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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). 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 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, 1999 to December 31, 1999. 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 Radioactive Waste 
Process Control Program (PCP) and documentation of any exceptions to the SSES 
effluent monitoring program which must be reported per Technical Requirements.  
A section containing corrections to a previously reported dose is also included.  

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.
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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 activity 
totals of specific radionuclides 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 3 lists the Susquehanna River Monthly Average Flow Rates for 1999 while 
Figure 4 presents the SSES Monthly Liquid Radwaste Discharge Totals for 1999.  

Tables 6 through 17 present a characterization of the solid radioactive waste 
shipped offsite during the report period (Table 7 is reserved blank in this report).  
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 18 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 19 presents effluent data from previous report periods which was not 
available at preparation time for the associated annual report.  

Section 3 of this report contains the meteorological data associated with the year 
1999. Availability data for the SSES meteorological data are shown in Table 20.  
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 21. Figures 5A and 5B 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 22, and are required input for use of the GASPAR code for 
calculation of the doses resulting from airborne releases.
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Section 4 of this report contains an assessment of the calculated doses attributed 
to the reported radiological effluents for the calendar year. The LADTAP II code 
was used for calculation of doses from waterborne effluents. Table 23 contains 
site-specific parameters used for LADTAP II calculations for the Danville receiver.  
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 24 summarizes maximum 
calculated doses and dose commitments to members of the public from airborne 
and waterborne effluents and direct radiation. Table 25 presents calculated 
collective doses to members of the public within the Riverlands/Information Center 
Complex. Table 26 summarizes the calculated doses for residences and other 
occupied areas within the SSES site boundary and nearest dairy.  

Section 5 of this report is reserved for documentation of changes to the Offsite 
Dose Calculation Manual and the Solid Radioactive Waste Process Control 
Program. A copy of revised portions of the SSES ODCM is included in Appendix A.  
A copy of changes to the Solid Radioactive Waste Process Control Program is 
included in Appendix B.  

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 3.11.1.1 or 
3.11.2.1 Action Statements.  

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

Section 8 contains information on effluent and offsite dose from additional 
monitored release points.

4



FIGURE 1 

SSES AIRBORNE EFFLUENT POINTS

NOTE: LISTED FLOW RATES SHOULD NOT BE CONSIDERED 
ABSOLUTE FOR ANY GIVEN PLANT CONDITION
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FIGURE 2 
SSES WATERBORNE EFFLUENT PATHWAY

NOTE: LISTED FLOW RATES SHOULD NOT BE CONSIDERED 
ABSOLUTE FOR ANY GIVEN PLANT CONDITION
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SUPPLEMENTAL INFORMATION

1. Regulatory Limits 

Technical Requirements 3.11.1.1 and 3.11.2.1 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.  

2. Maximum Permissible Concentrations in Waterborne Effluents 

The concentrations of radioactive materials in waterborne effluents are 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 concentrations are limited to the 
following, as stated in the applicable Requirement: 2.0E-04 pCi/ml total activity.  

3. Average Energy 

Based on the release of noble gas effluent (Xe-135) detected during the report 
period (April, 1999), average energy is 0.322 MeV beta and 0.246 MeV gamma.  

4. Measurements and Approximations of Total Radioactivity 

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

5. 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 (Ge[Li] 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).
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b. lIdines: Iodine is continuously collected via an isokinetic sampling assembly 
in each vent Filters are normally exchanged once per week and analyzed on 
a high resolution (Ge[LQ 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.  

c. Paiguate: 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 sampled directly from the 
affected rooftop vent(s) or from alternate sampling ports available on the 
sample lines.  

d. Iritium: 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) 3.11.2.1A.- Lower Limit of Detection (1 E-6 pCi/cc).  

e. 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.

8



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.
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TABLE 1

TECHNICAL REQUIREMENT LIMITS 

A. NOBLE GASES: 

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

annual site total "instantaneous" limits 
(TRO 3.11.2.1) 

2. .•5 mrad - AIR GAMMA 
<10 mrad -AIR BETA 

- quarterly air dose limits per reactor unit 
(TRO 3.11.2.2a) 

3. _<10mrad-AIR GAMMA 
:520 mrad - AIR BETA 

- annual air dose limits per reactor unit 
(TRO 3.11.2.2.b) 

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

1. :<1500 mrem - ORGAN 
(inhalation pathways only) 

annual site total "instantaneous" limits 
(TRO 3.11.2.1.11.A) 

2. _<7.5 mrem - ORGAN 

- quarterly dose limits per reactor unit 
(TRO 3.11.2.3.a) 

3. _<15 mrem - ORGAN 

annual dose limits per reactor unit 
(TRO 3.11.2.3.b)

10



C. LIQUID EFFLUENTS:

1. •1.5 mrem - 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) 

D. 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..I.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 8.51 E+05 pCi/min 
(1.42E+04 pCi/sec).  

Iodine-131 

A derived release rate limit based on the Technical Requirement (TRO 
3.11.2.1.11I.A) limit of 1500 mrem/yr from 1-131, 1-133, 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 
pCi/sec).  

Particulates 

A derived release rate limit based on the Technical Requirement (TRO 
3.11.2.1.II.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 uCi/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 pCi/cc) to 
unrestricted areas. A relative concentration of 4.1 E-05 sec/rn was assumed.  
The limit is 1.46E+05 pCi/min (2.44E+03 pCi/sec).  

E. 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 1 OCFR20 Appendix B, Table 2, 
Column 2 Effluent Concentration Limits such that, with dilution, the sum of 
isotope concentrations divided by Effluent Concentrations must be <10. 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 10 times the 
10 CFR 20 Appendix B, Table 2, Column 2, Effluent Concentration limit 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.OE-04 pCi/ml 
(p. 7).
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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 and 3.  

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 L LD (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.OE-08 
Xe-138 1.2 E-07 

Mn-54 2.9 E-14 
Fe-59 2.8 E-1 4 
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-1 34 2.4 E-14

14



Radionuclide 

Cs-137 
Ce-141 
Ce-144 
1-131 
Sr-89 
Sr-90 
H-3 
Gross Alpha

LLD (uCi/cc)

2.1 E-14 
1.5 E-14 
7.0 E-14 
4.4 E-14 
2.0 E-15 
3.0 E-16 
2.6 E-08 
5.0 E-1 6
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TABLE 2

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1999) 
AIRBORNE EFFLUENT - SUMMATION OF ALL RELEASES

A. Fission and Activation Gas
First Second Third Fourth 

Unit Quarter Quarter Quarter Quarter

Total Release Ci O.OOE+00 6.02E+00 O.OOE+00 O.OOE+00 
Average Release Rate for Period jiCi/sec O.OOE+00 7.67E-01 O.OOE+00 O.OOE+00 
Percent of Applicable Limit % O.OOE+00 5.40E-03 O.OOE+00 O.OOE+00

B. Iodines

Total 1-131

Average Release Rate for Period

Percent of Applicable Limit

C. Particulate

Gross Alpha Radioactivit

D. Tritium

Total Release

Average Release Rate for Period

Percent of Applicable Limit

"0'Sr-89, Sr-90 and Gross Alpha values for the fourth quarter 1999 are estimated based on 
third quarter 1999 sample analyses and fourth quarter 1999 ventilation exhaust rates.  

(2)Values >LLD include individual Airborne Monitor Line Loss Correction Factors from 
ODCM-QA-003 §6.4.1.
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Particulate with Half-Lives > 81 

Average Release Rate for Period 

Percent of Applicable Limit
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TABLE 3

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1999) 
AIRBORNE EFFLUENT

Releases in Continuous Mode 
First I Second 1 Third I io,-th

Nuclides Released Unit Quarter Quarter Quarter Quarter 
A. Fission and Activation 
Gases 
Ar-41 Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 
Kr-85m Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 
Xe-133 Ci O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 
Xe-135 Ci O.OOE+00 6.02E+00 O.OOE+00 O.OOE+00 
Total for Period Ci O.OOE+00 6.02E+00 O.OOE+00 O.OOE+00 
B. lodines 
1-131 Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 
1-133 Ci O.OOE+00 O.OOE+00 O.OOE+00 0.00E-+OO 
1-135 Ci O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 
Total for Period Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 
C. Particulate Ci 
Cr-51 Ci O.OOE+00 2.43E-05 0.00E+00 O.OOE+00 
Mn-54 Ci 2.OOE-04 8.02E-04 2.41E-05 2.66E-05 
Fe-59 Ci 6.23E-05 2.15E-04 0.00E+00 O.OOE+00 
Co-58 Ci O.OOE+00 5.34E-06 O.OOE+00 O.OOE+00 
Co-60 Ci 5.28E-05 1. 12E-04 2.06E-06 7.48E-06 
Zn-65 Ci O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 
Sr-89* Ci O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 
Sr-90* Ci O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 
Nb-95 Ci O.OOE+00 1. 16E-04 7.18E-04 6.99E-04 
Zr-95 Ci O.OOE+00 5.26E-05 3.24E-04 3.16E-04 
Ce- 141 Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 
Ce- 144 Ci O.OOE+00 O.OOE-+00 O.OOE+00 0.00E+00 
Total for Period* Ci 3.15E-04 1.33E-03 1.07E-03 1.05E-03 

*Reported values for the fourth quarter 1999 are estimated based on third quarter 1999 
sample analyses and fourth quarter 1999 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 4 and 5.

1.  
2.  
3.

Batch Releases* 
Number of Batch Releases 
Total Time Period for a Batch Release 
Maximum Time Period for a Batch

Qtir. 1 
26 

1.51E+03 
1.05E+02

Release 
4. Average Time Period for a Batch Release 5.79E+01 
5. Minimum Time Period for a Batch 1.50E+01 

Release 
6. Average Cooling Tower Blowdown 7.37E+03 

Flow Rate During Periods of Release (Average 
7. Susquehanna River Flow Rate 9.53E+06 

(Susqueha

Qtr. 2 
37 

5.11E+03 
2.95E+02 

1.38E+02 
3.OOE+01

68 
1.21E+04 
3.OOE+02

Otr.4 
10 

6.27E+02 
8.OOE+01

1.78E+02 6.27E+01 
3.OOE+01 2.90E+01

7.04E+03 1.07E+04 7.48E+03 
Cooling Tower Blowdown Flow Rate) 

4.60E+06 1.12E+06 3.48E+06 
nna River Flow Rate)

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

Abnormal Releases 
1. Number of Releases 
2. Volume Released 
3. Total Activity Released

0 
N/A 
N/A

0 
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 

M-n-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Mo-99 
1-131 
Cs- 134

LLD (aCi/mlb 

4.5 E-08 
5.0 E-08 
2.4 E-08 
5.4 E-08 
4.9 E-08 
1.7 E-07 
2.0 E-08 
2.2 E-08
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Radionuclide 

Cs- 137 
Ce-141 
Ce-14" 
Sr-39 
Sr-90 
Fe-55 
11-3 
Gross Alpha

LLD- Q(fLGM1

2.6 E-09 
3.2 E-08 
1.3 E-07 
4.0 E-08 
4.0 E-09 
1.0 E-06 
4.6 E-06 
3.0 E-09
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TABLE 4

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1999) 
WATERBORNE EFLUENT - SUMMATION OF ALL RELEASES

A. Fission and Activation Products

B. Tritium 
1. Total Release Ci 2.45E+00 1.19E+01 2.62E+O1 4.89E-01 
2. Average Diluted Concentration During 

Period RtCi/ml 5.74E-05 8.82E-05 5.46E-05 2.73E-05 
3. Percent of Applicable Limit 1.OE-03) % 5.74E+00 8.82E+00 5.46E+00 2.73E+00 

C. Dissolved and Entrained Gases 
1. Total Release Ci O.OOE+00 1.28E-04 1.27E-04 O.OOE+00 
2. Average Diluted Concentration During ACi/ml O.OOE+00 9.47E-10 2.65E-10 O.OOE+00 

