S/Mxx3) - HALF LIFE 2.26 DAYS

ENTRY 8 - DISTANCE IN METERS

.00 DAYS

ENTRY 7 DEC+DPL XOQ (S/M¥x3) - HALF LIFE 8.00 DAYS

NTIRY 5 DECAYED XOQ (S/Mxn3) - HALF LIFE 8

E
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SUSQUEHANNA STEAM ELECTRIC STATION) LUZERNE COUiTY, PA
PERISYLVANIA POHER & LIGHT COMPANYs ALLENTOHN, PA

ADSSES DEVELOPED BY MODIFICATION OF DRM PROGRAM ANDXFF
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DATA PERIOD : 01/01/90 TO 12/31/90
FIXED AND SPECIAL DISTANCES OISPERSION AMNALYSIS

FOR CALENDAR YEAR 1990

NE

06 4.0E-06
06 4.0E-06
1126.

.1E-06 5.1E-06 3.9E-06 3.6E-06

5.0E-06 4.1€-06 1.8£-06 1.1E-06 9.7E-07 1.1€-06 1.8E-06 2.1E-06 4.5E-06 7.4E-06 1.9E-05 1.0E-05 6.1E-06 5.1E-06 3.;%506 3.6E-06
6.

4E
4E

.2E-08 1.1E-08 1.3E-08
1126.

.7E-06 4.4E-06 4.0E-06
.1E-06 4.0E-06 3.6E-06

JIE-06 4.
5.7€-06 4.
1126. 1126. 1126.

1126.

1126.

oopa.

41556

1126. 1226, 2126. 1126. 1226.

1126.

0.8 MILES (1.287 KH)

Q0QO000 ‘o
AL
aA AR
TE NS I

DD DD 0D .
000000 0Y
.:-L&— [ R
ASRang e
wnnNnnn

3.4E-06
1287.

0
0
0
0
Q
-06 3.2E-06 3.0E-06

.6E-06 3.3E-06 3.0E~06
1287.

1287.

VDN DVDOD o
OOOWOWQM
E:::Wuﬁcﬁo.
Ca ] ~ M-

« 4 s s a2 s

VY NPT IET

1287.

1207,

333838383
Lt et 1@
SRyEENIED
LL&LLLL

b33 4 L
On:uo 25

7uinnxx1

1207.

7
9
7
7
1287.

1287. 1287.

4E-06 3.7€-06 1.8E-06 1.0E-06 9.4E-O
1207.

6E-08 2.1E-03 1.3E-08 7.2E-09 6.0E-0

1207.

3.9£-06 3.3E-06 1.6E-06 9.2E-07 8.3E-07 9.4E-O
0.9 MILES (1.448 KM)

.4QE-06 3.7E-06 1.8E-06 1.0E-06 9.4E-07
.9E-06 3.3E-06 1.6E-06 9.2E-07 8.3E-0
3.9E-06 3.3E-06 1.6E-06 9.2E-07 8.3E-07

4.4E-06 3.7E-06 1.8E-0b 1.0E-06 9.4E-O0

4
3
1
Py

N
o

TABLE 18

AVERAGE ANNUAL RELATIVE CONCENTRATIONS
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ENTRY 5 DECAYED X0Q (S/tux3) — HALF LIFE 8.00 DAYS
ENTRY 7 DEC+DPL XOQ (S/M#u3) - HALF LIFE 8.00 DAYS



3 ALLENTOMN, PA

n% RADIOLOGICAL EFFLUENT DISPERSION PROGRAM ADSSES (CNDAP1O)

SUSQUEHANNA STEAM ELECTRIC STATIONM) LUZERNE COUNTY, PA

PENNSYLVANIA POHER & LIGHT COHPANY

ADSSES DEVELOPED BY MODIFICATION OF D&Mt PROGRAM ANDIFF
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AVERAGE HETEOROGLOGICAL RELATIVE CONCENTRATION ANALYSIS
DATE 02-FEB-91