Period 
3. Percent of Applicable Limit (2.OE-04) % O.OOE+00 4.74E-04 1.32E-04 O.OOE+00 

D. Gross Alpha Radioactivity 
1. Total Release Ci O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

E. Volume of Waste Released 
(Prior to Dilution) 

F. Volume of Dilution Water 
Used During Period of Release 

G. Volume of Dilution Water 
Used Over Entire Period

FGallons 9.79E+04 4.06+5 9.98E+05 .431 IE±A4
Liters 3.70E+05 1.53E+06

3.77+061 .63E+05

FGallons 1.13E+07
3.57+07 1.27E+08 I4 74E+06 - ..... -.. ... •-v

Liters

Gallons

4.27E+07

9.55E+08

l.35E08 4 80E+8 .179E+07

9.23E+0 .1 42E.+09
Liters 3.61E+09

3.49+09 5.36E+09

*Reported values for the fourth quarter 1999 are estimated based on third quarter 1999 
sample analyses and fourth quarter 1999 discharge volumes for samples composited in 
fourth quarter.
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5.36E+09

9. 9 1E+08] 
3.75E+09

4.06E+05 9.98E+05
3.77E+06

4 3 ! v.+oa
1.63E+05



TABLE 5 
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1999) 

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 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO 
Na-24 Ci O.OOE+OO O.OOE+OO 1.20E-05 O.OOE+OO 
P-32* Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 Ci 1.08E-04 1.23E-03 1.96E-03 O.OOE-OO 
Mn%-54 Ci 1.82E-04 2.85E-03 7.24E-03 6.42E-05 
Fe-55* Ci O.OOE+OO 1. 17E-03 5.29E-03 O.OOE+OO 
Fe-59 Ci 1. 19E-05 4.41E-04 6.64E-04 O.OOE+OO 
Co-58 Ci 9.64E-06 2.01E-04 5.89E-04 2.74E-06 
Co-60 Ci 2.86E-04 1.58E-03 5.16E-03 7.61E-05 
Znt-65 Ci 1.66E-05 9.94E-05 2.03E-04 1.06E-06 
As-76 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89* Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OO13+00 
Sr-9O* Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
TC-99in Ci 1.22E-07 O.OOE+OO 4.14E-05 O.OOE+OO 
Sr-92 Ci O.OOE+OO 3.94E-08 1.97E-09 O.OOE+OO 
Ag-110n Ci 3.86E-06 1.45E-04 3.08E-05 5.88E-07 
1-131 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OO13+00 
Cs-134 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cs-137 Ci O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO 
W-187 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total for Period Ci 6.18E-04 7.72E-03 2.12E-22 1.45E-04 

B Tritiumn 
H-3 Ci 2.45E+00 I. 19E+O1 2.62E+01 4.89E-01 
Total for Period Ci 2.45E+00 1.19E+01 2.62E+01 4.89E-01 

C. Dissolved and Entrained Gases 
Ar-41 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Kr-86m Ci O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO 
Kjr-85 Ci O.OOE+OO O.OoE+00 O.OOE+OO O.OOE+oo 
Kr-87 Ci O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO 
Kr-88 Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Xe-131m Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Xe-133m Ci O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Xe-133 Ci O.OOE+OO 9.75E-05 7.56E-05 O.OOE+OO 
Xe-135m Ci O.OOE+0O O.OOE+OO 5.12E-05 O.OOE+OO 
Xe-135 ICi O.OOE+OO 3.03E-05 O.OOE+OO O.OOE+OO 
Total for Period ICi O.OOE+OO I l.28F,04 1.27E-04 O.OOE+OO 

*Reported values for the fourth quarter are estimated based on third quarter 1999 sample analyses and 
fourth quarter 1999 discharge volumes for samples composited in fourth quarter.
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FIGURE 3 

SUSQUEHANNA RIVER MONTHLY AVERAGE FLOW RATES 
DATA PERIOD: 1999

GALLONS PER MINUTE x 1 E6 
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FIGURE 4

SSES MONTHLY LIQUID RADWASTE DISCHARGE TOTALS 
DATA PERIOD: 1999 

GALLONS X 1 E3
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SUSQUEHANNA STEAM ELECTRIC STATION 

RADIOACTIVE WASTE REPORT 

ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT 

SOLID RADIOACTIVE WASTE

DATA PERIOD: 

PREPARED BY: 

APPROVED BY:

JANUARY 1, 1999 - DECEMBER 31, 1999 

T. M. -LIK0S i - HEALTH PHYSICIST 

G. W. CASTLEBERRY - EFFL S MANAGEMENT SUPV.
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REPORT NOTES 

1. All activities reported in milli-curies (mCi) unless otherwise noted.  

2. Reported activities, as indicated with the (< sign, are comprised in whole 

or part of MDL values.  

3. Activities repoited as NP indicate isotopes that have been removed from the 

final waste form as part of the volume reduction process. These nuclides become 
part of the vendor's secondary waste stream and are reported as part of the 
vendor's waste.
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TABLE 6

. WASTE DISPOSITION

January 1, 1999 -December 31, 1999

A. SOLID WASTE SHIPPED OFF-SITE FOR BURIAL OR DISPOSAL

Number of Shipments 

36 

1

Mode of Transporation 

Truck 

Truck

Destination 
Barnwell Waste Management Facility 

• Envirocare of Utah

The number of shipments listed above includes only the shipments from SSES to the 
disposal site. It does not include shipments made to or from volume reduction vendors.  

B. IRRADIATED FUEL SHIPMENTS

Number of Shipments Mode of Tran.portetion

None
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TABLE 7 is blank; held in reserve
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WASTE CLASS

SOURCE OF WASTE: 

TYPE OF CONTAINER:

CONDENSATE DEMINERALIZERI 
RADWASTE DEMINERALIZER 
STEEL LINER

METHOD OF PROCESS: DEWATERED 

ISOTOPES ACTIVITY (mCi)

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 
Hf-181 
1-129 
1-131 
1-133 
La-140 
Mn-54 
Nb-95 
Ni-59 
Ni-63 
Pu-238 
Pu;239 
Pu-241 
Sb-124 
Sr-89 
Sr-90 
Tc-99 
Zn-65 
Zr-95 
"TOTAL ACTIVITY (Ci) 

CONTAINER VOLUME

1.146E+02 
2.081 E-01 
1.874E÷03 
7.872E+00 
1.166E-02 
1.513E-01 

5.338E+02 
2.028E+04 
1.025E+02 
0.000E400 
9.647E+01 
8.291 E+02 
3.386E+02 
7.277E+02 
5.700E-14 
3.610E-05 
6.880E+00 
3.120E-44 
1.1 36E+00 
1.070E+04 
5.670E+01 
5.660E+00 
3.510E+02 
2.746E-01 
2.81 OE-01 
5.888E+01 
6.769E-05 

0.O0OE400 
3.044E+00 
4.765E+00 
1.01 6E403 
2.290E+01 

37.134.  
4985.00 fM3

% OF TOTAL 

0.31% 
0.00% 
5.05% 
0.02% 
0.00% 
0.00% 
1.44% 

54.62% 
0.28% 
0.00% 
0.26% 
2.23% 
0.91% 
1.96% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 

28.81% 
0.15% 
0.02% 
0.95% 
0.00% 
0.00% 
0.16% 
0.00% 
0.00% 
0.01% 
0.01% 
2.73% 
0.06% 

100.00% 
141.162 m3
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WASTE CLASS

SOURCE OF WASTE: 

TYPE OF CONTAINER: 

METHOD OF PROCESS: 
ISOTOPES

CONDENSATE DEMINERALIZER/ 
RADWASTE DEMINERALIZER 
STEEL LINER

SOLIDIFICATION-Q-CEP 
ACTIVITY (mCi)

Ag-110m 
Am-241 
Ba-140 
C-14 
Ce-141 
Ce-144 
Cm-242 
Cm-243 
Cm-244 
Co-57 
Co-58 
Co-60 
Cr-51 
Cs-137 
Fe-55 
Fe-59 
H-3 
Hf- 181 
1-129 
1-131 
1-133 
La-140 
Mn-54 
Na-24 
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

5.512E+02 
2.983E-01 
8.557E-21 

NP 
1.318E-09 

3.557E+01 
8.754 E-02 
6.063E-02 
3.031 E-01 
3.442E-02 
1 .590E+03 
2.530E+04 
3.551 E-01 
1.036E+01 
7.831 E+02 
2.260E+00 

NP 
1.389E-12 

<9.400E-7 
2.438E-12 
5.090E-43 
3.260E-32 

1.54 1E+04 
O.O00E00 
6.299E+00 
3.726E+02 
4.585E-01 
4.723E-01 
1.046E+02 
8.956E-09 

4.953E+00 
8.626E-44 

2.589E+00 
7.95991 E-62 

219.8276 
6.670E+01 

44.462 
91.410 ft3

1.24% 
0.00% 
0.00% 
0.00% 
0.00% 
0.08% 
0.00% 
0.00% 
0.00% 
0.00% 
3.58% 

.56.91% 
0.00% 
0.02% 
1.76% 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

34.65% 
0.00% 
0.01% 
0.84% 
0.00% 
0.00% 
0.24% 
0.00% 
0.01% 
0.00% 
0.01% 
0.00% 
0.49% 
0.15% 

29 100.00% 
2.588 m3
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WASTE CLASS

SOURCE OFWASTE: LIOUID RADWASTE FILTER MEDIA

TYPE OF CONTAINER: HIC

METHOD OF PROCESS: DEWATERED 

ISOTOPES ACTIVITY (mCi) 

---------------------------------------
Ag-110m 1.554E+03 

Am-241 3.009E-02 

C-14 7.915E+00 

Ce 144 2.885E+00 

Cm-242 2.787E-02 

Cm-244 3.005E-02 

Co-58 2.765E+03 

Co-60 6.033E+04 

Cr-51 1.350E+04 

Cs-137 9.360E+01 

Fe-55 1.059E+04 

Fe-59 5.695E+03 

H-3 5.186E+01 

1-129 <9.840E-06 

Mn-54 1.131E+05 

Nb-95 2.390E+01 

Ni-59 5.560E+01 

Ni-63 7.255E+02 

Pu-238 2.279E-02 

Pu-239 2.282E-02 

Pu-241 5.793E+00 

Sb-124 9.066E+01 

Sr-89 2.070E+00 

Sr-90 1.114E1+00 

Sr-92 8.11OE-03 

Tc-99 7.219E+01 

Zn-65 6.786E+03 

TOTAL ACTIVITY (Ci) 215.454 

CONTAINER VOLUME 614.400 ft3

% OF TOTAL 

0.72% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
1.28% 

28.00% 
6.27% 
0.04% 
4.91% 
2.64% 
0.62% 
0.00% 

52.50% 
0.01% 
0.03% 
0.34% 
0.00% 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 
0.00% 
0.03% 
3.15% 

100.00% 
17.398 m3
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WASTE CLASS

SOURCE OF WASTE: ULTRASONIC RESIN CLEANING WASTE

TYPE OF CONTAINER: HIC

METHOD OF PROCESS: 
ISOTOPES

A9-110m 
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-89 
Sr-90 
Sr-92 
Tc-99 
Zn-65 
TOTAL ACTIVITY (Ci) 

CONTAINER VOLUME

DEWATERED 
ACTIVITY (mCi)

1.374E402 
3.788E-02 

2.114E402 
5.1 90E401 
4.284E-02 
1.601 E-02 

1.163E+02 
3.206E+04 
9.1 10E+01 
7.254E+01 
1.400E+04 
1.495E+02 
5.381E+01 
3.480E-01 

2.003E+04 
2.975E+01 
4.750E402 
2.381E-02 
2.634 E-02 
4.623E400 
7.233E-01 
4.330E-01 
3.010E-46 
1.676E+01 
1.136E403 

68.634 
710.900 ft3

% OF TOTAL 

0.20% 
0.00% 
0.31% 
0.08% 
0.00% 
0.00% 
0.17% 

46.71% 
0.13% 
0.11% 

20.39% 
0.22% 
0.08% 
0.00% 

29.18% 
0.04% 
0.69% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 
0.02% 
1.66% 

100.00% 
20.131 m3
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TABLE 12

WASTE CLASS A

SOURCE OF WASTE: LIQUID OILY/SOLVENT WASTE

TYPE OF CONTAINER: STEEL LINER 

METHOD OF PROCESS: FUEL BLENDING FOR CO-GENERATION 

ISOTOPES ACTIVITY (mCi) % OF TOTAL

Ag-11om 2.820E-03 

Am-241 1.809E-05 

C-14 <1.020E-08 

Ce 144 6.457E-05 

Cm-242 1.970E-05 

Cm-244 1.826E-05 

Co-58 2.290E-03 

Co-60 1.950E-01 

Cr-51 7.030E-02 

Cs-137 7.701E-04" 

Fe-55 5.788E-02 

H-3 3.400E-03 

1-129 <1.370E-08 

Mn-54 9.689E-02 

Ni-63 2.446E-03 

Pu-238 2.677E-05 

Pu-239 2.691 E-05 

Pu-241 6.551E-03 

Ra-226 1.050E-04 

Sr-90 1.165E-04 

"Tc-99 <1.600E-07 

TOTAL ACTIVITY (Ci) 0.000 

CONTAINER VOLUME 0.000 ft3

0.64% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.52% 

44.45% 
16.02% 

0.18% 
13.19% 
0.77% 
0.00% 

22.08% 
0.56% 
0.01% 
0.01% 
1.49% 
0.02% 
0.03% 
0.00% 

100.00% 
0.000 m3
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WASTE CLASS

SOURCE OF WASTE: SUMP SLUDGE

TYPE OF CONTAINER: HIC

METHOD OF PROCESS: SOLIDIFICATION- PORTLAND CEMENT 

ISOTOPES ACTIVITY (mCi) % OF TOTAL 

...............--------------------
Ag-110m 4.916E+00 0.20% 

Am-241 2.680E-04 0.00% 

C-14 9.140E-02 0.00% 

Ce 144 1.318E-01 0.01% 

Cm-242 1.920E-04 0.00% 

Cm-244 2.640E-04 0.00% 

Co-58 1.331E+01 0.53% 

Co-60 6.970E+02 27.67% 

Cr-51 1.750E+01 0.69% 

Cs-137 1.771E+00 0.07% 

Fe-55 7.799E+02 30.96% 

Fe-59 4.301 E+01 1.71% 

H-3 1.810E+01 0372% 

1-129 <2.245E-05 0.00% 

Mn-54 9.039E+02 0.00% 

Ni-59 2.664E-01 0.01% 

Ni-63 9.060E÷00 0.36% 

Pu-238 3.270E-04 0.00% 

Pu-239 3.290E-04 0.00% 

Pu-241 7.880E-02 0.00% 

Sr-90 6.590E-03 0.00% 

Sr-92 4.390E-06 0.00% 

Tc-99 2.620E-02 0.00% 

Zn-65 3.017E+01 1.20% 

TOTAL ACTIVITY (Ci) 2.519 64.12% 

CONTAINER VOLUME 199.400 f13 5.646 m3
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WASTE CLASS

SOURCE OF WASTE: NON-PROCESSED DAW

TYPE OF CONTAINER: STRONG TIGHT CONTAINER

METHOD OF PROCESS: N/A 

ISOTOPES ACTIVITY (mCi) 

------------------------------------
Am-241 1.808E-03 

C-14 <1.009E-06 

Ce 144 7.183E-03 

Cm-242 2.366E-03 

Cm-244 1.826E-03 

Co-58 8.534E-01 

Co-60 3.316E+01 

Cs-1 37 7.688E-02 

Fe-55 9.919E400 

Fe-59 1.1 93E+01 

H-3 <9.661 E-06 

1-129 <1.351 E-06 

Mn-54 9.680E+01 

Ni-63 4.119E-01 

Pu-238 2.678E-03 

Pu-239 2.686E-03 

Pu-241 6.581E-01 

Sr-90 1.1 68E-02 

Tc-99 <1.573E-05 

Zn-65 1.421E+00 

TOTAL ACTIVITY (Ci) 0.155 

CONTAINER VOLUME 286.500 ft3

% OF TOTAL 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.55% 

21.36% 
0.05% 
6.39% 
7.68% 
0.00% 
0.00% 

62.35% 
0.27% 
0.00% 
0.00% 
0.42% 
0.01% 
0.00% 
0.92% 

100.00% 
8.113 m3
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WASTE CLASS

SOURCE OF WASTE: 

TYPE OF CONTAINER:

PROCESSED DAW 
STRONG TIGHT CONTAINER

METHOD OF PROCESS: COMPACTION 

ISOTOPES ACTIVITY (mCi) 

------------ -----------------

Ag-110m 3.8065E-00 

Am-241 2.4460E-02 
Ba-133 5.3824E-04 

C-14 3.9090E-01 

Cd-109 5.1635E-04 

Ce-139 4.8908E-06 

Ce-141 1.6706E-07 

Ce 144 2.4107E400 

Cm-242 2.8291 E-02 

Cm-244 2.2529E-02 

Co-57 4.7331E-05 

Co-58 1.4574E+01 

Co-60 6.3419E+02 

Cr-51 2.1371 E+00 

Cs-134 9.1674E-03 

Cs-137 2.2523E+00 

Fe-55 1.9302E+02 

Fe-59 1.6937E+02 

H-3 2.8373E+00 

Hg-203 4.3882E-09.  

1-129 3.1000E-03 

1-131 1.0348E-17 

Mn-54 1.7227E÷03 

Nb-95 7.8710E-01 

Ni-59 1.9662E-01 

Ni-63 7.5024E+00 

Pu-238 3.5377E-02 

Pu-239 3.5451E-02 

Pu-241 9.7038E+00 

Ru-106 1.3236E-01 

Sn-113 0.00O0E400 

Sr-85 2.6421E-06 

Sr-89 6.5000E-03 

Sr-90 1.0100E-01 

Tc-99 8.5086E-02 

Y-88 3.2753E-02 

Zn-65 1.8270E+01 

TOTAL ACTIVITY (Ci) 2.785 

CONTAINER VOLUME 2053.147 ft3

% OF TOTAL 

0.14% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 
0.09% 
0.00% 
0.00% 
0.00% 
0.52% 

22.77% 
0.08% 
0.00% 
0.08% 
6.93% 
6.08% 
0.10% 
0.00% 
0.00% 
0.00% 

61.86% 
0.03% 
0.01% 
0.27% 
0.00% 
0.00% 
0.35% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.66% 

100.00% 
35 58.140 m3
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WASTE CLASS

SOURCE OF WASTE: INCINERATED DAW

TYPE OF CONTAINER: STRONG TIGHT CONTAINER

METHOD OF PROCESS: INCINERATION 

ISOTOPES ACTIVITY (mCi) 

------------------------- . .------

Am-241 9.800E-03 

C-14 <1.009E-06 

Ce 144 3.170E-02 

Cm-242 1.090E-02 

Cm-244 9.900E-03 

Co-58 3.081E400 

Co-60 1.416E+02 

Cs-137 3.329E-01 

Fe-55 4.201 E01 

Fe-59 3.974E+01 

H-3 1.000E-04 

1-129 <1.351 E-06 

Mn-54 3.973E402 

Ni-63 1.773E400 

Pu-238 1.280E-02 

Pu-239 1.280E-02 

Pu-241 2.822E+00 

Sr-90 5.110E-02 

Tc-99 <1.573E-05 

Zn-65 5.773E400 

TOTAL ACTIVITY (Ci) 0.635 

CONTAINER VOLUME 61.490 ff3

% OF TOTAL 

.0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.49% 

22.32% 
0.05% 
6.62% 
6.26% 
0.00% 
0.00% 

62.61% 
0.28%+ 
0.00% 
0.00% 
0.44% 
0.01% 
0.00% 
0.91% 

100.00% 
1.741 m3
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TABLE 17

WASTE CLASS B

SOURCE OF WASTE: RWCU FILTER MEDIA

TYPE OF CONTAINER: HIC

METHOD OF PROCESS: 
ISOTOPES

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-89 
Sr-90 
Tc-99 
Zn-65"

DEWATERED 
ACTIVITY (mCi)

2.571 E+04 
2.173E-01 
4.490E401 
1.136E+01 
1.423E-01 
2.152E-01 
3.800E+04 
1.251 E+06 
8.890E+04 
1.369E+03 
3.720E+05 
2.385E+04 
1.142E+02 
<3.1 500E4 
1.464E+06 
4.860E+03 
1.881 E+04 
2.169E-01 
2.175E-01 
7.880E+01 
2.039E+02 
1.008E+01 
1.160E+03 
1.616E+05

% OF TOTAL

0.74% 
0.00% 
"0.00% 
0.00% 
0.00% 
0.00% 
1.10% 

36.24% 
2.58% 
0.04% 

10.78% 
0.69% 
0.00% 
0.00% 

42.41% 
0.14% 
0.54% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.03% 
4.68%

"TOTAL ACTIVITY (Ci) 

CONTAINER VOLUME

3451.723 
397.200 ft3

100.00% 
11.248 m3
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TABLE 18 
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT 

ESTIMATED TOTAL ERRORS ASSOCIATED WITH 
EFFLUENTS MEASUREMENTS 

DATA PERIOD: January 1, 1999 - December 31, 1999 

Measurement Estimated Total Error 

1. Airborne Effluents 
a. Fission and Activation Gases 15.9% 
b. 1-131 13.3% 
c. Particulates (incl. Gross Alpha) 15.8% 
d. Tritium 13.6% 

2. Waterborne Effluents 
a. Fission and Activation Products 5.0% 

b. Tritium 3.3% 

c. Dissolved and Entrained Gases 8.4% 

d. Gross Alpha Activity 6.0% 
e. Volume of Waste Released 5.0% 

(Prior to Dilution) 

f. Volume of Dilution Water Used During 15.0% 
Period 

3. Solid Wastes 

a. Condensate Demineralizer/ 15.1% 
Radwaste Demineralizer 
(Dewatered - HIC) 

b. Liquid Radwaste Filter Media 15.1% 
(Dewatered - HIC) 

c. Ultrasonic Resin Cleaning Waste 15.1% 
(Dewatered - HIC) 

d. Cartridge Filters 15.1% 
(Dewatered - HIC)
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Measurement Estimated Total Error 

3. Solid Wastes (cont.) 

e. Processed DAW 25.0% 
(Strong Tight Container) 

f. Incinerated DAW 25.0% 
(Strong Tight Container) 

g. Non-Processed DAW 25.0% 
(Strong Tight Container) 

h. Sump Sludge DAW 25% 
(Strong Tight Container) 

i. RWCU Filter Media 25% 
(Dewatered - HIC) 

j. Liquid Oily/Solvent Waste 25% 
(Blending/Co-Generation-Steel Liner)
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TABLE 19

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

NUCLIDE CATEGORY UNIT

A. Airborne Effluents(1 ) 

1. Sr-89 

2. Sr-90 

3. Gross Alpha 

B. Waterborne Effluents 

1. Sr-89 

2. Sr-90 

3. Fe-55 

4. P-32 

5. Gross Alpha

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci

FOURTH QUARTER 1998

O.OOE+00 

O.OOE+00 

3.08E-06(21 

O.OOE-00 

O.OOE+00 

4.16E-04 

0.OOE+00 

0.OOE+00

(')Sr-89, Sr-90 and Gross Alpha values for the fourth quarter 1998 are estimated based 
on fourth quarter 1998 sample analyses and ventilation exhaust rates.  