DATA PERIOD : 01/01/90 TO 12/31/90
FIXED AND SPECIAL DISTANCES DISPERSION ANALYSIS

FOR CALENDAR YEAR 1990
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ENTRY 2 DEPLETED RELATIVE CONCENTRATION (S/Mxx3)

ENTRY & DECAYED XOQ (S/Mwx3) - HALF LIFE 2.26 DAYVS

CALMS LOWER LEVEL -

160
TRATION - XOQ (S/Hxx3)

TOTAL INV 08S -

ENTRY 3 RELATIVE DEPOSITION RATE (1/Mxx2)
ENTRY 5 DECAYED XOQ (S/M%x3) - HALF LIFE 8.00 DAYS
ENTRY 7 DEC¢DPL XDQ (S/Hxx3) - HALF LIFE 8.00 DAYS

KEY: ENTRY 1 RELATIVE CONCEN

TOTAL 085S - 8760

PAGE 5 OF 8

26 DAYS

ENTRY 6 DEC+DPL X0Q (S/Hwn3) - HALF LIFE 2
ENTRY 8 ~ DISTANCE IN METERS
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AVERAGE MTEOROLOGICAL RELATIVE CONCENTRATION ANALYSIS
DATA PERIOD : 01/01/9C 10 '12/31/90

FIKED AND SPECIAL DISTANCES DISPERSION ANALYSIS %% RADIOLOGICAL EFFLUENY DISPERSION PROGRAM ADSSES (CNDAP10)
FOR CALENDAR YEAR 1990 SUSQUEHANNA STEAM ELECTRIC STATIONs; LUZERNE COUNTY, PA
PENNSYLVANIA POMER & LIGHY CWANY) ALLENTOrN, PA .
DATE 02-FEB-91 ADSSES DEVELOPED BY MODIFICATION OF D4 PROGRAM ANDIFF

AFFECTED SECTORS
NE NE ENE E ESE SE SSE S SSH SH HSH " 4] N 1)) N
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ENTRATION -~ X0Q (S/Mx#3) ENTRY 2 DEPLETED RELATIVE CONCENTRATION (S/M%x%3)
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ENTRY 7 DEC+DPL XOQ (S/Hun3) - HALF LIFE 8.00 DAYS ENTRY 8 -~ DISTANCE IN METERS
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RECIRCULATION/TERRAIN CORRECTION FACTORS

\ TABLE 18

AVERAGE ANNUAL RELATIVE CONCENTRATIONS
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TABLE 18
AVERAGE ANNUAL RELATIVE CONCENTRATIONS

»

HEIGHT OF VERTICAL MIXING LAYER = 1050.0 METERS
HEIGHT OF CONTAINMENT STRUCTURE = 60.4 METERS
THRESHOLD OF ANEMOMETER 3 0.22 MPS

HET DATA FILE USED - DIFF%0

HEAQER FILES USED - FIXED » FLUID
OUTPUT FILES USED - APPOL s APPO2

THERE NERE 5 SPECIAL RECEPTOR RINGS INCLUDED IN THIS RUN.

USER-SPECIFIED RECIRCULATION/TERRAIN CORRECTION FACTORS WERE
APPLIED TO THE MODEL CALCULATIONS.

DEPLETION HAS APPLIED TO THE MODEL CALCULATIONS.

DEPOSITION HAS CALCULATED.
ALL QUTPUT DATA MERE MRITTEN TO THE GASPAR FORMAT FILE.

»

64



SECTION 4
DOSE MEASUREMENTS AND ASSESSMENTS
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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 Specifications.

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
monthly averaged river flow dilution factors resulted in estimated doses
to individuals at levels below 10 CFR 20 and 10 CFR 50, Appendix I limits.
Direct radiation resulting from plant operation, as measured by
environmental thermoluminescent dosimeters located around the plant, did
not contribute any measurable dose to members of the public for the
reporting period. Since there are no other fuel cycle sources within 8 km
of SSES, 40 CFR 190 limits were not exceeded.