(2)Includes Airborne Monitor Line Loss Correction Factors from ODCM-QA-003, 
Section 6.4.1.
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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 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 calculated from wind direction at both levels. Dew 
point and ambient temperature sensors are present at the 1Om 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.  
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 is 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 
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.
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TABLE 20 
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT 

METEOROLOGICAL DATA AVAILABILITY 
DATA PERIOD: 1999 

PERCENT OF 
VALID HOURS 

PARAMETER DURING PERIOD 

1. Wind Speed 

10-Meter Sensor - Primary(1 ) 99.7 
60-Meter Sensor- Primary 99.7 

2. Wind Direction 

10-Meter Sensor - Primary 99.7 

60-Meter Sensor- Primary 99.6 

3. Indicator of Atmospheric Stability (Primary Tower) 

Temperature 10-Meter Sensor - Primary 99.6 
Dew Point 10-Meter Sensor - Primary 99.3 
Temperature Differential between 10 and 60 meters (Delta-TA) 99.6 
Sigma Theta @ 10 Meters -Primary 99.7 
Sigma Theta @ 60 Meters - Primary 99.6 
Precipitation - Primary 99.7 

Combined Parameter Availability 

4. Percent of hours for which valid 10-meter wind speed, 10-meter wind 99.5 
direction, and temperature differential were available 

5. Percent of hours for which valid 60-meter wind speed, 60-meter wind 99.5 
direction, and temperature differential were available 

(1)SSES "Primary" meteorological tower
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FIGURE 5A 
SSES 1999 ANNUAL WIND ROSE 10m LEVEL 

PRIMARY TOWER

Sx 

WIND ROSE 
(WINDS FROM) 

t

,W IND SPEED LESS THAN 3.5 MPH 
+WIND SPEED LESS THAN 7 7.5 MPH 
xWIND SPEED LESS THAN. 12.5 MPH *WIND SPEED GREATER THAN 12.5 MPH 0.0 PERCENT CALMS 

(NOT INCLUDED IN PLOT) 
SITE: SSES 32/17/00 09:46

This wind rose displays the frequency of hourly average 
wind direction from a given sector. In 1999, the 
predominant wind direction was 16.2% from the ENE 
seclor. The average wind speed was 4.9 mph. The 
peak seclor •ind speed was 8.7 mph from the WSW.
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FIGURE 5B 
SSES 1999 ANNUAL WIND ROSE 60m LEVEL 

PRIMARY TOWER

,.WIND SPEED LESS THAN 3.5 MPH 
+W.3I4ND SPEED LESS THAN 7. 5 MPH 
X.I ND SPEED LESS THAN 12.5 MPH PJWD SPEED GREATER THAN 12.5 MPH 0.9 PERCEN 

(NOT IN CLUDED IN PLOT) SITE: SSES G2f17(Gg 

This wind rose displays The f-equency of hourly average 
wAind direclion from a given seclor. In 1999, the 
predominant wind direction was 13.8% fTom the NNE 
sector. The average wind speed was 8.0 mph. The 
peak sector wind speed was 12.1 mph fKom the WSW.

.6 

141 ND 33OSE 
(hINDS FROM) 

N 
1t

T CALMS 

39:56
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FIGURE 6A 

This figure has been deliberately omitted.
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FIGURE 6B 

This figure has been deliberately omitted.
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Figure 7 

SSES PASQUIL STABILITY CLASS PREVALENCES 

Data Period: 1999 
Based on Joint Frequency Distributions at 10 Meters 

(8720 Valid Observations)

D 
38.3%

C 
4.10/c3B 

3.4%

A 
5.6% 

G 
9.5%

E F 
27.2% 11.9%
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TABLE 21 SITE: SSES UNIT: 1 OR 2 02/17/00 09:30 1 of 8 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 99010101-99123124 
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 11 1 0 0 0 13 
NNE 0 16 17 1 0 0 34 
NE 3 22 5 0 0 0 30 
ENE 4 8 1 0 0 0 13 
E 9 3 1 0 0 0. 13 
ESE 7 4 1 0 0 0 12 
SE 2 26 1 0 0 0 29 
SSE 0 15 1 0 0 0 16 
S 3 30 3 0 0 0 36 
SSW 0 45 8 0 0 0 53 
SW 3 73 43 1 0 0 120 
WSW 1 12 55 4 0 0 72 
W 0 7 29 0 0 0 36 
WNW 0 2 7 0 0 0 9 
NW 0 1 2 0 0 0 3 
NNW. 0 2 0 0 0 0 2 

---------------------------------------------

TOTAL 33 277 175 6 0 0 491 
---------------------------------------------

PERIODS OF CALM(HOURS): 1 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 40 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 1 Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999
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TABLE 21A
SITE: SSES UNIT: 1 OR 2 02/17/00 09:32

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 
STABILITY CLASS: A DT/DZ 
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A 

-------------------------------------------------------------

WIND SPEED(MPH) 

WIND

DIRECTION 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

1-3 

0 

0 

5 

7 

3 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0

4-7 8-12 13-18 19-24 
-------------------- ---- ----- -----

2 

7 

13 

9 

5 

3 

4 

8 

7 

9 

23 

4 

0 

0 

0 

1

6 

13 

17 

1 

0 

1 

11 

15.  

11 

26 

60 

47 

31 

4 

0 

3

0 

13 

6 

1 

1 

0 

2 

3 

9 

16 

19 

34 

17 

5 
1 
0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

5 

0 

0 

0 

0

TOTAL 

8 

33 

41 

18 

9 

4 

17 

26 

27 

53 

103 

90 

48 

9 

1 

4

TOTAL 16 95 246 127 7 0 491 

-----------------------------------------------------------------
PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 47

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999
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TABLE 21 
SITE: SSES UNIT: 1 OR 2 02/17/00 09:30 2 of 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 99010101-99123124 
STABILITY CLASS: B DT/DZ 
ELEVATION: SPEED:2OM 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 0 6 5 0 0 0 11 
NNE 2 17 9 1 0 0 29 
NE 1 20 9 0 0 0 30 
ENE 8 6 1 0 0 0 15 
E 8 3 1 0 0 0 12 
ESE 4 5 0 0 0 0 9 
SE 6 7 0 0 0 0 13 
SSE 2 9 0 0 0 0 11 
S 2 15 2 0 0 0 19 
SSW 4 20. 3 0 0 0 27 
SW 2 28 20 2 0 0 52 
WSW 1 13 13 6 0 0 33 
W 0 3 9 0 0 0 12 
WNW 0 2 5 0 0 0 7 
NW 0 3 2 0 0 0 5 
NNW 0 5 2 0 0 0 7 

-------------------------------------------

TOTAL 40 162 81 9 0 0 292 
.............................----------------------------.-

PERIODS OF CALM(HOURS): 1 
:.ARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 40 

SSES Joint Frequency Distribution of Wind Speed 
and Direction I Om Versus Delta Temperature 60-1 0m 

for the Period of 
January 1, 1999 through December 31, 1999
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TABLE 21A 
SITE: SSES UNIT: 1 OR 2 02/17/00 09:32 2 of 8 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 
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 2 6 3 0 0 11 
NNE 0 11 14 6 0 0 31 
NE 4 18 8 5 0 0 35 
ENE 3 7 1 0 0 0 ii 
E 3 8 0 1 0 0 12 
ESE 2 3 1 0 0 0 6 
SE 2 1 3 1 0 0 7 
SSE 0 5 7 0 0 0 12 
S 1 7 7 2 1 0 18 
SSW 0 10 8 7 0 0 25 
SW 0 14 18 13 0 0 45 
WSW 0 4 28 8 6 0 46 
W 0 1 9 4 1 0 15 
WNW 0 1 3 1 0 0 5 
NW 0 2 5 0 0 0 7 
NNW 0 2 3 1 0 0 6 

--------------------------------------------

TOTAL 15 96 121 52 8 0 292 
--------------------------------------------

PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 47 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999
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SITE: SSES UNIT: 1 OR 2

TABLE 21 
02/17/00 09:30 3 of 8

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: C DT/DZ 

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

WIND SPEED(MPH)

WIND 

DIRECTION 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 
SSW 

SW 

WSW 

W 

WNW 

NW 
NNW

1-3 4-7 8-12 13-18 19-24

0 

2 

2 

4 
2 

6 

7 
7 
5 
9 

7 
1 

0 

0 

0 
0

6 

16 
15 

6 

4 
2 

4 
9 

is 

24 

32 

12 
6 

7 

3 

8

15 

21 

6 

1 
1 

0 

1 
0 

3 

18 

25 

16 

2 

5 

5

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

10 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

21 

39 
23 

11 

7 
8 

12 

16 

23 

34 
59 
48 

22 
9 

8 

13

TOTAL 52 169 120 12 0 0 353 
- -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- - - - - - - - - - - - -

PERIODS OF CALM(HOURS): 

VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 40

SSES Joint Frequency Distribution of Wind Speed 
and Direction I Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999
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TABLE 21A

SITE: SSES UNIT: 1 OR 2 3 of .802/17/00 09:32

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: C DT/DZ 
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A

WIND SPEED(MPH)

1-3 4-7 8-12

0 

0 
1 

6 

1 

2 

3 

3 

3 

0 

0 

0 

0 

0 

0 

0

1 

9 

8 

9 

1 

1 
6 

6 

8 

12 
20 

8 
2 

1 

0 

4

14 

26 

9 

0 

1 

1 

2 

3 

3 

15 

19 

22 

11 

6 

5 

11

13-18 19-24

5 

4 

4 

1 

1 

0 
1 
0 

5 

6 

11 

25 

12 

1 

3 

2

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

8 

0 

0 

0 

0

TOTAL 19 96 148 81 9 0 353 

PERIODS OF CALM(HOURS) : 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 47 

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

for the Period of 
January 1, 1999 through December 31, 1999

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

>24 TOTAL

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

20 
39 
22 
16 
4 
4 

12 
12 
19 
34 
50 
63 
25 

8 
a 

17

51A



UNIT: 1 OR 2

TABLE 21 
02/17/00 09:30 4 of 8

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: D DT/DZ 

ELEVATION: SPEED:1OM SP DIRECTION:1OM WD LAPSE:DT A

WIND SPEED (MPH)

1-3 4-7 8-12 13-18 19-24

146 

194 
170 

71 

44 

49 
45 
56 

76 

127 

171 
80 

46 

48 

86 

86

200 

83 
28 

7 
5 
5 

16 
11 

14 
153 

147 

82 

49 

109 
142

20 

1 
0 
0 

0 
1 
8 
2 
0 

0 
15 
69 
19 

5 

6 

43

0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

1 
2 
3 
0 
0 
0

>24 TOTAL

0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

0 
0

383 
299 
253 
138 
126 
117 
125 
113 
138 
194 
384 
315 
164 
109 
203 
276

TOTAL 587 1495 1056 189 9 0 3337 

PERIODS OF CALM(HOURS): 1 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 40 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 1 Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999
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SITE: SSES

WIND 

DIRECTION 

N 

NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

17 
21 
55 
60 

76 

59 

56 

44 

57 
53 
44 

17 

14 

7 
2 
5



SITE: SSES UNIT: 1 OR 2

TABLE 21A 

02/17/00 09:32

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 99010101-99123124 

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

N 8 53 174 

NNE 11 95 139 

NE 36 81 117 

ENE 31 55 25 

E 32 28 29 

ESE 16 22 38 

SE 23 22 32 

SSE 13 45 31 

S 29 30 38 

SSW 25 54 60 

SW -23 100 102 

WSW 3 53 126 

W 5 17 73 

WNW 1 23 81 

NW 1 32 106 

NNW 2 32 119 

TOTAL 259 742 1290

93 

61 

31 

8 

5 
Ii 

15 

12 

18 

34 

79 

214 

79 

32 

81 

ill

2 

5 
1 

0 

0 

0 
10 

6 

1 

1 

4 

76 

15 

1 

8 

8

884 138

>24 TOTAL

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

11 

3 

0 

0 

0

330 

311 

266 

119 

94 

91 

102 

107 

116 

174 

308 

483 

192 

138 

228 

272

18 3331

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 47 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999
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TABLE 21 
SITE: SSES UNIT: I OR 2 02/17/00 09:30 5 of 8 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: E DT/DZ 