Summaries of maximum individual doses resulting from airborne and
waterborne radioactive effluent releases are given in Table 19.
Meteorological data from Section 3 were used to calculate the dose from
airborne effluents.

Technical Specification 6.9.1.11 requires assessment of radiation doses
from radioactive airborne and waterborne effluent to members of the public
within the site boundary. There are no significant éxposure 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 onsite doses
resulting from airborne effluents are presented in Tables 20 through 23.
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SUMMARY OF MAXIMUM INDIVIDUAL OFFSITE DOSES
AND DOSE COMMITMENTS TO MEMBERS OF THE PUBLIC

TABLE 19

DATA PERIOD: 1/1/90 TO 12/31/90

ESTIMATED LOCATION PERCENT APPENDIX 1
APPLICABLE DOSEt AGE DIST AFFECTED OF LIKIT
EFFLUENT ORGAN (MREM) GROUP | (MILES) SECTOR LIHIT (MREM)
L1Quld TOTAL BOOY 4.37E-04 CHILD | DANVILLE, PA 7.28E-03 3
LIQuUID GI-LLI 5.72E-04 ADULT | DAKVILLE, PA 2.86E-03 10
AIR DOSE 1.05€-02 N/A 0.70 L) 5.25e-02 10
NOBLE GAS (GAMMA MRAD)
NOBLE GAS AIR DOSE 3.12e-02 N/A 0.70 L] 7.80€E-02 20
(BETA-MRAD)
NOBLE GAS JOTAL BOOY 6.11E-03 N/A 0.70 6.11E-02 5
NOBLE GAS SKIN 1.72E-02 N/A 0.70 5.73E-02 15
ICOINE AND T8*, GI, LI, 1.50E-01 CHILD | 1.20 WS 5.00E-01 15
PARTICULATES | KI, LN, TH

1OCFR56; Appendix 1 limits are in terms of mrad or mrem/reactor-year
*(TB) TOTAL BOOY, (GI) GI-LLI, (BO) BONE, (LI) LIVER, (XI) KIDNEY, (TH)

tEstimated dose is based on a site total activity release.
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DOSES T0 MEMBERS OF THE PUBLIC WITHIN THE SITE BOUNDARY

SSES Technical Specification 6.9.1.11 requires that the Semiannual
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 four areas which
are open to members of the public (See Figure 8):

o The Susquehanna Riverlands Recreation Area/
Energy Information Center
o Residences in the Southeast, West and West-Southwest Sectors-

In the area comprising the Riverlands recreation area, which
surrounds the Energy Information Center, four pathways of radiation
exposure can be identified; plume, ground, inhalation, and direct
radiation. 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. In
order to facilitate dose calculations, it is assumed that each
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
Tocation 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. Taking
into account the estimated 100,000 person-hours of occupancy, the
collective (man-rem) doses shown in Table 20 are calculated.

Doses at the residence at 0.4 mile SE are representative of the
residential area in the southeast sector within the site boundary.
The exposure pathways present in the residential area at 0.4 mile SE
are plume, ground, vegetation, inhalation and direct radiation. The
calculated doses for this location are shown in Table 21.

Exposure pathways present at the residence at 0.8 mile W are plume,
ground, inhalation and direct radiation. The calculated doses for
this location are shown in Table 22.