ELEVATION: SPEED:10M SP DIRECTION:1OM WD LAPSE:DT A 

WIND SPEED (MPH) 

WIND 

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL 

N 32 57 3 1 0 0 93 

NNE 92 110 16 0 0 0 218 

NE 213 96 4 0 0 0 313 

ENE 232 27 0 0 0 0 259 

E 181 10 0 0 0 0 191 

ESE 133 10 0 0 0 0 143 

SE 111 24 7 3 0 0 145 

SSE 88 24 13 1 0 0 126 
S 123 56 5 4 0 0 188 

SSW 123 113 2 1 0 0 239 
SW 78 143 24 1 0 0 246 

WSW 22 43 8 0 0 0 73 

W 12 19 4 0 0 0 35 

WNW 3 13 1 0 0 0 17 

NW 10 34 2 0 0 0 46 

NNW 5 37 0 1 0 0 43 

TOTAL 1458 816 89 12 0 0 2375 

PERIODS OF CALM(HOURS): 1 
VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 40 

SSES Joint Yrequency Distribution of Wind Speed 
and Direction I Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999.
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TABLE 21A

SITE: SSES UNIT: 1 OR 2 02/17/00 09:32

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD : 99010101-99123124 

STABILITY CLASS: E DT/DZ 

ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A

WIND SPEED(MPH)

WIND 

DIRECTION 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

1-3 

19 
68 

116 
67 
56 
43 
32 
45 
47 
40 
24 
14 

7 
3 
4 
3

4-7 

46 

140 

136 

55 

39 

24 

30 

40 

48 

51 

113 

69 

22 

24 

22 

19

8-12 

30 

63 

79 

14 

15 

12 

17 

21 

45 

69 

124 

125 

18 

18 

28 

22

13-18 

3 

13 

14 

2 

2 

3 

11 

11 

3 

28 

33 

46 

5 

0 

2 

0

19-24 

1 

1 

1 

0 

0 
1 
1 
9 

3 

2 

1 

5 

0 

0 

0 

1

>24 

0 

0 

0 

0 

0 

0 

1 

0 

3 

1 

1 

0 

0 

0 

0 

0

TOTAL 

99 

285 

346 

138 

112 

83 

92 

126 

149 

191 

296 

259 

52 

45 

56 

45

TOTAL 588 878 700 176 26 6 2374 

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 47 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999

53A
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UNIT: 1 OR 2
TABLE 21 

02/17/00 09:30

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: F DT/DZ 

ELEVATION: SPEED:1OM SP DIRECTION:1OM WD LAPSE:DT A 

---------------------------------------------------------------

WIND SPEED(MPH)

1-3 4-7 8-12 13-18 19-24

2 
3 

11 

37 

3 

0 
1 
0 

0 

4 
8 

2 
0 

2 
2 
1

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL 

0 13 

0 25 
0 113 

0 458 
0 188 

0 57 

0 42 

0 22 

0 44 
0 33 

0 29 
0 8 
0 3 
0 3 
0 2 
0 1

TOTAL 965 76 0 0 0 0. 1041 

------------------------------------------------------------------

PERIODS OF CALM(HOURS): 1 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 40

SSES Joint Frequency Distribution of Wind Speed 
and Direction 1 Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999

-54-

SITE: SSES
6 of 8

WIND 
DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

11 

22 

102 
421 

185 

57 

41 
22 
44 
29 
21 

6 
3 
1 
0 
0



TABLE 21A

SITE: SSES UNIT: 1 OR 2 02/17/00 09:32

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: F DT/DZ 
ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A 

----------------------------------------------------------------
WIND SPEED(MPH)

WIND 

DIRECTION 1-3 

N 11 

NNE 57 

NE 118 

ENE 48 

E 39 

ESE 28 

SE 35 

SSE 26 

S 13 
SSW 12 

SW 5 

WSW 2 
W 3 

WNW 1 

NW 2 
NNW 2 

TOTAL 402

4-7 

22 

206 

117 

18 

14 

11 

12 

12 

15 

34 

40 

21 

9 

2 

6 

7 

546

8-12 13-18 19-24 >24 TOTAL 

2 0 0 0 35 

10 0 0 0 273 

1 0 0 0 236 

0 0 0 0 66 

1 0 0 0 54 

1 0 0 0 40 

1 0 0 0 48 

2 0 0 0 40 

3 0 0 0 31 

11 1 0 0 58 

22 3 0 0 70 

22 4 0 0 49 

1 0 0 0 13 

2 0 0 0 5 
4 0 0 0 12 

2 0 0 0 11 

85 8 0 0 1041

PERIODS OF CALM(HOURS): 0 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 47 

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

for the Period of 
January 1, 1999 through December 31, 1999

6 of 8

54A



TABLE 21

UNIT: I OR 2 7 of 802/17/00 09:30

HOURS AT EACH WIND SPEED AND DIRECTION 

PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: G DT/DZ 

ELEVATION: SPEED:1OM SP DIRECTION:1OM WD LAPSE:DT A

WIND SPEED (MPH)

WIND 

DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 

NW 
NNW

1-3 

3 
15 
77 

474 

123 

44 

22 
14 

6 
1 
1 
0 

0 
0 

0 

1

4-7 8-12 13-18 19-24

0 

1 
2 

41 
2 
0 

0 
1 
0 
1 

1 

0 1 

0 .0

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

>24 TOTAL

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

3 
16 
79 

515 
125 

44 
22 
15 

6 
2 
2 
0 
1 
0 
0 
1

TOTAL 781 50 0 0 0 0 831 

PERIODS OF CALM(HOURS): 1 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 40

SSES Joint Frequency Distribution of Wind Speed 
and Direction 1 Om Versus Delta Temperature 60-1 Om 

for the Period of 
January 1, 1999 through December 31, 1999

-55-

SITE: SSES



TABLE 21A

SITE: SSES UNIT: 1 OR 2 02/17/00 09:32 7 of 8

HOURS AT EACH WIND SPEED AND. DIRECTION 

PERIOD OF RECORD = 99010101-99123124 

STABILITY CLASS: G DT/DZ 

ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A

WIND SPEED (MPH)

WIND 

DIRECTION 

N 

NNE 

NE 
ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 
W 

WNW 

NW 

NNW 

TOTAL

1-3 

6 

53 
65 
52 
35 
28 
25 
21 
11 

8 
9 
2 
1 
1 
2 
1

4-7 

26 

174 

109 

19 

7 

8 

8 

13 

30 

24 

28 

4 

1 

4 

3 

5

8-12 

3 

6 

3 

0 

0 

0 

0 

2 

4 

16 

6 

3 

0 

1 

0 

1

13-18 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0

19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

TOTAL 

35 

233 

177 

71 

42 

36 

33 

36 

46 

49 

43 

10 

2 

6 

5 

7

320 463 45 3 0 0 831

PERIODS OF CALM(HOURS): 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA:

0

47

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999

55A



TABLE 21
SITE: SSES UNIT: 1 OR 2 02/17/00 09:30

t 4HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD = 99010101-99123124 
STABILITY CLASS: ALL DT/DZ 
ELEVATION: SPEED:10M SP DIRECTION:1OM WD LAPSE:DT A

WIND SPEED (MPH)

1-3 4-7 8-12

64 
154 
453 

1203 
584 
310 
245 
177 
240 

219 
156 

48 
29 
11 
12 
11

228 
357 
336 
196 

69 
70 

107 
114 
192 
334 
456 
162 

82 
74 

129 
139

224 
146 

52 
10 

8 
6 

25 
25 
18 
28 

258 
248 
140 

64 
120 
149

13-18 19-24

21 

3 
0 
0 
0 
1 

11 
3 
4 

1 
21 
89 
19 

5 
6 

44

0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
1 
2 
3 
0 
0 
0

TOTAL 3916 3045 1521 228 9 0 8720 

PERIODS OF CALM(HOURS): 1 
VARIABLE DIRECTION 0 
HOURS OF MISSING DATA: 40 

SSES Joint Frequency Distribution of Wind Speed 
and Direction 1 Om Versus Delta Temperature .60-1 0m 

for the Period of 
January 1, 1999 through December 31, 1999

-56-

8 of 8

>24 TOTAL
WIND 

DIRECTION 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 

vflW 

NW 

NNW

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

537 
660 
841 

1409 
662 
390 
388 

3.19 
454 
582 
892 
549 
273 
154 
267 
343



TABLE 21A

SITE: SSES UNIT: 1 OR 2 02/17/00 09:32 8 of 8

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD 99010101-99123124 

STABILITY CLASS: ALL DT/DZ 

ELEVATION: SPEED:60M SP DIRECTION:60M WD LAPSE:DT A 
----------------------------------------------------------

WIND SPEED(MPH)

WIND 

DIRECTION 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 
NNW

1-3 

44 

189 

345 

214 

169 

119 

120 

108 

104 

85 

62 

21 

16 

6 

9 

8

4-7 8-12 13-18 19-24

152 

642 

482 

172 

102 

72 

83 

129 

145 

194 

338 

163 

52 

55 

65 

70

235 

271 

234 

41 

46 

54 

66 

81 

il1 

205 

351 

373 

143 

115 

148 

161

104 

97 

60 

12 

10 

14 

30 

26 

38 

93 

158 

332 

117 

39 

87 

114

3 

6 

2 

0 

0 
1 

11 

15 
5 

6 

5 

100 

16 

1 

8 

9

>24 TOTAL

0 

0 

0 

0 

0 

4 

1 

0 

3 
1 
1 

3 

0 

0 

0

538 

1205 

1123 

439 

327 

264 

311 

359 

406 

584 

915 

1000 

347 

216 

317 

362

TOTAL 1619 2916 2635 1331 188 24 8713 
-----------------------------------------------------------------

PERIODS OF CALM(HOURS): 0 

VARIABLE DIRECTION 0 

HOURS OF MISSING DATA: 47

SSES Joint Frequency Distribution of Wind Speed 
and Direction 60m Versus Delta Temperature 60-1Om 

for the Period of 
January 1, 1999 through December 31, 1999

56A



TABLE 22 

DATES OF LAST X/Q ACCUMULATION ARE FROM 99 1 1 1 0 TO 99123124 0 
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
MILES 