"Exposure pathways present at the residence at 1.20 miles WSH are

plume, ground, vegetation, inhalation, and direct radiation. The
calculated doses for this location are shown in Table 23.
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FIGURE 8

AREAS WITHIN THE SSES SITE BOUNDARY
OPEN TO MEMBERS OF THE PUBLIC

R

Susquehanna

Riveriands
RECALATION AREA

n's

Residencs

“d

Q0

Stee Souadary :
Reasideatial

Azea

-

- == -

S~

NN

WD

5

W\

Q\

Sy




TABLE 20

CALCULATED COLLECTIVE DOSES TO MEMBERS OF THE PUBLIC WITHIN THE
RIVERLANDS/INFORMATION CENTER COMPLEX -
Data Period: 1/1/90 - 12/31/90

LOCATION ESTIMATED | COLLECTIVE
APPLICABLE AGE DIST AFFECTED DOSE RATE DOSE
EFFLUENT PATHWAY ORGAN GROUP | (M) _ SECTOR (MREM/HR) (MAN-REM)
ROBLE GAS PLUME TOTAL BOOY N/A 0.70 NE 2.42E-07 2.42E-05
NOBLE GAS PLUME SKIN N/A 0.70 NE 6.82E-07 6.82E-05
[OOINE AND GO*, IN SKIN TEEN 0.70 KE 2.34E-06 2.34E-04
PARTICULATES

*(PL) Plume, (GD) Ground, (VT) Vegatation, (IN) Inhalation
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CALCULATED DOSES FOR THE RESIDENTIAL AREA IN THE
SOUTHEAST SECTOR WITHIN THE SSES SITE BOUNDARY
Data Period: 1/1/90 - 12/31/90

TABLE 21

ESTIMATED LOCATION PERCENT APPENDIX I
APPLICABLE DOSE AGE DIST  AFFECTED OF LIMIT
EFFLUENT ORGAN (HREM) GROUP | (MILES) SECTOR LIMIT (MREM)
NOBLE GAS AIR DOSE 2.10E-03 N/A 0.40 SE 1.05€-02 10
(GAMMA-
HRAD)
NOBLE GAS AIR DOSE 6.24E-03 N/A 0.40 SE 1.56E-02 20
(BETA-
MRAD)
NOBLE GAS TOTAL BoOY | 1.22€-03 N/A 0.40 SE 1.22E-02 5
NOBLE GAS SKIN 3.45E-03 N/A 0.40 SE 1.15€-02 15
IODINE AND SKIN 1.26€-02 TEEN | 0.40 SE 4.20E-02 15
PARTICULATES

10CFR50, Appendix I limits are in terms of mrod or mrem/reactor-year

tEstimated dose is based on a site total activity release.
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CALCULATED DOSES FOR THE RESIDENCE IN THE WEST SECTOR WITHIN THE
SSES SITE BOUNDARY
1/1/90 - 12/31/90

DATA PERIOD:

TABLE 22

ESTIMATED LOCATION PERCERT APPENDIX I
APPLICABLE DOSE$ AGE DIST  AFFECTED QF LIMIT
EFFLUENT ORGAN (MREN) GROUP | (MILES) SECTOR LIMIT (MREM)
HOBLE GAS AIR DOSE 7.34E-03 R/A 0.80 L] 3.67E-02 10
CGAMMA-
MRAD)
NOBLE GAS AIR DOSE 2.18€-02 N/A 0.80 L] 5.45E-02 20
(BETA-
. MRAD)
NOBLE GAS TOTAL BOOY | 4.28E-03 N/A 0.80 o 4.28E-02 5
NOBLE GAS SKIR 1.21E-02 N/A 0.80 L) 4.03E-02 15
JODINE AND LUNG 3.64-02 TEEN 0.80 1.21€-01 15
PARTICULATES

tEstimated dose is based on a site total relesse.
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TABLE 23

CALCULATED DOSES FOR THE RESIDENCE IN THE WEST SOUTHWEST SECTOR

WITHIN THE SSES SITE BOUNDARY
DATA PERIOD: 1/1/90 - 12/31/90

ESTIMATED LOCATION PERCENT APPENDIX 1
APPLICABLE DOSEY AGE DIST  AFFECTED OF LINIT
EFFLUENT ORGAN (MREM) GROUP | (MILES) SECTOR LIMIT (HREM)
NOBLE GAS AIR DOSE 1.13E-02 N/A 1.20 WsW 5.65E-02 10
(GAMMA-
MRAD )
NOBLE GAS AIR DOSE 3.36E-02 N/A 1.20 WsW 8.40E-02 20
(BETA-
MRAD)
NOBLE GAS TOTAL BOOY | 6.59E-03 R/A 1.20 Wsu 6.59E-02 5
NOBLE GAS SKIN 1.86E-02 N/A 1.20 WsW 6.20E-02 15
I00INE AND T8*, GI, 1.50€-01 CHILD } 1.20 wsy 5.00E-01 15
PARTICULATES | LI, KI,
LN, TH