5-10

"**DIRECTION 
4.6143E-06 

09 
"**DIRECTION 
7.3083E-06 

09 
"**DIRECTION 
1.5842E-05 

08 
"**DIRECTION 
5.1027E-05 

08 
"**DIRECTION 
2.2910E-05 

08 
"**DIRECTION 
1.3327E-05 

09 
"**DIRECTION 
1.1191E-05 

09 
"**DIRECTION 
7.4063E-06 

09 
"**DIRECTION 
6.5848E-06 

09 
"**DIRECTION 
7.6308E-06 

09 
"**DIRECTION 
6.8856E-06 

09 
"**DIRECTION 
3.3628E-06 

09 
"**DIRECTION 
1.5396E-06 

10 
"**DIRECTION

FROM N 
8.7598E-07 

FROM NNE 
1.4569E-06 

FROM NE 
2.9774E-06 

FROM ENE 
9.1418E-06 

FROM E 
4.0477E-06 

FROM ESE 
2.5164E-06 

FROM SE 
2.1733E-06 

FROM SSE 
1.4250E-06 

FROM S 
1.3878E-06 

FROM SSW 
1.5489E-06 

FROM SW 
1.4236E-06 

FROM WSW 
6.5652E-07 

FROM W 
2.9402E-07 

FROM WNW

10-20 20-30 30-40 40-50

-4

3.6439E-07 

6.4906E-07 

1.3422E-06 

4.4007E-06 

1.7713E-06 

1.1300E-06 

9.9485E-07 

6.2668E-07 

6.7915E-07 

7.1441E-07 

6.8406E-07 

3.0871E-07 

1.2771E-07

1. 9213E-07 

3.4877E-07 

7.5744E-07 

2.6182E-06 

1.0057E-06 

6.3442E-07 

5. 6444E-07 

3.5105E-07 

3.9528E-07 

4.0431E-07 

3.9434E-07 

1.8253E-07 

7.0253E-08

1.2305E-07 

2.2540E-07 

5.0013E-07 

1.7494E-06 

6.7156E-07 

4.2092E-07 

3.7440E-07 

2.3540E-07 

2.7055E-07 

2.6757E-07 

2.6542E-07 

1.2523E-07 

4.6167E-08

4.5044E-08 

8.3329E-08 

1..9523E-07 

6.8714E-07 

2.6982E-07 

1.6806E-07 

1.5126E-07 

1.0023E-07 

1.2416E-07 

1. 1012E-07 

1. 1685E-07 

5.9275E-08 

1.8936E-08

1. 1972E-08 

2.2351E-08 

5.6796E-08 

1.9330E-07 

8.1812E-08 

4.4625E-08 

3.6465E-08 

2.5261E-08 

3.3285E-08 

2.7880E-08 

2.9920E-08 

1.8458E-08 

5.0867E-09

5.5564E-09 

1.0538E-08 

2.6977E-08 

8.8825E-08 

3.8682E-08 

1.8211E-08 

f.2633E-08 

8.5089E-09 

1.0885E-08 

1. 0176E-08 

9.7834E-09 

6.7899E-09 

2.0173E-09

3.3463E-09 

6.4040E-09 

1.6377E-08 

5. 4316E-08 

2.3273E-08 

1.0829E-08 

7.5481E-09 

5. 1083E-09 

6.5776E-09 

6.1915E-09 

5.9847E-09 

3.3966E-09 

1.2240E-09

2.2657E

4.3884E

1. 1243E

3.7733E

1.5843E

7.2807E

5.0872E

3.4610E

4.4691E

4.2338E

4. 1111E

1.8142E

8.3377E-

10-20 20-30 30-40 40-50



TABLE 22 

1,0239E-06 1.8684E-07 7.5215E-08 3.9478E-08 2.5155E-08 9.2225E-09 2.4707E-09 1.1435E-09 6.9126E-10 4.6872E
10 
"**DIRECTION FROM NW 
1.9696E-06 3.7586E-07 1.5036E-07 7.654.OE-08 4.8650E-08 1.7602E-08 4.5949E-09 2.1233E-09 1.2810E-09 8.6798E

10 
"**DIRECTION FROM NNW 
2.3026E-06 4.3488E-07 1.8262E-07 9.6781E-08 6.0846E-08 2'.1031E-08 5.1243E-09 2.3592E-09 1.4190E-09 9.5924E

10 

LA



DATES OF LAST X/Q ACCUMULATION ARE FROM 99 1 1 1 0 TO 
X/Q ACCUMULATION FOR GROUND AVERAGE SEC/M3
FOR RELEASE POINT 

0.5-1

1

1-2 2-3 3-4

"**DIRECTION 
4.6230E-06 

09 
"**DIRECTION 
7.3243E-06 

09 
"**DIRECTION 

1.5888E-05 
08 
"**DIRECTION 
5.1181E-05 

08 
"**DIRECTION 
2.2994E-05 

08 
"**DIRECTION 

1.3380E-05 
08 
"**DIRECTION 
1.1231E-05 

09 
"**DIRECTION 
7.4293E-06 

09 
"**DIRECTION 
6.6036E-06 

09 
"**DIRECTION 
7.6482E-06 

09 
"**DIRECTION 
6.8980E-06 

09 
"**DIRECTION 
3.3675E-06 

09

FROM N 
8.8099E-07 

FROM NNE 
1.4664E-06 

FROM NE 
3.0030E-06 

FROM ENE 
9.2253E-06 

FROM E 
4.0927E-06 

FROM ESE 
2.5464E-06 

FROM SE 
2.1968E-06 

FROM SSE 
1.4384E-06 

FROM S 
1.3997E-06 

FROM SSW 
1.5596E-06 

FROM SW 
1.4314E-06 

FROM WSW 
6.5936E-07

"**DIRECTION FROM

1.5419E-06 
10 
"**DIRECTION

3.6793E-07 

6.5623E-07 

1.3616E-06 

4.4679E-06 

1.8042E-06 

1.1526E-06 

1.0129E-06 

6.3656E-07 

6.8894E-07 

7.2267E-07 

6.9040E-07 

3.1096E-07

1.9479E-07 

3.5427E-07 

7.7298E-07 

2.6743E-06 

1.0320E-06 

6.5231E-07 

5.7894E-07 

3.5885E-07 

4.0334E-07 

4. 1090E-07 

3.9950E-07 

1.8442E-07

1.2527E-07 

2.3001E-07 

5.1341E-07 

1.7977E-06 

6.9422E-07 

4.3626E-07 

3.8684E-07 

2.4216E-07 

2.7769E-07 

2.7321E-07 

2.6992E-07 

1.'2691E-07

4.6442E-08 

8.6233E-08 

2.0400E-07 

7.1901E-07 

2.8518E-07 

1.7842E-07 

1.5977E-07 

1.0509E-07 

1.2969E-07 

1. 1403E-07 

1.2019E-07 

6.0625E-08

1.2750E-08 

2.3969E-08 

6.2059E-08 

2. 1161E-07 

9.1396E-08 

5.0312E-08 

4.0707E-08 

2.7782E-08 

3.6337E-08 

2.9907E-08 

3.'1677E-08 

1.9325E-08

6.1779E-09 

1. 1848E-08 

3.1273E-08 

1.0324E-07 

4.6512E-08 

2.2240E-08 

1.5175E-08 

9.9680E-09 

1. 2598E-08 

1.1437E-08 

1.0761E-08 

7.3332E-09

3.8837E-09 

7.5467E-09 

2.0134E-08 

6.7016E-08 

3.0111E-08 

1.4321E-08 

9.7520E-09 

6.3715E-09 

8.0669E-09 

7.2882E-09 

6.8378E-09 

3.7840E-09

2.7465E

5. 4227E

1. 4659E

4. 9399E

2.2050E

1.0426E

7.0676E

4. 5957E

5.8073E

5.2190E

4.8789E

2.0852E-

W
2.9540E-07 

FROM WNW

1.2872E-07 7.1042E-08 4.6839E-08 1.9404E-08 5.3457E-09 2.1922E-09 1.3753E-09 9.6877E-

TABLE 22

99123124 0

4-5
MILES 

5-10 10-20 20-30 30-40 40-50

LAt



TABLE 22 

1.0252E-06 1.8760E-07 7.5726E-08 3.9855E-08 2.5465E-08 9.4147E-09 2.5757E-09 1.2259E-09 7.6204E-10 5.3141E
10 
"**DIRECTION FROM NW 

1.9721E-06 3.7736E-07 1.5137E-07 7.7259E-08 4.9243E-08 1.7967E-08 4.7903E-09 2.2770E-09 1.4133E-09 9.8544E
10 
"**DIRECTION FROM NNW 
2.3055E-06 4.3655E-07 1.8379E-07 9.7665E-08 6.1568E-08 2.1458E-08 5.3415E-09 2.5303E-09 1.5658E-09 1.0899E

09 

0



TABLE 22

DATES OF LAST X/O ACCUMULATION ARE FROM 
X/O ACCUMULATION FOR DECAYED DEPLETION
FOR RELEASE POINT 

0.5-1

99 1 1 1 0 TO 99123124 0 
SEC/M3

1

1-2 2-3 3-4 4-5

"**DIRECTION FROM N 
4.2237E-06 7.4619E-07 

09 
"**DIRECTION FROM NNE 
6.6911E-06 1.2417E-06 

09 
**DIRECTION FROM NE 

1.4512E-05 2.5415E-06 
09 
"**DIRECTION FROM ENE 
4.6745E-05 7.8063E-06 

08 
"**DIRECTION FROM E 
2.0997E-05 3.4612E-06 

09 
"**DIRECTION FROM ESE 

1.2217E-05 2.1531E-06 
09 
"**DIRECTION FROM SE 
1.0256E-05 1.8580E-06 

09 
"**DIRECTION FROM SSE 
6.7853E-06 1.2171E-06 

09 
**DIRECTION FROM S 
6.0316E-06 1.1845E-06 

09 
"**DIRECTION FROM SSW 
6.9868E-06 1.3205E-06 

09 
"**DIRECTION FROM SW 
6.3023E-06 1.2124E-06 

09 
"**DIRECTION FROM WSW 

3.0771E-06 5.5869E-07 
10 
"**DIRECTION FROM W 
1.4089E-06 2.5027E-07 

10 
"**DIRECTION FROM WNW

2.9753E-07 

5.3047E-07 

1-.0997E-06 

3.6075E-06 

1.4554E-06 

9.2939E-07 

8.1720E-07 

5.1390E-07 

5.5640E-07 

5.8410E-07 

5.5838E-07 

2.5164E-07

1.5088E-07 

2.7427E-07 

5.9764E-07 

2.0672E-06 

7.9669E-07 

5.0328E-07 

4.4698E-07 

2.7732E-07 

3.1186E-07 

3.1806E-07 

.3.0952E-07 

1.4299E-07

9.3810E-08 

1.7213E-07 

3.8357E-07 

1.3427E-06 

5.1763E-07 

3.2505E-07 

2.8848E-07 

1.8081E-07 

2.0747E-07 

2.0442E-07 

2.0219E-07 

9. 5161E-08

3.2284E-08 

5.9883E-08 

1.4128E-07 

4.9775E-07 

1.9686E-07 

1.230iE-07 

1.1031E-07 

7.2708E-08 

8.9823E-08 

7.9172E-08 

8.3609E-08 

4.2240E-08

1.0415E-07 5.5069E-08 3.5110E-08 1.3512E-08

7.8444E-09 

1.4719E-08 

3.7909E-08 

1.2920E-07 

5.5484E-08 

3.0464E-08 

2.4715E-08 

1.6939E-08 

2.2202E-08 

1.8364E-08 

1.9523E-08 

1. 1948E-08

3.3122E-09 

6.3335E-09 

1.6574E-08 

5.4682E-08 

2.4400E-08 

1. 1616E-08 

7.9617E-09 

5.2671E-09 

6.6796E-09 

6.1145E-09 

5.7886E-09 

3.9653E-09

1.8631E-09 

3. 6061E-09 

9.5072E-09 

3.1620E-08 

1.4018E-08 

6.6256E-09 

4.5401E-09 

2.9963E-09 

3.8116E-09 

3.4841E-09 

3.2965E-09 

1.8376E-09

1.1934E

2.3450E

6.2444E

2.1026E

9.2240E

4.3261E

2.9564E

1.9475E

2.4759E

2.2589E

2. 1345E

9.2075E-

3.3016E-09 1.1833E-09 6.6620E-10 4.2641E-

MILES 
5-10 10-20 20-30 30-40 40-50

!*



TABLE 22 

9.3684E-07 1.5897E-07 6.1288E-08 3.0909E-08 1.9100E-08 6.5631E-09 1.5945E-09 6.6432E-10 3.7121E-10 2.3561E

10 
"**DIRECTION FROM NW 

1.8021E-06 3.1977E-07 1.2251E-07 5.9919E-08 3.6936E-08 1.2525E-08 2.9653E-09 1.2337E-09 6.8822E-10 4.3668E

10 
"**DIRECTION FPROM NNW 
2.1068E-06 3.6995E-07 1.4876E-07 7.5750E-08 4.6185E-08 1.4961E-08 3.3065E-09 1.3708E-09 7.6233E-10 4.8273E

10 

0i



TABLE 22

DATES OF LAST X/Q ACCUMULATION ARE FROM 
X/Q ACCUMULATION FOR DEPOSITION
FOR RELEASE POINT 

0.5-1

99 1 1 1 0 TO 99123124 0 
1/M2

1

1-2 2-3 3-4 4-5

**DIRECTION F 
3.0790E-08 

12 
"**DIRECTION F 
3.5588E-08 

12 
"**DIRECTION F 
4.2339E-08 

12 
"**DIRECTION I 
7.5534E-08 

11 
"**DIRECTION 
3.4460E-08 

12 
"**DIRECTION 
2.3361E-08 

12 
"**DIRECTION 
2.7763E-08 

12 
"**DIRECTION 
2.1636E-08 12 

"**DIRECTION 
2.2010E-08 

12 
"**DIRECTION 
3.3971E-08 

12 
"**DIRECTION 
4.6778E-08 

12 
"**DIRECTION 
3.2885E-08 

12

ROM N 
4.5367E-09 

ROM NNE 
5.5143E-09 

'ROM NE 
6.3859E-09 

FROM ENE 

1.1729E-08 

FROM E 
5.0338E-09 

FROM ESE 
3.5314E-09 

FROM SE 
4.2187E-09 

FROM SSE 
3.2295E-09 

FROM S 
3.5287E-09 

FROM SSW 
5.1960E-09 

FROM SW 
.7.4259E-09 

FROM WSW 
5.0692E-09

"**DIRECTION FROM W 
1.3680E-08 2.0534E-09 

12 
**.DIRECTION FROM WNW

1.8606E-09 

2.3917E-09 

2.7305E-09 

5.2231E-09 

2.0509E-09 

1.5056E-09 

1.8425E-09 

1.3758E-09 

1.6572E-09 

2.3306E-09 

3.4938E-09 

2.3675E-09

8.8190E-10 5.2118E-10 1.6517E-10 

1.1376E-09 6.6964E-10 2.0865E-10 

1.3216E-09 7.8405E-10. 2.5257E-10 

2.5553E-09 1.5096E-09 4.7775E-10 

9.7926E-10 5.8427E-10 1.9268E-10 

7.2689E-10 4.3428E-10 1.4401E-10 

9.0988E-10 5.4618E-10 1.8455E-10 

6.7932E-10 4.1402E-10 1.4822E-10 

8.5166E-10 5.3079E-10 2.0544E-10 

1.1798E-09 7.1408E-10 2.4915E-10 

1.8077E-09 1.1170E-09 4.1992E-10 

1.2675E-09 8.0586E-10 3.3234E-10

8.8853E-10 4.4338E-10 2.7022E-10 9.6744E-11

3.9515E-11 

4.8639E-11 

6.1884E-11 

1.0887E-10 

4.8786E-11 

3.2718E-11 

3.8407E-11 

3.2516E-11 

4.7949E-11 

5.5348E-11 

9.4864E-11 

9.3529E-11

1.4549E-11 

1.7908E-11 

2.2785E-11 

3.8173E-11 

1.7962E-11 

1.0566E-11 

1.0512E-11 

8. 6425E-12 

1.2300E-11 

1.5795E-11 

2.4166E-11 

2.7023E-11

7.7651E-12 

9.5582E-12 

1.2161E-11 

2.0374E-11 

9.5871E-12 

5.6395E-12 

5.6106E-12 

4. 6128E-12 

6.5649E-12 

8.4303E-12 

1.2898E-11 

1.1831E-11

4.8783E

6.0048E

7.6400E

1.2800E

6.0230E

3.5429E

3.5248E

2.8979E

4.1243E

5.2962E

8.1034E

5.8035E-

2.3606E-11 7.3962E-12 3.9476E-12 2.4800E-

MILES 
5-10 10-20 20-30 30-40 40-50

! 
•J 
I



TABLE 22 

8.5786E-09 1.2378E-09 4.9876E-10 2.3837E-10 1.4161E-10 4.5875E-11 1.1332E-11 4.1722E-12 2.2269E-12 1.3990E
12 
"**DIRECTION FROM NW 

1.5994E-08 2.3413E-09 9.3809E-10 4.3639E-10 2.5800E-10 8.1910E-11 1.9647E-11 7.2337E-12 3.8609E-12 2.4255E
12 
"*DIRECTION FROM NNW 
2.0706E-08 .3.0751E-09 1.2992E-09 6.2808E-10 3.6790E-10 1.1215E-10 2.5239E-11 9.2927E-12 4.9599E-12 3.1160E

12 

4&



TABLE 22 
ATTACHMENT A 

1999 ATMOSPHERIC DISPERSION ESTIMATES 
FOR GASPAR INPUT AT SELECTED LOCATIONS

TABLE 22 
ATTACHMENT B 

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

SECTOR AFFECTED 
NUMBER SECTOR MILES X/Q X/Q DEC X/Q DEC+DEP DEPOSITION 

1 N 1.3 1.515E-6 1.503E-6 1.295E-6 3.741 E-9 
2 NNE 1.0 2.846E-6 2.830E-6 2.478E-6 9.251 E-9 
3 NE 0.9 3.030E-6 3.017E-6 2.658E-6 1.441 E-8 
4 ENE 2.1 6.058E-7 6.016E-7 4.979E-7 3.834E-9 
5 E 1.4 4.356E-7 4.338E-7 3.709E-7 3.230E-9 
6 ESE 0.5 1.405E-6 1.403E-6 1.284E-6 1.208E-8 
7 SE 0.5 1.399E-6 1.397E-6 1.278E-6 1.152E-8 
8 SSE 0.6 1.717E-6 1.714E-6 1.549E-6 1.408E-8 
9 S 1.0 1.146E-6 1.142E-6 9.984E-7 7.551E-9 
10 SSW 0.9 2.651E-6 2.640E-6 2.326E-6 1.253E-8 
11 SW 1.5 2.119E-6 2.103E-6 1.794E-6 5.781E-9 
12 WSW 1.1 9.381E-6 9.314E-6 8.112E-6 1.572E-8 
13 W 1.2 8.294E-6 8.222E-6 7.126E-6 1.074E-8 
14 WNW 0.8 9.541E-6 9.474E-6 8.431E-6 1.418E-8 
15 NW 0.8 7.096E-6 7.046E-6 6.270E-6 1.339E-8 
16 NNW 0.6 5.818E-6 5.792E-6 5.246E-6 1.506E-8

65

AFFECTED LOCATION MILES X/Q X/Q DEC X/Q DEC+DEP DEPOSITION 
SECTOR 
•14/VNW Maximum (X/Q) Site 0.61 1.398E-5 1.391 E-5 1.259E-5 2.191E-8 

Boundary 
9/S Closest (X/Q) Site Boundary 0.38 4.553E-6 4.549E-6 4.239E-6 3.739E-8 

14IWNW Maximum (X/Q) Residence 0.80 9.541E-6 9.474E-6 8.431E-6 1.418E-8 
12/VSW Maximum (D/Q) Residence 1.10 9.381E-6 9.314E-6 8.112E-6 1.527E-8 
12ANSW Maximum (D/Q) Garden 1.10 9.381E-6 9.314E-6 8.112E-6 1.527E-8 

15/NW Maximum (D/Q) Dairy 1.80 1.984E-6 1.956E-6 1.649E-6 3.194E-9 
15/NW Maximum (D/Q) Meat 1.80 1.984E-6 1.956E-6 1.649E-6 3.194E-9 

Producer 
NE Riverlands / EIC 0.7 4.333E-6 4.319E-6 3.868E-6 2.196E-8 

WSW Tower's Club 0.5 2.495E-5 2.488E-5 2.279E-5 4.765E-8



NEAREST GARDEN

TABLE 22 
ATTACHMENT C 

WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR AFFECTED X/Q 
NUMBER SECTOR MILES X/Q X/Q DEC DEC+DEP DEPOSITION 

1 N 3.2 4.059E-7 3.981E-7 3.174E-7 8.417E-10 
2 NNE 2.3 8.577E-7 8.475E-7 6.983E-7 2.430E-9 
3 NE 2.3 8.046E-7 7.969E-7 6.555E-7 3.284E-9 
4 ENE 2.4 5.069E-7 5.029E-7 4.116E-7 3.194E-9 
5 E 1.8 2.943E-7 2.926E-7 2.453E-7 2.143E-9 
6 ESE 2.5 9.650E-8 9.579E-8 7.808E-8 6.496E-10 
7 SE 0.6 1.073E-6 1.071 E-6 9.685E-7 8.474E-9 
8 SSE 1.5 4.OOOE-7 3.985E-7 3.390E-7 2.655E-9 
9 S 1.1 9.849E-7 9.811E-7 8.524E-7 6.351E-9 
10 SSW 1.2 1.706E-6 1.697E-6 1.468E-6 7.545E-9 
11 SW 1.9 1.477E-6 1.463E-6 1.224E-6 3.944E-9 
12 WSW 1.1 9.381E-6 9.314E-6 8.112E-6 1.572E-8 
13 W 1.2 8.294E-6 8.222E-6 7.126E-6 1.074E-8 
14 WNW 1.3 4.328E-6 4.283E-6 3.697E-6 5.847E-9 
15 NW 1.8 1.984E-6 1.956E-6 1.649E-6 3.194E-9 
16 NNW 4.0 3.393E-7 3.302E-7 2.573E-7 5.578E-10 

TABLE 22 
ATTACHMENT D 

NEAREST ANIMAL RAISED FOR MEAT CONSUMPTION 
WITHIN A 5-MILE RADIUS OF SSES BY SECTOR 

SECTOR AFFECTED 
NUMBER SECTOR MILES X/Q X/Q DEC X/Q DEC+DEP DEPOSITION 

2 NNE 2.3 8.577E-7 8.475E-7 6.983E-7 2.430E-9 
10 SSW 3.0 3.847E-7 3.797E-7 3.038E-7 1.472E-9 

3.5 2.704E-7 2.663E-7 2.093E-7 9.786E-10 
15 NW 1.8 1.984E-6 1.956E-6 1.649E-6 3.194E-9 

TABLE 22 
ATTACHMENT E 

ALL DAIRY ANIMALS WITHIN A 5-MILE RADIUS OF SSES 
SECTOR AFFECTED MILES X/Q X/Q DEC XIQ DEC+DEP DEPOSITION 
NUMBER SECTOR 

5 E 4.5 6.186E-8 6.1OOE-8 4.637E-8 3.740E-10 
6 ESE 2.7 8.329E-8 8.263E-8 6.674E-8 5.482E-10 

4.1 3.560E-8 3.517E-8 2.703E-8 2.071 E-10 
4.2 3.376E-8 3.334E-8 2.554E-8 1.949E-10 

7 SE 2.6 1.062E-7 1.055E-7 8.553E-8 6.707E-10 
10 SSW 3.0 3.847E-7 3.797E-7 3.038E-7 1.472E-9 

3.5 2.704E-7 2.663E-7 2.093E-7 9.786E-10 
3.8 2.303E-7 2.265E-7 1.763E-7 8.084E-10 

13 W 5.0 7.729E-7 7.466E-7 5.677E-7 6.200E-10 
15 NW 1.8 1.984E-6 1.956E-6 1.649E-6 3.194E-9 
16 NNW 4.2 3.181E-7 3.092E-7 2.397E-7 5.125E-10 

X/Q RELATIVE CONCENTRATION (SEC/M3) 

X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/M3) 

X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M3) 

DEPOSITION RELATIVE DEPOSITION RATE (1/M2)
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SECTION 4 

DOSE MEASUREMENTS AND ASSESSMENTS

68



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 I limits. Direct radiation resulting from plant 
operation, as measured by environmental thermoluminescent dosimeters located 
around the plant contributed a maximum of 1.2E-02 mrem (measured at TLD 
Location 9S2) at the Protected Area Boundary south of the plant. The maximum 
organ/total body dose (Table 26) from all airborne effluent is 7.86E-02 mrem. The 
maximum organ/total body dose from liquid effluent (adult GI-LLI: Table 24) is 
7.35E-03 mrem. If it is conservatively assumed that a member of the public 
receives the maximum total body/organ dose from liquid and gaseous effluent 
combined with the maximum total body dose determined from direct radiation, the 
result (9.80E-02 mrem) is 0.4% of the 40CFR1 90 limit of 25 mrem to total 
body/organ (except 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 maximum (third) quarter and the entire year, are shown in 
Table 23.  