10CFR50, Appendix I Limits are in terms of mrad or mrem/reactor-year

*(78) Total Body, (GI) GI-LLI, (BO) Bone, (LI) Liver, (XI) Kidney, (TH) Thyroid, (LN) Lung,

(SK) skin

tEstimated dose is based on a site total release.

%
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SECTION 5

CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL
AND THE SOLID WASTE PROCESS CONTROL PROGRAM
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There were no revisions to the SSES Offsite Dose Calculation Manual
during the report period.
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CHANGES' TO THE SOLID WASTE PROCESS CONTROL PROGRAM

Revision 10 of the SSES plant procedure AD-QA-311, Solid Radioactive
Waste Process Control Program was prepared and approved during the
report period. Copies of the affected pages are included following
this page. The specific changes made to the procedure are
summarized on page 2 of the procedure.

The Process Control Plan procedure changes reflect the corrective
actions taken by PP&L in response to problems identified in the
radwaste processing area during 1990.

Below is a brief summary of the problems identified and the
resulting PCP change:

1. The LRW filter media waste stream, containing organic materials,
is producing methane gas. The gas is a byproduct of the
biological decay of the micro organisms in the waste. Changes
were made to the PCP to monitor and treat wastes for methane
producing organisms.

2. As a result of item 1 above, PP&L performed solidification of the
LRW filter media waste stream. Since solidification had not been
performed recently, the solidification procedures were reviewed
and updated. Changes to PCP reflect this upgrade.

3. Problems were identified by PP&L in the sampling program for
10CFR61 compliance. These problems were reviewed with the NRC
and documented in NRC Inspection Report Nos. 50-387/90-16 and 50-
388/90-16. PCP changes were made to incorporate corrective
actions which ensure representative waste samples are taken to
properly characterize radioactive waste per NRC guidance.
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- AD-QA-311 ;
Revision 10
Page 2 of 48

PROCEDURE REVISION SUMMARY

TITLE: SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM

Incorporate PCAF 1-90-0517, Standardized Waste Stream names to
be consistent within plant procedures and reports to state and
federal agencies. Rewrote Section 6.2, Radioactive Waste
Analysis and Classification (formerly samp11ng section), to
incorporate additional guidelines as described in BTP on
Radioactive Waste Classification. Major emphasis on obtaining
sample and performing analysis to ensure results are directly
translated to final waste form. Incorporated changes to
records forms to summarize information required for Wastetrak
(SOOR 1-90-172).

Responsibility Sections revised to provide accountability
between organization for processes being performed. Added new
Section 6.3 to address testing and treatment of waste -
generating gas as described in NRC Information Notice 90-50.
Minor changes were performed throughout procedure to provide
agreement to major changes described above.

Revised Section 6.4, to incorporate current methodology for
solidification processing. Revised Attachment A to minimize
redundant data tracking between the AD and lower-tier
procedures.

Added new Section 6.10 to address waste stream'characteristic
changes due to process or operation.
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: a . SECTION 6

REPORT OF EXCEPTIONS TO THE SSES
EFFLUENT MONITORING PROGRAM
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REPORTS OF EXCEPTION TO gHE SSES
ROG

There were no instances during the report period in which airborne
or waterborne effluent monitoring instrumentation was declared
inoperable and was not restored to operability within the time
period specified in Technical Specification Table 3.3.7.10-1 or
3.3.7.11-1 Action Statements.

79