TABLE 23 
SITE-SPECIFIC PARAMETERS USED FOR LADTAP II CALCULATIONS 

(DANVILLE RECEIVER) 
FOR 1999 

MAX. (3 rd) 

PARAMETER ENTIRE YEAR QUARTER 

Cooling Tower Blowdown (CFS) 19.8 23.8 

Average Net River Level (ft)(1) 5.7 3.1 

Dilution Factor at Danville (2) 307.0 229.0 

Transit time to Danville (hr)(2) 30.6 55.0

(1) Net River Level = Depth (ft above MSL) - 483' 
(2) From 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 24. 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 25 through 26.  

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 8.  

In the area comprising the Riverlands recreation area, which surrounds the Energy 
Information Center, three pathways of radiation exposure can be identified; ground, 
vegetation ingestion, 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 25 are calculated.
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TABLE 24

SUMMARY OF MAXIMUM INDIVIDUAL OFFSITE DOSES 
AND DOSE COMMITMENTS TO MEMBERS OF THE PUBLIC 

DATA PERIOD: 111199 TO 12/31199

1D1' AIF 'EITER 
(MILEPS) ISECTOR

Liquid"' ADULT TOTAL BODY 2.47E-03 (3) 0.082 3 
Liquid"1) ADULT GI-LLI 7.35E-03 (3) 0.074 10 
Noble Gas N/A AIR DOSE 8.94E-03 0.50 WSW 0.09 10 

(GAMMA
MRAD) 

Noble Gas N/A AIR DOSE 1.15E-02 0.50 WSW 0.06 20 
(BETA-MRAD) 

Iodine and CHILD LUNG 4.02E-02 1.10 WSW 0.27 15 
Particulates 1 1 1 1_1_ 1

(')Estimated dose is based on a site total activity release, 

(2)10 CFR 50, Appendix I limits are in terms of mrad or mrem/reactor-year for airborne effluent and 

mrem per year for waterborne effluent from each unit.  

(3)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.  

AIRBORNE PATHWAYS ANALYZED: 0.61 (WNW): PLUME, GROUND, INHALATION; 1.10 
(WSW) PLUME, GROUND VEGETATION, INHALATION; 1.80 (NW) DAIRY: PLUME, GROUND, 
VEGETATION, COW MILK, MEAT INGESTION, INHALATION, 0.50 (WSW) TOWERS CLUB: 
PLUME, GROUND, INHALATION 0.7 miles (NE), RIVERLANDS: PLUME, GROUND, INHALATION 

The maximum calculated dose from all 1999 SSES waterborne effluent (combined pathways) was 
7.35E-03 mrem (ADULT, GI-LLI).
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TABLE 25

CALCULATED COLLECTIVE DOSES TO MEMBERS OF THE PUBLIC WITHIN THE 

RIVERLANDS/INFORMATION CENTER COMPLEX 
DATA PERIOD: 111199 TO 12/31199

COLLECTIVE 

AGE APPLICABLE DOSE RATE* DOSE 

EFFLUENT GROUP ORGAN (MREM/HR) (PERSON-REM) 

NOBLE GAS N/A TOTAL BODY 1.60E-06 1.60E-04 

NOBLE GAS N/A SKIN 1.87E-06 1.87E-04 

IODINE AND TEEN LUNG 1.69E-06 1.69E-04 

PARTICULATES 

*Estimated dose rate is based on annual site total activity release. Assume constant 

occupancy: 100,000 person-hrs.  

PATHWAYS ANALYZED: PLUME, GROUND and INHALATION 

The maximum calculated dose from all 1999 SSES airborne noble 

gas/iodine/particulate/tritium effluent (both units) at this location was 1.48E-02 mrem 

(TEEN, LUNG); 1.40E-02 mrem total body dose and 1.64E-02 mrem skin dose.
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AREAS WITHIN THE SSES SITE BOUNDARY

N

0

SE

SW

SUSQUEHANNA STEAM ELECTRIC STATION 
EMERGENCY PLAN BOUNDARY DISTANCES 

(DISTANCES IN FEET) 

PENNSYLVANIA POWER & LIGHT

C

LEGEND 

• PP&L Property Boundary 

SSector Wheel (22.5-degree) 

Roads 

Railroads 

)• Locations for airborne dose calculations 

Scale in Feet 

0 500 1000 2001)
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NW

MAX DUCRYIMEAT 
PRODUCER 0.5 MLES

PP&L. WmAll



TABLE 26

CALCULATED DOSES FOR INDIVIDUALS AND LOCATIONS 
WITHIN THE SSES SITE BOUNDARY AND NEAREST DAIRY

Meat Total Age Group/ 
Location from SSES Unit Ground Vegetation Consumption Cow Milký Inhalation Plume % Limit Organ 

(mrem) (m) (m (mre)• (mrem) (mrem) (mrem): __.  

1.10 Miles WSW (Max.) 1 6.65E-04 2.69E-02 9.97E-03 2.21 E-03 0.25 Teen/Lung 

X/Q (Res., Garden) 2 1.99E-03 2.88E-02 j1.14E-02 0.OOE+00 0.28 Teen/Lung 

0.61 Miles WNW (Max.) 1 9.51E-04 1.49E-02 3.31E-03 0.11 Teen/Lung 

Site Boundary X/Q (Max.) 2 2.85E-03 1.72E-02 0.00E+00 0.13 Teen/Lung 

1.80 Miles NW (Max.) 1 1.39E-04 5.64E-03 4.78E-04 3.50E-03 2.1OE-03 4.59E-04 0.07 Teen/Lung 

D/Q (Dairy) 2 4.15E-04 6.09E-03 5.76E-04 3.69E-03 2.41 E-03 0.OOE+00 0.09 Teen/Lung 

0.50 Miles WSW 1 2.07E-03 2.66E-02 6.02E-03 0.25 Teen/Lung 

Towers Club 2 6.20E-03 3.07E-02 0.OOE+00 0.29 Teen/Lung 

0.70 Miles NE 1 9.54E-04 4.61 E-03 1.05E-03 0.05 Teen/Lung 

Riverlands/EIC 2 2.86E-03 5.30E-03 0.00E+00 0.07 Teen/Lung 

The calculated dose from all 1999 airborne effluent (both units) at Maximum Residence and Garden, 1.10 miles WSW, was 7.86E-02 mrem 

to child/lung from noble gas/iodine/particulate/tritium; 7.76E-02 mrem total body dose and 8.14E-02 mrem skin dose.  

The calculated dose from all 1999 airborne effluent (both units) at Maximum D/Q Dairy, 1.8 miles NW, was 2.20E-02 mrem to child lung from 

noble gas/iodine/particulate/tritium; 2.18E-02 mrem total body dose and 2.26E-02 mrem skin dose.

74



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 ODCM was revised once in 1999. Two sections (Sections ODCM-QA-002 and 
-008) have been revised in 2000 and will be reported according to that requirement, 
however, Chapter -008 was also previously revised in 1999 (effective 10-13-99) and 
will be described here. This revision to ODCM-QA-008 deleted location 12B3 from 
REMP milk monitoring, and location 7C1 was added.
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CHANGES TO THE 
SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM 

NDAP-QA-0646 underwent full revision during the report period (1999). The document 
is now at Rev. 5. Outstanding PCAFs were incorporated: 1-95-1007, 1-97-0017 and 1
98-6690. PCAF 1-95-1007 provides guidance on addition of radioactive material to 
processed waste containers for maximum disposal efficiency. PCAF 1-97-0017 assigns 
responsibilities for assisting with tank preparation. PCAF 1-98-6690 adopted new 
Technical Specification requirements. Section 4 (Responsibilities) was also changed to 
reflect changes in NDAP-QA-0640, Conduct of Effluents.
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SECTION 6

REPORTS OF EXCEPTION TO THE SSES 
EFFLUENT MONITORING PROGRAM
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REPORTS OF EXCEPTION TO THE SSES 
EFFLUENT MONITORING PROGRAM 

No events have been determined to be reportable under any Technical Requirement for the 
period of 1999.
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CORRECTIONS TO DOSES REPORTED IN PREVIOUS 
SEMIANNUAL OR ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
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CORRECTIONS TO DOSES REPORTED IN PREVIOUS 
SEMIANNUAL OR ANNUAL EFFLUENT AND WASTE DISPOSAL REPORTS 

Condition Report No. 24619, initiated 3/23/00, identified the following problem: "The 
particulate line loss correction factors, which are applied to the weekly particulate filter 
analyses from the five station vents, in accordance with the ODCM, have NOT been 
applied to the quarterly Sr-89, Sr-90 and Gross Alpha composite sample analyses.  
This (approach) results in non-conservative reporting for these activities." 

Particulate line loss correction factors were incorporated in the Susquehanna Steam 
Electric Station (SSES) ODCM in January, 1995. A review of the Annual Effluent and 
Waste Disposal reports from 1995 through 1999 was conducted to evaluate the impact 
of not including these correction factors in reported levels of Sr-89, Sr-90 and Gross 
Alpha activity. This review disclosed no reportable (positive) Sr-89 or Sr-90 activity for 
the period 1995 through 1999. No dose limits were exceeded for either Sr-89 or Sr-90.  
Dose calculations or comparisons do not apply to Gross Alpha activity as reported 
herein. Positive Gross Alpha values reported in this range were corrected according to 
application of line loss correction factors, as shown for the review period (1995-1999).  
Corrections calculated for specific vent results, quarters and totals are shown in Table 
27. Positive Gross Alpha values revised with the application of line loss correction 
factors for each year in this review period are shown in Table 28.  

TABLE 27 

LINE LOSS CORRECTION FACTORS (LLCF) APPLIED TO 
GROSS ALPHA VALUES (Cl) REPORTED IN 

1999 ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT 

VENT LLCF* 1ST W/O lST W/C 2ND W/O 2ND W/C 3RD W/O 3RD W/C 4TH W/O 4TH W/C 

RBI 3.2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 9.18E-09 2.94E-08 5.41E-07 1.73E-06 

RB2 3.2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 8.32E-09 2.66E-08 4.56E-07 1.46E-06 

TB1 3.6 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 

TB2 3.6 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1.1 4E-08 4.1 OE-08 4.63E-07 1.67E-06 

SGTS 3.9 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+06 

QUARTER O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.89E-08 9.70E-08 1.46E-06 4.86E-06 

TOTALS=> 
ANNUAL SUM 1.49E-06 
W/O=> 

ANNUAL SUM 4.95E-06 
WOC=> 6 
,*FROM ODCM-QA-003 6.4.1
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TABLE 28

REVISED GROSS ALPHA VALUES REPORTED IN THE 
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT (1995-1999) 

Year Original Gross Alpha (Ci) Corrected Gross Alpha* (Ci) 
1995 1.23E-06 4.09 E-06 
1996 3.01E-06 1.09E-05 
1997 3.86E-06 1.30E-05 
1998 8.57E-07 3.09E-06 
1999 1.49E-06 4.95E-06
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SECTION 8

EFFLUENT FROM ADDITIONAL MONITORED RELEASE POINTS
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EFFLUENT FROM ADDITIONAL MONITORED RELEASE POINTS 

No effluent from additional monitored release points at the SSES is reported for this 
period.
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